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Abstract

This paper is the second part of the new evaluation of atomic masses AME2003. From the
results of a least-squares calculation described in Part I for all accepted experimental data, we
derive here tables and graphs to replace those of 1993. The first table lists atomic masses. It is
followed by a table of the influences of data on primary nuclides, a table of separation energies
and reaction energies, and finally, a series of graphs of separation and decay energies. The last
section in this paper lists all references to the input data used in Part I of this AME2003 and
also to the data entering the NUBASE2003 evaluation (first paper in this volume).
AMDC: http://csnwww.in2p3.fr/AMDC/

1. Introduction

The description of the general procedures and policies are given in Part I of this series
of two papers, where the input data used in the evaluation are presented. In this paper
we give tables and graphs derived from the evaluation of the input data in Part I.

Firstly, we present the table of atomic masses (Table I) expressed as mass excesses
in energy units, together with the binding energy per nucleon, the beta-decay energy
and the full atomic mass in mass units.

* This work has been undertaken with the encouragement of the IUPAP Commission on Symbols,
Units, Nomenclature, Atomic Masses and Fundamental Constants (SUN-AMCO).

§ Corresponding author.E-mail address:audi@csnsm.in2p3.fr (G. Audi).



338 G. Audi et al. / Nuclear Physics A 729 (2003) 337–676

The second table is the table ofinfluenceson primary nuclides (Table II). For each
of theprimarynuclides entering this evaluation, we give the three main data and their
influences on the mass of this nuclide (see the definitions in Part I, Section 3).

Thirdly, we give a table for values and their estimated precision for the separation
energies and reaction energies for twelve carefully selected combinations of nuclides.
This selection, together with theβ-decay energies above, yields all differences in
masses between any pair of nuclei differing at most by 2 units inZ andN. A method is
indicated in which many more reaction energy values can be derived from the present
table.

The following series of graphs are then presented: two-neutron separation energies
andα -decay energies as a function of neutron number, two-proton separation energies
as a function of proton number and doubleβ-decay energies as a function of mass
number which are considered as the most illustrative ones for the systematic trends.

Finally, references to the input data used in Part I of this AME2003 and in
NUBASE2003 in the first paper of this volume are given in the last section of this
paper.

2. The atomic mass table

As in our previous work AME’93 [1]–[4] and AME’95 [5], the tables presented in
this work give atomic masses and derived quantities. With very few exceptions,
experimental data on masses of nuclei refer to“atomic” masses or to masses of singly
ionized atoms. In this last case the ionization energy is generally (much) smaller than
the error on the mass, and, for the small number of very precise mass measurements,
corrections for the first -and second- ionization potentials could be applied without
much loss of accuracy. The same is true for the electron massMe involved, see
Table A in Part I. This is the reason for the decision to present, in our evaluations,
atomic rather than nuclear masses.

Nuclear masses can be calculated from atomic ones by using the formula:

MN(A,Z) = MA(A,Z)−Z×Me+Be(Z) (1)

Nowadays, several mass measurements are made on fully or almost fully ionized
particles. Then, a correction must be made for the total binding energy of all removed
electronsBe(Z). They can be found in the table for calculated total atomic binding
energy of all electrons of Huang et al. [6]. Unfortunately, the precision of the calculated
valuesBe(Z) is not clear; this quantity (up to 760 keV for92U) cannot be measured
easily. Very probably, its precision for92U is rather better than the 2 keV accuracy
with which the mass of, e.g.,238U is known. A simple formula, approximating the
results of [6], is given in the review of Lunney, Pearson and Thibault [7]:

Bel(Z) = 14.4381Z2.39+1.55468×10−6Z5.35eV (2)
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Table A. The most precisely known masses.

Mass excess (keV90) Atomic mass (µu)

1n 8 071.317 10 0.000 53 1 008 664.915 74 0.000 56
1H 7 288.970 50 0.000 11 1 007 825.032 07 0.000 10
2H 13 135.721 58 0.000 35 2 014 101.777 85 0.000 36
3H 14 949.806 00 0.002 31 3 016 049.277 67 0.002 47
3He 14 931.214 75 0.002 42 3 016 029.319 14 0.002 60
4He 2 424.915 65 0.000 06 4 002 603.254 15 0.000 06

13C 3 125.011 29 0.000 91 13 003 354.837 78 0.000 98
14C 3 019.893 05 0.003 80 14 003 241.988 70 0.004 08
14N 2 863.417 04 0.000 58 14 003 074.004 78 0.000 62
15N 101.438 05 0.000 70 15 000 108.898 23 0.000 75
16O – 4 737.001 41 0.000 16 15 994 914.619 56 0.000 16
20Ne – 7 041.931 31 0.001 79 19 992 440.175 42 0.001 92
23Na – 9 529.853 58 0.002 73 22 989 769.280 87 0.002 93
28Si – 21 492.796 78 0.001 81 27 976 926.532 46 0.001 94
40Ar – 35 039.896 02 0.002 68 39 962 383.122 51 0.002 86

The atomic masses are given in mass units and the derived quantities in energy
units. For the atomic mass unit we use the “unified atomic mass unit,” symbol “u”,
defined as 1/12 of the atomic mass of one12C atom in its electronic and nuclear ground
states and in its rest coordinate system. In our work energy values are expressed as
electron-volt, using themaintainedvolt V90. For a discussion see Part I, Section 2.

As mentioned in Part I, we no longer give values for the binding energies,ZMH +
NMn −M, as we used to in earlier tables. Otherwise than before, its error equals
that in the value of the mass excess, which makes its use unnecessary. We now give
instead the binding energy per nucleon, which is of educational interest, connected to
the Aston curve and the maximum stability around the ‘iron-peak’ of importance in
astrophysics.

Due to the drastic increase in the precision of the mass values of the very light
nuclei, the printing format of the mass table is not adequate. Table A gives, for the
most precise among them, values of mass excesses and atomic masses. Conversion of
the errors fromµu to keV were obtained by:

σ2
MkeV

= (σMu
×u)2 +(Mu×σu)2 (3)

whereMu is the mass excess inµu, andσu the error ofu expressed in eV90. The part
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Table B. Correlation matrices for the most precisely known very light nuclei (in squared
nano atomic mass units).

n H D 4He 13C 14N 15N 16O 28Si

n 0.316817
H – 0.007978 0.010689
D 0.124508 0.002709 0.127243

4He 0.000000 0.000000 0.000000 0.004011
13C 0.125909 – 0.007584 0.118352 0.000000 0.954145
14N – 0.008911 0.012558 0.003645 0.000000 – 0.008470 0.384729
15N 0.094981 0.016262 0.111262 0.000000 0.090285 0.019496 0.558755
16O – 0.001022 0.001377 0.000355 0.000000 – 0.000972 0.005718 0.002100 0.027039
28Si 0.227453 0.008282 0.235786 0.000000 0.216210 0.010584 0.653732 0.001078 3.761099

n H D 3H 3He 16O 20Ne 23Na 28Si

n 0.316817
H – 0.007978 0.010689
D 0.124508 0.002709 0.127243

3H 0.008197 0.000942 0.009139 6.116907
3He 0.009704 0.001116 0.010822 5.694194 6.743975

16O – 0.001022 0.001377 0.000355 0.000122 0.000144 0.027039
20Ne 0.326227 0.014358 0.340650 0.024965 0.029563 0.001866 3.687126
23Na – 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 0.000000 8.587458
28Si 0.227453 0.008282 0.235786 0.017163 0.020325 0.001078 0.633419 0.000000 3.761099

dependent onMu is only important for very few nuclides.

3. Influences on primary nuclides

Table II presents a list of all primary nuclides, and for each of these the main data
contributing to its mass determination (up to the three most important ones) and the
influencesof these data on this nuclide.

This Table II complements the information given in the main table (Part I, Table I)
where we display thesignificance(total flux) and the mainflux of each datum. In
other words, the flow-of-information matrixF, defined in Part I, Section 5.1, is (partly)
displayed once along lines and once along columns.

4. Nuclear-reaction and separation energies

The result of the least-squares adjustment of experimental data (reaction and decay
energies and mass-spectrometric data) determining atomic masses of nuclides, as de-
scribed in Part I, is not represented completely by the adjusted values of the input data
given there and the resulting values of the atomic masses given in the Table I. A com-
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plete representation would require reproduction of a matrix of correlation coefficents.
Since this matrix contains12N(N + 1) elements in whichN = 847, this is not very
attractive.

The main use of the correlation matrix is in obtaining errors in linear combinations
of atomic masses. In practice, the correlations are important only for combinations
involving two neighbouring nuclides with small differences in mass number and par-
ticles such as n, p, d, t,3He andα . Such combinations, consisting of various kinds
of decay and binding energies of particles or groups of particles, are important for
systematic studies of the nuclear energy surface and for Q-values of frequently studied
reactions. As before [2], we present in Table III values for 12 such combinations and
their standard errors. Theβ-decay energies are given in Table I.

With the help of the instructions given in the ‘Explanation of Table’, values for 28
additional reactions and their standard errors can be derived. The derived values will
be correct, but in a few cases (of reactions on very light nuclei measured with extreme
precision) the errors will be slightly larger than would follow from a calculation
including correlations.

The precision (standard error) in the value of any combination of the most precise
mass values, for very light nuclei, can be obtained with the help of the correlation
coefficients given in Table B. When doing this, one should calculate the values to
which these errors belong from the mass values (inµu), and not from the mass-
excesses (in keV), in the mass table (Table I).

We have also prepared a table of neutron, proton and deuteron pairing energies,
available from the AMDC [8], defined as:

Pn(A,Z) =
1
4
(−1)A−Z+1[Sn(A+1,Z)−2Sn(A,Z)+Sn(A−1,Z)]

Pp(A,Z) =
1
4
(−1)Z+1[Sp(A+1,Z+1)−2Sp(A,Z)+Sp(A−1,Z−1)]

Pd(A,Z) =
1
4
(−1)Z+1[Sd(A+2,Z+1)−2Sd(A,Z)+Sd(A−2,Z−1)]

Sn, Sp, andSd are the neutron, proton and deuteron separation energies, the latter being
defined as

Sd(A,Z) = −M(A,Z)+M(A−2,Z−1)+M(d) = −Q(γ,d),

andSn, andSp, are defined below in the Explanation of Table.

Remark:Pn is also sometimes written as:

Pn(A,Z) =
1
4
(−1)A−Z+1[−M(A+1,Z)+3M(A,Z)−3M(A−1,Z)+M(A−2,Z)]

displaying thus more clearly the combination of the involved masses. And similarly
for Pp andPd.
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5. Graphs of systematic trends

All the information contained in the mass table (Table I) and in the nuclear reaction and
separation energy table (Table III) can in principle be displayed in a plot of the binding
energy or the mass versusZ, N, or A. Such a plot, in which the binding energies vary
rapidly, is complicated by the fact that there are four sheets, corresponding to the four
possible combinations of parity forZ andN. These sheets are nearly parallel almost
everywhere in this three dimensional space and have remarkably regular trends, as
one may convince oneself by making various cuts (e.g.Z or N or A constant). Any
derivative of the binding energies also defines four sheets. In the present context,
derivativemeans a specified difference between the masses of two nearby nuclei.
They are also smooth and have the advantage of displaying much smaller variations
(see also Part I, Section 4). For a derivative specified in such a way that differences
are between nuclides in the same mass sheet, the nearly parallelism of these leads to an
(almost) unique surface for the derivative, allowing thus a single display. Therefore,
in order to illustrate the systematic trends of the masses, four derivatives of this last
type were chosen:

1. the two-neutron separation energies versusN, with lines connecting the isotopes
of a given element (Figs. 1–9);

2. the two-proton separation energies versusZ, with lines connecting the isotones
(the same number of neutrons) (Figs. 10–17);

3. theα -decay energies versusN, with lines connecting the isotopes of a given
element (Figs. 18–26);

4. the doubleβ-decay energies versusA, with lines connecting the isotopes and
the isotones (Figs. 27–36).

These graphs of systematic trends supersede earlier graphs [3].

Other various representations are possible (e.g. separately for odd and even nuclei:
one-neutron separation energies versusN, one-proton separation energy versusZ, β-
decay energy versusA, . . . ); they can all be built starting from the values in Table III.
They cannot all be given in the present printed version, but they are retrievable from
theWebdistribution [8].

Clearly showing the systematic trends, these graphs can be quite useful for checking
the quality of any interpolation or extrapolation (if not too far) and generally is an
excellent testground for theoretical mass models. When some masses in a defined
region deviate from the systematic trends, almost always there is a serious physical
cause, like a shell or subshell closure or an onset of deformation. But, if only one mass
exhibits an irregular pattern, violating the systematic trends, then one may seriously
question the correctness of the related data. See the discussion in Part I, Section 4.
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6. List of references for the NUBASE2003and AME2003evaluations

Full references related to all the input data used in the present AME2003 evaluation,
as well as in the NUBASE2003 evaluation (first article in this volume), are listed in a
special table, at the end of this paper.

A list of identifiers for journals, books, conferences . . . is given first, as much as
possible in the CODEN-style (see [9]). With one exception though, for theEur. Phys.
Journal for which we prefered the ‘EPJAA’ identifier, that we think more practical to
use, than the ‘ZAANE’ identifier as adopted by the NSR.

The references were quoted, in both evaluations in the NSR [9] key number style,
where available, and only for the regular journals. They are listed here by year of
publication and first author name.
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Table I. Atomic mass table

EXPLANATION OF TABLE
N Number of neutrons.
Z Number of protons.
A Mass number A = N +Z.
Elt. Element symbol (for Z > 109 see Section 2).
Orig. Origin of values for secondary nuclides.

zp nn mass of AZ derived from mass of A+z+n(Z + z).
Special notations:

IT when z = 0,n = 0;
+ when z = +1,n = −1;
− when z = −1,n = +1;
++ when z = +2,n = −2;
−− when z = −2,n = +2;
εp when z = −2,n = +1;
+α when z = +2,n = +2;
−α when z = −2,n = −2;
x for distant connection.

Mass excess Mass excess [M(in u)−A], in keV, and its one standard deviation error.
In cases where the furthest-left significant digit in the error was larger than
3, values and errors were rounded off, but not to more than tens of keV.
(Examples: 2345.67±2.78→ 2345.7±2.8,2345.67±4.68→ 2346±5,
but 2346.7±468.2 → 2350±470).
# in place of decimal point: value and error derived not from purely

experimental data, but at least partly from systematic trends.
Binding energy per Tabulated binding energy per nucleon (in keV):

nucleon B/A = 1/A[ZM(1H)+NM(1n)−M(A,Z)].
and its one standard deviation error.
# in place of decimal point: see above.

Beta-decay energy Direction of decay, value and standard error in keV:
for β−: Q− = M(A,Z)−M(A,Z +1);
for β+: Q+ = M(A,Z)−M(A,Z −1).

For a few odd-odd nuclides near maximum β-stability decaying both β−
and β+, the Q+ values are given as negative Q− values for the preceding
even-even isobar.
∗ in place of value: not calculable.
# in place of decimal point: see above.

Atomic mass Atomic mass M and its one standard deviation error in µu.
# in place of decimal point: see above.
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N Z A Elt. Orig. Mass excess Binding energy Beta-decay energy Atomic mass
(keV) per nucleon (keV) (keV) µu

1 0 1 n 8071.3171 0.0005 0.0 0.0 β− 782.347 0.001 1 008664.9157 0.0006
0 1 H 7288.97050 0.00011 0.0 0.0 * 1 007825.03207 0.00010

1 1 2 H 13135.7216 0.0003 1112.283 0.000 * 2 014101.7778 0.0004

2 1 3 H 14949.8060 0.0023 2827.266 0.001 β− 18.591 0.001 3 016049.2777 0.0025
1 2 He 14931.2148 0.0024 2572.681 0.001 * 3 016029.3191 0.0026
0 3 Li -pp 28670# 2000# -2270# 670# β+ 13740# 2000# 3 030780# 2150#

3 1 4 H -n 25900 100 1400 26 β− 23480 100 4 027810 110
2 2 He 2424.91565 0.00006 7073.915 0.000 * 4 002603.25415 0.00006
1 3 Li -p 25320 210 1150 50 β+ 22900 210 4 027190 230

4 1 5 H -nn 32890 100 1336 20 β− 21510 110 5 035310 110
3 2 He -n 11390 50 5481 10 * 5 012220 50
2 3 Li -p 11680 50 5266 10 β+ 290 70 5 012540 50
1 4 Be x 38000# 4000# -150# 800# β+ 26320# 4000# 5 040790# 4290#

5 1 6 H -3n 41860 260 960 40 β− 24270 260 6 044940 280
4 2 He 17595.1 0.8 4878.02 0.13 β− 3508.3 0.8 6 018889.1 0.8
3 3 Li 14086.793 0.015 5332.345 0.003 * 6 015122.795 0.016
2 4 Be − 18375 5 4487.3 0.9 β+ 4288 5 6 019726 6
1 5 B x 43600# 700# 150# 120# β+ 25230# 700# 6 046810# 750#

6 1 7 H -nn 49140# 1010# 940# 140# β− 23030# 1010# 7 052750# 1080#
5 2 He -n 26101 17 4119.1 2.4 β− 11193 17 7 028021 18
4 3 Li 14908.14 0.08 5606.291 0.011 * 7 016004.55 0.08
3 4 Be 15770.03 0.11 5371.400 0.015 β+ 861.89 0.07 7 016929.83 0.11
2 5 B +3n 27870 70 3531 10 β+ 12100 70 7 029920 80

6 2 8 He 31598 7 3926.0 0.9 β− 10651 7 8 033922 7
5 3 Li 20946.84 0.09 5159.582 0.012 β− 16005.17 0.10 8 022487.36 0.10
4 4 Be 4941.67 0.04 7062.435 0.004 * 8 005305.10 0.04
3 5 B 22921.5 1.0 4717.16 0.13 β+ 17979.8 1.0 8 024607.2 1.1
2 6 C 4n 35094 23 3097.8 2.9 β+ 12173 23 8 037675 25

7 2 9 He 40939 29 3349 3 β− 15985 29 9 043950 30
6 3 Li 24954.3 1.9 5037.84 0.22 β− 13606.6 1.9 9 026789.5 2.1
5 4 Be 11347.6 0.4 6462.76 0.04 * 9 012182.2 0.4
4 5 B − 12415.7 1.0 6257.16 0.11 β+ 1068.0 0.9 9 013328.8 1.1
3 6 C -pp 28910.5 2.1 4337.48 0.24 β+ 16494.8 2.4 9 031036.7 2.3

8 2 10 He ++ 48810 70 3034 7 β− 15760 70 10 052400 80
7 3 Li -n 33051 15 4531.6 1.5 β− 20444 15 10 035481 16
6 4 Be 12606.7 0.4 6497.71 0.04 β− 555.9 0.6 10 013533.8 0.4
5 5 B 12050.7 0.4 6475.07 0.04 * 10 012937.0 0.4
4 6 C − 15698.7 0.4 6032.04 0.04 β+ 3647.95 0.12 10 016853.2 0.4
3 7 N −− 38800 400 3640 40 β+ 23100 400 10 041650 430

8 3 11 Li 40797 19 4149.1 1.8 β− 20623 20 11 043798 21
7 4 Be -n 20174 6 5952.8 0.6 β− 11506 6 11 021658 7
6 5 B 8667.9 0.4 6927.71 0.04 * 11 009305.4 0.4
5 6 C 10650.3 1.0 6676.37 0.09 β+ 1982.4 0.9 11 011433.6 1.0
4 7 N -p 24300 50 5364 4 β+ 13650 50 11 026090 50

9 3 12 Li x 50100# 1000# 3700# 80# β− 25020# 1000# 12 053780# 1070#
8 4 Be -nn 25077 15 5720.8 1.3 β− 11708 15 12 026921 16
7 5 B +pn 13368.9 1.4 6631.26 0.12 β− 13368.9 1.4 12 014352.1 1.5
6 6 C 0.0 0.0 7680.144 0.000 * 12 000000.0 0.0
5 7 N 17338.1 1.0 6170.11 0.08 β+ 17338.1 1.0 12 018613.2 1.1
4 8 O -pp 32048 18 4879.1 1.5 β+ 14710 18 12 034405 20
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N Z A Elt. Orig. Mass excess Binding energy Beta-decay energy Atomic mass
(keV) per nucleon (keV) (keV) µu

9 4 13 Be -n 33250 70 5273 6 β− 16690 70 13 035690 80
8 5 B -nn 16562.2 1.1 6496.40 0.08 β− 13437.2 1.1 13 017780.2 1.2
7 6 C 3125.0113 0.0009 7469.849 0.000 * 13 003354.8378 0.0010
6 7 N 5345.48 0.27 7238.863 0.021 β+ 2220.47 0.27 13 005738.61 0.29
5 8 O +3n 23112 10 5812.0 0.7 β+ 17767 10 13 024812 10

10 4 14 Be x 39950 130 4994 9 β− 16290 130 14 042890 140
9 5 B 23664 21 6101.6 1.5 β− 20644 21 14 025404 23
8 6 C 3019.893 0.004 7520.319 0.000 β− 156.476 0.004 14 003241.989 0.004
7 7 N 2863.4170 0.0006 7475.614 0.000 * 14 003074.0048 0.0006
6 8 O 8007.36 0.11 7052.308 0.008 β+ 5143.94 0.11 14 008596.25 0.12
5 9 F x 32660# 400# 5236# 29# β+ 24650# 400# 14 035060# 430#

11 4 15 Be -n2p 49800# 500# 4540# 30# β− 20830# 500# 15 053460# 540#
10 5 B +3p 28972 22 5879.0 1.5 β− 19099 22 15 031103 24

9 6 C -n 9873.1 0.8 7100.17 0.05 β− 9771.7 0.8 15 010599.3 0.9
8 7 N 101.4380 0.0007 7699.459 0.000 * 15 000108.8982 0.0007
7 8 O 2855.6 0.5 7463.69 0.03 β+ 2754.2 0.5 15 003065.6 0.5
6 9 F p4n 16780 130 6484 9 β+ 13920 130 15 018010 140

12 4 16 Be x 57680# 500# 4270# 30# β− 20600# 510# 16 061920# 540#
11 5 B x 37080 60 5509 4 β− 23390 60 16 039810 60
10 6 C -nn 13694 4 6922.05 0.22 β− 8010 4 16 014701 4

9 7 N -n 5683.7 2.6 7373.81 0.16 β− 10420.7 2.6 16 006101.7 2.8
8 8 O -4737.00141 0.00016 7976.206 0.000 * 15 994914.61956 0.00016
7 9 F − 10680 8 6963.7 0.5 β+ 15417 8 16 011466 9
6 10 Ne −− 23996 20 6082.6 1.3 β+ 13316 22 16 025761 22

12 5 17 B x 43770 170 5266 10 β− 22730 170 17 046990 180
11 6 C 2p−n 21039 17 6557.6 1.0 β− 13167 23 17 022586 19
10 7 N +p 7871 15 7286.2 0.9 β− 8680 15 17 008450 16

9 8 O -808.81 0.11 7750.731 0.006 * 16 999131.70 0.12
8 9 F 1951.70 0.25 7542.328 0.015 β+ 2760.51 0.27 17 002095.24 0.27
7 10 Ne +3n 16461 27 6642.8 1.6 β+ 14509 27 17 017672 29

13 5 18 B x 52320# 800# 4950# 50# β− 27400# 800# 18 056170# 860#
12 6 C ++ 24930 30 6425.7 1.7 β− 11810 40 18 026760 30
11 7 N + 13114 19 7038.5 1.0 β− 13896 19 18 014079 20
10 8 O -781.5 0.6 7767.03 0.03 * 17 999161.0 0.7

9 9 F 873.7 0.5 7631.605 0.030 β+ 1655.2 0.6 18 000938.0 0.6
8 10 Ne 4n 5317.17 0.28 7341.282 0.016 β+ 4443.5 0.6 18 005708.2 0.3
7 11 Na x 24190 50 6249.3 2.8 β+ 18870 50 18 025970 50

14 5 19 B x 59360# 400# 4741# 21# β− 26940# 410# 19 063730# 430#
13 6 C -n 32420 100 6118 5 β− 16560 100 19 034810 110
12 7 N p−2n 15862 16 6948.2 0.9 β− 12527 17 19 017029 18
11 8 O -n 3334.9 2.8 7566.39 0.15 β− 4822.3 2.8 19 003580 3
10 9 F -1487.39 0.07 7779.015 0.004 * 18 998403.22 0.07

9 10 Ne 1751.44 0.29 7567.375 0.015 β+ 3238.83 0.29 19 001880.2 0.3
8 11 Na p4n 12927 12 6938.0 0.6 β+ 11175 12 19 013877 13
7 12 Mg x 33040 250 5838 13 β+ 20110 250 19 035470 270

14 6 20 C x 37560 240 5959 12 β− 15790 250 20 040320 260
13 7 N x 21770 60 6709.2 2.8 β− 17970 60 20 023370 60
12 8 O -nn 3797.5 1.1 7568.51 0.05 β− 3814.9 1.1 20 004076.7 1.2
11 9 F -17.40 0.08 7720.131 0.004 β− 7024.53 0.08 19 999981.32 0.08
10 10 Ne -7041.9313 0.0018 8032.240 0.000 * 19 992440.1754 0.0019

9 11 Na − 6848 7 7298.6 0.3 β+ 13890 7 20 007351 7
8 12 Mg 4n 17570 27 6723.4 1.4 β+ 10723 28 20 018863 29
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15 6 21 C x 45960# 500# 5659# 24# β− 20710# 510# 21 049340# 540#
14 7 N x 25250 100 6608 5 β− 17190 100 21 027110 100
13 8 O -3n 8063 12 7389.3 0.6 β− 8110 12 21 008656 13
12 9 F -nn -47.6 1.8 7738.29 0.09 β− 5684.2 1.8 20 999949.0 1.9
11 10 Ne -n -5731.78 0.04 7971.713 0.002 * 20 993846.68 0.04
10 11 Na -p -2184.2 0.7 7765.52 0.03 β+ 3547.6 0.7 20 997655.2 0.8

9 12 Mg +3n 10911 16 7104.7 0.8 β+ 13095 16 21 011713 18
8 13 Al x 26120# 300# 6343# 14# β+ 15210# 300# 21 028040# 320#

16 6 22 C x 53280# 900# 5440# 40# β− 21240# 920# 22 057200# 970#
15 7 N x 32040 190 6366 9 β− 22750 200 22 034390 210
14 8 O -4n 9280 60 7364.8 2.6 β− 6490 60 22 009970 60
13 9 F + 2793 12 7624.3 0.6 β− 10818 12 22 002999 13
12 10 Ne -8024.715 0.018 8080.465 0.001 * 21 991385.114 0.019
11 11 Na − -5182.4 0.4 7915.709 0.019 β+ 2842.3 0.4 21 994436.4 0.4
10 12 Mg +nn -397.0 1.3 7662.63 0.06 β+ 4785.5 1.4 21 999573.8 1.4

9 13 Al x 18180# 90# 6783# 4# β+ 18580# 90# 22 019520# 100#
8 14 Si x 32160# 200# 6111# 9# β+ 13980# 220# 22 034530# 220#

16 7 23 N x 38400# 300# 6164# 13# β− 23780# 320# 23 041220# 320#
15 8 O x 14610 120 7164 5 β− 11280 150 23 015690 130
14 9 F p−2n 3330 80 7620 3 β− 8480 80 23 003570 90
13 10 Ne -n -5154.05 0.10 7955.255 0.005 β− 4375.81 0.10 22 994466.90 0.11
12 11 Na -9529.8536 0.0027 8111.493 0.000 * 22 989769.2809 0.0029
11 12 Mg -5473.8 1.3 7901.13 0.06 β+ 4056.1 1.3 22 994123.7 1.4
10 13 Al p4n 6770 19 7334.8 0.8 β+ 12243 19 23 007267 20

9 14 Si x 23770# 200# 6562# 9# β+ 17000# 200# 23 025520# 210#

17 7 24 N x 47540# 400# 5862# 17# β− 28470# 470# 24 051040# 430#
16 8 O x 19070 240 7016 10 β− 11510 250 24 020470 250
15 9 F x 7560 70 7463 3 β− 13510 70 24 008120 80
14 10 Ne -nn -5951.5 0.4 7993.319 0.016 β− 2466.6 0.4 23 993610.8 0.4
13 11 Na -n -8418.11 0.08 8063.496 0.003 β− 5515.45 0.08 23 990962.78 0.08
12 12 Mg -13933.567 0.013 8260.709 0.001 * 23 985041.700 0.014
11 13 Al − -56.9 2.8 7649.92 0.12 β+ 13876.6 2.8 23 999938.9 3.0
10 14 Si −− 10755 19 7166.8 0.8 β+ 10812 20 24 011546 21

9 15 P x 32000# 500# 6249# 21# β+ 21240# 500# 24 034350# 540#

18 7 25 N x 56500# 500# 5592# 20# β− 29060# 570# 25 060660# 540#
17 8 O -n 27440# 260# 6723# 10# β− 16170# 280# 25 029460# 280#
16 9 F x 11270 100 7339 4 β− 13380 100 25 012100 110
15 10 Ne x -2108 26 7842.7 1.0 β− 7250 26 24 997737 28
14 11 Na -nn -9357.8 1.2 8101.40 0.05 β− 3835.0 1.2 24 989954.0 1.3
13 12 Mg -13192.83 0.03 8223.504 0.001 * 24 985836.92 0.03
12 13 Al -p -8916.2 0.5 8021.144 0.019 β+ 4276.7 0.5 24 990428.1 0.5
11 14 Si +3n 3824 10 7480.2 0.4 β+ 12740 10 25 004106 11
10 15 P x 18870# 200# 6847# 8# β+ 15050# 200# 25 020260# 210#

18 8 26 O -nn 35710# 260# 6457# 10# β− 17440# 310# 26 038340# 280#
17 9 F x 18270 170 7098 6 β− 17840 170 26 019620 180
16 10 Ne x 430 27 7753.9 1.0 β− 7292 27 26 000461 29
15 11 Na x -6862 6 8004.26 0.22 β− 9352 6 25 992633 6
14 12 Mg -16214.582 0.027 8333.872 0.001 * 25 982592.929 0.030
13 13 Al -12210.31 0.06 8149.771 0.002 β+ 4004.27 0.06 25 986891.69 0.06
12 14 Si +nn -7145 3 7924.85 0.12 β+ 5066 3 25 992330 3
11 15 P x 10970# 200# 7198# 8# β+ 18120# 200# 26 011780# 210#
10 16 S x 25970# 300# 6591# 11# β+ 15000# 360# 26 027880# 320#
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19 8 27 O x 44950# 500# 6175# 19# β− 20030# 630# 27 048260# 540#
18 9 F x 24930 380 6887 14 β− 17860 390 27 026760 400
17 10 Ne x 7070 110 7520 4 β− 12590 110 27 007590 120
16 11 Na -5517 4 7956.93 0.13 β− 9069 4 26 994077 4
15 12 Mg -n -14586.65 0.05 8263.854 0.002 β− 2610.01 0.13 26 984340.59 0.05
14 13 Al -17196.66 0.12 8331.545 0.004 * 26 981538.63 0.12
13 14 Si − -12384.30 0.15 8124.334 0.006 β+ 4812.36 0.10 26 986704.91 0.16
12 15 P p4n -717 26 7663.2 1.0 β+ 11667 26 26 999230 28
11 16 S − 17540# 200# 6958# 7# β+ 18260# 200# 27 018830# 220#

20 8 28 O x 53850# 600# 5925# 21# β− 20620# 790# 28 057810# 640#
19 9 F x 33230# 510# 6633# 18# β− 21980# 530# 28 035670# 550#
18 10 Ne x 11240 150 7390 5 β− 12230 150 28 012070 160
17 11 Na -989 13 7799.3 0.5 β− 14029 13 27 998938 14
16 12 Mg + -15018.6 2.0 8272.41 0.07 β− 1831.8 2.0 27 983876.8 2.2
15 13 Al -n -16850.44 0.13 8309.886 0.005 β− 4642.36 0.13 27 981910.31 0.14
14 14 Si -21492.7968 0.0018 8447.744 0.000 * 27 976926.5325 0.0019
13 15 P − -7159 3 7907.87 0.12 β+ 14334 3 27 992315 4
12 16 S −− 4070 160 7479 6 β+ 11230 160 28 004370 170
11 17 Cl x 26560# 500# 6648# 18# β+ 22480# 530# 28 028510# 540#

20 9 29 F x 40300# 580# 6439# 20# β− 22240# 640# 29 043260# 620#
19 10 Ne x 18060 270 7179 9 β− 15390 270 29 019390 290
18 11 Na 2665 13 7682.7 0.4 β− 13284 19 29 002861 14
17 12 Mg x -10619 14 8113.8 0.5 β− 7596 14 28 988600 15
16 13 Al -nn -18215.3 1.2 8348.72 0.04 β− 3679.7 1.2 28 980445.0 1.3
15 14 Si -n -21895.046 0.021 8448.634 0.001 * 28 976494.700 0.022
14 15 P -p -16952.6 0.6 8251.228 0.021 β+ 4942.4 0.6 28 981800.6 0.6
13 16 S +3n -3160 50 7748.6 1.7 β+ 13790 50 28 996610 50
12 17 Cl x 13140# 200# 7159# 7# β+ 16300# 200# 29 014110# 210#

21 9 30 F x 48900# 600# 6206# 20# β− 25800# 830# 30 052500# 640#
20 10 Ne x 23100 570 7040 19 β− 14740 570 30 024800 610
19 11 Na x 8361 25 7505.8 0.8 β− 17272 27 30 008976 27
18 12 Mg x -8911 8 8055.40 0.28 β− 6962 16 29 990434 9
17 13 Al + -15872 14 8261.4 0.5 β− 8561 14 29 982960 15
16 14 Si -n -24432.928 0.030 8520.653 0.001 * 29 973770.17 0.03
15 15 P -p -20200.6 0.3 8353.496 0.010 β+ 4232.4 0.3 29 978313.8 0.3
14 16 S +nn -14063 3 8122.82 0.10 β+ 6138 3 29 984903 3
13 17 Cl x 4440# 200# 7480# 7# β+ 18510# 200# 30 004770# 210#
12 18 Ar x 20080# 300# 6932# 10# β+ 15640# 360# 30 021560# 320#

22 9 31 F -nn 56290# 600# 6028# 19# β− 25450# 1080# 31 060430# 640#
21 10 Ne x 30840# 900# 6824# 29# β− 18190# 930# 31 033110# 970#
20 11 Na x 12650 210 7385 7 β− 15870 210 31 013590 230
19 12 Mg x -3217 12 7872.3 0.4 β− 11736 24 30 996546 13
18 13 Al p−2n -14954 20 8225.6 0.7 β− 7995 20 30 983947 22
17 14 Si -n -22949.01 0.04 8458.290 0.001 β− 1491.88 0.19 30 975363.23 0.04
16 15 P -24440.88 0.18 8481.178 0.006 * 30 973761.63 0.20
15 16 S +n -19044.6 1.5 8281.87 0.05 β+ 5396.2 1.5 30 979554.7 1.6
14 17 Cl p4n -7070 50 7870.3 1.6 β+ 11980 50 30 992410 50
13 18 Ar − 11290# 210# 7253# 7# β+ 18360# 200# 31 012120# 220#

22 10 32 Ne x 37280# 800# 6662# 25# β− 18210# 880# 32 040020# 860#
21 11 Na x 19060 360 7207 11 β− 20020 360 32 020470 380
20 12 Mg x -955 18 7807.8 0.6 β− 10110 90 31 998975 19
19 13 Al x -11060 90 8099.2 2.7 β− 13020 90 31 988120 90
18 14 Si -n -24080.91 0.05 8481.569 0.002 β− 224.31 0.19 31 974148.08 0.05
17 15 P -n -24305.22 0.19 8464.130 0.006 β− 1710.48 0.22 31 973907.27 0.20
16 16 S -26015.70 0.14 8493.134 0.004 * 31 972071.00 0.15
15 17 Cl − -13330 7 8072.25 0.21 β+ 12686 7 31 985690 7
14 18 Ar x -2200.2 1.8 7700.00 0.06 β+ 11130 7 31 997638.0 1.9
13 19 K x 20420# 500# 6969# 16# β+ 22620# 500# 32 021920# 540#
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23 10 33 Ne x 46000# 800# 6440# 24# β− 21110# 1190# 33 049380# 860#
22 11 Na x 24890 870 7056 27 β− 20000 880 33 026720 940
21 12 Mg x 4894 20 7638.5 0.6 β− 13420 80 33 005254 21
20 13 Al x -8530 70 8021.6 2.2 β− 11960 70 32 990840 80
19 14 Si +n2p -20493 16 8360.4 0.5 β− 5845 16 32 978000 17
18 15 P + -26337.5 1.1 8513.81 0.03 β− 248.5 1.1 32 971725.5 1.2
17 16 S -26585.99 0.14 8497.634 0.004 * 32 971458.76 0.15
16 17 Cl -p -21003.4 0.5 8304.758 0.014 β+ 5582.6 0.4 32 977451.9 0.5
15 18 Ar x -9384.1 0.4 7928.950 0.013 β+ 11619.3 0.6 32 989925.7 0.5
14 19 K x 6760# 200# 7416# 6# β+ 16150# 200# 33 007260# 210#

24 10 34 Ne -nn 53120# 810# 6279# 24# β− 20360# 1210# 34 057030# 870#
23 11 Na -n 32760# 900# 6855# 26# β− 23950# 930# 34 035170# 960#
22 12 Mg x 8810 230 7536 7 β− 11740 260 34 009460 250
21 13 Al x -2930 110 7858 3 β− 17020 110 33 996850 120
20 14 Si +pp -19957 14 8336.1 0.4 β− 4601 15 33 978576 15
19 15 P +pn -24558 5 8448.45 0.15 β− 5374 5 33 973636 5
18 16 S -29931.79 0.11 8583.501 0.003 * 33 967866.90 0.12
17 17 Cl -24439.78 0.18 8398.961 0.005 β+ 5492.01 0.15 33 973762.82 0.19
16 18 Ar p4n -18377.2 0.4 8197.640 0.011 β+ 6062.6 0.4 33 980271.2 0.4
15 19 K x -1480# 300# 7678# 9# β+ 16900# 300# 33 998410# 320#
14 20 Ca x 13150# 300# 7224# 9# β+ 14630# 420# 34 014120# 320#

24 11 35 Na -n 39580# 950# 6695# 27# β− 23430# 1030# 35 042490# 1020#
23 12 Mg x 16150# 400# 7342# 11# β− 16280# 440# 35 017340# 430#
22 13 Al x -130 180 7784 5 β− 14230 180 34 999860 190
21 14 Si 2p−n -14360 40 8168.7 1.1 β− 10500 40 34 984580 40
20 15 P +p -24857.7 1.9 8446.25 0.05 β− 3988.6 1.9 34 973314.1 2.0
19 16 S -28846.36 0.10 8537.854 0.003 β− 167.18 0.09 34 969032.16 0.11
18 17 Cl -29013.54 0.04 8520.278 0.001 * 34 968852.68 0.04
17 18 Ar − -23047.4 0.7 8327.465 0.021 β+ 5966.1 0.7 34 975257.6 0.8
16 19 K p4n -11169 20 7965.7 0.6 β+ 11879 20 34 988010 21
15 20 Ca x 4600# 200# 7493# 6# β+ 15770# 200# 35 004940# 210#

25 11 36 Na -n 47950# 950# 6500# 26# β− 26530# 1080# 36 051480# 1020#
24 12 Mg x 21420# 500# 7215# 14# β− 15640# 550# 36 023000# 540#
23 13 Al x 5780 210 7628 6 β− 18260 250 36 006210 230
22 14 Si x -12480 120 8114 3 β− 7770 120 35 986600 130
21 15 P + -20251 13 8307.9 0.4 β− 10413 13 35 978260 14
20 16 S -30664.07 0.19 8575.387 0.005 β− -1142.22 0.19 35 967080.76 0.20
19 17 Cl -29521.86 0.07 8521.927 0.002 β− 709.68 0.08 35 968306.98 0.08
18 18 Ar -30231.540 0.027 8519.909 0.001 * 35 967545.106 0.029
17 19 K − -17426 8 8142.47 0.22 β+ 12805 8 35 981292 8
16 20 Ca 4n -6440 40 7815.6 1.1 β+ 10990 40 35 993090 40
15 21 Sc x 13900# 500# 7229# 14# β+ 20340# 510# 36 014920# 540#

26 11 37 Na -nn 55280# 960# 6345# 26# β− 26030# 1320# 37 059340# 1030#
25 12 Mg x 29250# 900# 7027# 24# β− 19300# 960# 37 031400# 970#
24 13 Al x 9950 330 7528 9 β− 16530 370 37 010680 360
23 14 Si x -6580 170 7953 5 β− 12410 170 36 992940 180
22 15 P p−2n -18990 40 8267.5 1.0 β− 7900 40 36 979610 40
21 16 S -n -26896.36 0.20 8459.934 0.005 β− 4865.17 0.20 36 971125.57 0.21
20 17 Cl -31761.53 0.05 8570.280 0.001 * 36 965902.59 0.05
19 18 Ar − -30947.66 0.21 8527.139 0.006 β+ 813.87 0.20 36 966776.32 0.22
18 19 K -p -24800.20 0.09 8339.847 0.003 β+ 6147.46 0.23 36 973375.89 0.10
17 20 Ca +3n -13162 22 8004.2 0.6 β+ 11638 22 36 985870 24
16 21 Sc x 2840# 300# 7550# 8# β+ 16000# 300# 37 003050# 320#
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26 12 38 Mg x 35000# 500# 6903# 13# β− 18950# 890# 38 037570# 540#
25 13 Al x 16050 730 7381 19 β− 20120 740 38 017230 780
24 14 Si x -4070 140 7890 4 β− 10690 170 37 995630 150
23 15 P x -14760 100 8150.9 2.7 β− 12100 100 37 984160 110
22 16 S + -26861 7 8448.78 0.19 β− 2937 7 37 971163 8
21 17 Cl -n -29798.10 0.10 8505.480 0.003 β− 4916.5 0.3 37 968010.43 0.10
20 18 Ar -34714.6 0.3 8614.273 0.009 * 37 962732.4 0.4
19 19 K -28800.7 0.4 8438.057 0.012 β+ 5913.86 0.29 37 969081.2 0.5
18 20 Ca +nn -22059 5 8240.06 0.12 β+ 6741 5 37 976318 5
17 21 Sc x -4940# 300# 7769# 8# β+ 17120# 300# 37 994700# 320#
16 22 Ti x 9100# 250# 7379# 7# β+ 14040# 390# 38 009770# 270#

27 12 39 Mg -n 43570# 510# 6713# 13# β− 22170# 1560# 39 046770# 550#
26 13 Al x 21400 1470 7260 40 β− 19470 1510 39 022970 1580
25 14 Si x 1930 340 7741 9 β− 14800 350 39 002070 360
24 15 P x -12870 100 8100.5 2.7 β− 10290 110 38 986180 110
23 16 S 2p−n -23160 50 8344.3 1.3 β− 6640 50 38 975130 50
22 17 Cl -nn -29800.2 1.7 8494.40 0.04 β− 3442 5 38 968008.2 1.9
21 18 Ar + -33242 5 8562.59 0.13 β− 565 5 38 964313 5
20 19 K -33807.01 0.19 8557.020 0.005 * 38 963706.68 0.20
19 20 Ca − -27274.4 1.9 8369.46 0.05 β+ 6532.6 1.9 38 970719.7 2.0
18 21 Sc 2n−p -14168 24 8013.3 0.6 β+ 13106 24 38 984790 26
17 22 Ti x 1500# 210# 7592# 5# β+ 15670# 210# 39 001610# 220#

28 12 40 Mg x 50240# 900# 6581# 23# β− 20940# 1140# 40 053930# 970#
27 13 Al x 29300# 700# 7085# 17# β− 23830# 890# 40 031450# 750#
26 14 Si x 5470 560 7661 14 β− 13570 570 40 005870 600
25 15 P x -8110 140 7981 3 β− 14760 200 39 991300 150
24 16 S x -22870 140 8330 4 β− 4690 140 39 975450 150
23 17 Cl + -27560 30 8427.8 0.8 β− 7480 30 39 970420 30
22 18 Ar -35039.8960 0.0027 8595.259 0.000 β− -1504.69 0.19 39 962383.1225 0.0029
21 19 K -33535.20 0.19 8538.083 0.005 β− 1311.07 0.11 39 963998.48 0.21
20 20 Ca -34846.27 0.21 8551.301 0.005 * 39 962590.98 0.22
19 21 Sc − -20523.2 2.8 8173.67 0.07 β+ 14323.0 2.8 39 977967 3
18 22 Ti −− -8850 160 7862 4 β+ 11670 160 39 990500 170
17 23 V x 10330# 500# 7363# 13# β+ 19180# 530# 40 011090# 540#

28 13 41 Al x 35700# 800# 6952# 20# β− 22140# 2010# 41 038330# 860#
27 14 Si x 13560 1840 7470 40 β− 18840 1860 41 014560 1980
26 15 P x -5280 220 7914 5 β− 13740 250 40 994340 230
25 16 S x -19020 120 8229.9 2.9 β− 8290 140 40 979580 130
24 17 Cl x -27310 70 8413.0 1.7 β− 5760 70 40 970680 70
23 18 Ar -33067.5 0.3 8534.371 0.008 β− 2491.6 0.4 40 964500.6 0.4
22 19 K -35559.07 0.19 8576.061 0.005 * 40 961825.76 0.21
21 20 Ca -35137.76 0.24 8546.703 0.006 β+ 421.31 0.18 40 962278.06 0.26
20 21 Sc -28642.39 0.23 8369.198 0.006 β+ 6495.37 0.16 40 969251.13 0.24
19 22 Ti x -15700# 100# 8034# 2# β+ 12940# 100# 40 983150# 110#
18 23 V x -210# 210# 7637# 5# β+ 15500# 230# 40 999780# 220#

29 13 42 Al x 43680# 900# 6789# 22# β− 25240# 1030# 42 046890# 970#
28 14 Si x 18430# 500# 7372# 12# β− 17500# 670# 42 019790# 540#
27 15 P x 940 450 7770 11 β− 18620 460 42 001010 480
26 16 S x -17680 120 8194.2 3.0 β− 7240 190 41 981020 130
25 17 Cl x -24910 140 8348 3 β− 9510 140 41 973250 150
24 18 Ar x -34423 6 8555.61 0.14 β− 599 6 41 963046 6
23 19 K -n -35021.56 0.22 8551.245 0.005 β− 3525.52 0.22 41 962402.81 0.24
22 20 Ca -38547.07 0.25 8616.559 0.006 * 41 958618.01 0.27
21 21 Sc -32121.24 0.27 8444.935 0.006 β+ 6425.83 0.12 41 965516.43 0.29
20 22 Ti -pp -25122 5 8259.65 0.13 β+ 7000 5 41 973031 6
19 23 V x -8170# 200# 7837# 5# β+ 16950# 200# 41 991230# 210#
18 24 Cr x 5990# 300# 7482# 7# β+ 14160# 360# 42 006430# 320#
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29 14 43 Si x 26700# 700# 7196# 16# β− 20930# 1190# 43 028660# 750#
28 15 P x 5770 970 7664 23 β− 17730 990 43 006190 1040
27 16 S x -11970 200 8058 5 β− 12200 260 42 987150 220
26 17 Cl x -24170 160 8324 4 β− 7840 160 42 974050 170
25 18 Ar x -32010 5 8488.24 0.12 β− 4583 10 42 965636 6
24 19 K + -36593 9 8576.63 0.21 β− 1815 9 42 960716 10
23 20 Ca -38408.6 0.3 8600.659 0.007 * 42 958766.6 0.3
22 21 Sc -p -36187.9 1.9 8530.82 0.04 β+ 2220.7 1.9 42 961150.7 2.0
21 22 Ti -n2p -29321 7 8352.93 0.16 β+ 6867 7 42 968522 7
20 23 V x -18020# 230# 8072# 5# β+ 11300# 230# 42 980650# 250#
19 24 Cr x -2130# 220# 7684# 5# β+ 15890# 320# 42 997710# 240#

30 14 44 Si x 32840# 800# 7076# 18# β− 20740# 1060# 44 035260# 860#
29 15 P x 12100# 700# 7530# 16# β− 21220# 800# 44 012990# 750#
28 16 S x -9120 390 7994 9 β− 11110 410 43 990210 420
27 17 Cl x -20230 110 8228.8 2.5 β− 12440 110 43 978280 120
26 18 Ar x -32673.1 1.6 8493.84 0.04 β− 3140 40 43 964924.0 1.7
25 19 K + -35810 40 8547.3 0.8 β− 5660 40 43 961560 40
24 20 Ca -41468.5 0.4 8658.170 0.009 * 43 955481.8 0.4
23 21 Sc -p -37816.1 1.8 8557.38 0.04 β+ 3652.4 1.8 43 959402.8 1.9
22 22 Ti −α -37548.5 0.7 8533.518 0.017 β+ 267.6 1.9 43 959690.1 0.8
21 23 V x -24120 120 8210.5 2.8 β+ 13430 120 43 974110 130
20 24 Cr x -13460# 50# 7951# 1# β+ 10660# 130# 43 985550# 50#
19 25 Mn x 6400# 500# 7481# 11# β+ 19860# 510# 44 006870# 540#

30 15 45 P x 17900# 800# 7413# 18# β− 21160# 1920# 45 019220# 860#
29 16 S x -3250 1740 7870 40 β− 15110 1750 44 996510 1870
28 17 Cl x -18360 120 8183.8 2.8 β− 11410 120 44 980290 130
27 18 Ar x -29770.6 0.5 8419.947 0.012 β− 6838 10 44 968040.0 0.6
26 19 K +p -36608 10 8554.51 0.23 β− 4204 10 44 960699 11
25 20 Ca -40812.0 0.4 8630.540 0.009 β− 255.8 0.8 44 956186.6 0.4
24 21 Sc -41067.8 0.8 8618.840 0.019 * 44 955911.9 0.9
23 22 Ti − -39005.7 1.0 8555.631 0.022 β+ 2062.1 0.5 44 958125.6 1.1
22 23 V p4n -31880 17 8379.9 0.4 β+ 7126 17 44 965776 18
21 24 Cr x -18970 500 8076 11 β+ 12910 500 44 979640 540
20 25 Mn x -5110# 300# 7750# 7# β+ 13850# 590# 44 994510# 320#
19 26 Fe -pp 13580# 220# 7318# 5# β+ 18690# 370# 45 014580# 240#

31 15 46 P x 25500# 900# 7262# 20# β− 24810# 1140# 46 027380# 970#
30 16 S x 700# 700# 7784# 15# β− 15410# 1000# 46 000750# 750#
29 17 Cl x -14710 720 8102 16 β− 15010 720 45 984210 770
28 18 Ar +pp -29720 40 8411.3 0.9 β− 5700 40 45 968090 40
27 19 K +pn -35418 16 8518.1 0.3 β− 7717 16 45 961977 17
26 20 Ca -43135.1 2.3 8668.89 0.05 β− -1378.0 2.2 45 953692.6 2.4
25 21 Sc -n -41757.1 0.8 8621.922 0.018 β− 2366.3 0.6 45 955171.9 0.9
24 22 Ti -44123.4 0.8 8656.356 0.018 * 45 952631.6 0.9
23 23 V − -37073.0 1.0 8486.079 0.022 β+ 7050.4 0.6 45 960200.5 1.1
22 24 Cr x -29474 20 8303.9 0.4 β+ 7599 20 45 968359 21
21 25 Mn x -12370# 110# 7915# 2# β+ 17100# 110# 45 986720# 120#
20 26 Fe x 760# 350# 7613# 8# β+ 13130# 370# 46 000810# 380#

31 16 47 S x 8000# 800# 7635# 17# β− 18520# 1000# 47 008590# 860#
30 17 Cl x -10520# 600# 8012# 13# β− 15390# 600# 46 988710# 640#
29 18 Ar 2p−n -25910 100 8322.9 2.1 β− 9790 100 46 972190 110
28 19 K +p -35696 8 8514.54 0.17 β− 6644 8 46 961678 9
27 20 Ca -42340.1 2.3 8639.26 0.05 β− 1992.0 1.2 46 954546.0 2.4
26 21 Sc -44332.1 2.0 8664.99 0.04 β− 600.3 1.9 46 952407.5 2.2
25 22 Ti -44932.4 0.8 8661.121 0.017 * 46 951763.1 0.9
24 23 V -p -42002.1 0.8 8582.127 0.018 β+ 2930.34 0.30 46 954908.9 0.9
23 24 Cr +3n -34558 14 8407.11 0.30 β+ 7444 14 46 962900 15
22 25 Mn x -22260# 160# 8129# 3# β+ 12300# 160# 46 976100# 170#
21 26 Fe x -6620# 260# 7779# 6# β+ 15640# 310# 46 992890# 280#
20 27 Co x 10700# 500# 7394# 11# β+ 17330# 570# 47 011490# 540#
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32 16 48 S x 13200# 900# 7536# 19# β− 17900# 1140# 48 014170# 970#
31 17 Cl x -4700# 700# 7892# 15# β− 19010# 760# 47 994950# 750#
30 18 Ar x -23720# 300# 8272# 6# β− 8410# 300# 47 974540# 320#
29 19 K + -32124 24 8430.9 0.5 β− 12090 24 47 965514 26
28 20 Ca -44214 4 8666.47 0.09 β− 282 5 47 952534 4
27 21 Sc -44496 5 8656.04 0.11 β− 3992 5 47 952231 6
26 22 Ti -48487.7 0.8 8722.903 0.017 * 47 947946.3 0.9
25 23 V − -44475.4 2.6 8623.01 0.05 β+ 4012.3 2.4 47 952253.7 2.7
24 24 Cr +nn -42819 7 8572.21 0.15 β+ 1656 8 47 954032 8
23 25 Mn x -29320 110 8274.7 2.3 β+ 13500 110 47 968520 120
22 26 Fe x -18160# 70# 8026# 1# β+ 11160# 130# 47 980500# 80#
21 27 Co x 1640# 400# 7597# 8# β+ 19800# 410# 48 001760# 430#
20 28 Ni x 18400# 500# 7232# 10# β+ 16760# 640# 48 019750# 540#

33 16 49 S -n 22000# 950# 7367# 19# β− 21700# 1240# 49 023620# 1020#
32 17 Cl x 300# 800# 7794# 16# β− 18440# 950# 49 000320# 860#
31 18 Ar x -18150# 500# 8154# 10# β− 12170# 510# 48 980520# 540#
30 19 K + -30320 70 8386.7 1.4 β− 10970 70 48 967450 80
29 20 Ca -n -41289 4 8594.63 0.08 β− 5263.1 2.9 48 955674 4
28 21 Sc -46552 4 8686.07 0.08 β− 2006 4 48 950024 4
27 22 Ti -48558.8 0.8 8711.055 0.017 * 48 947870.0 0.9
26 23 V − -47956.9 1.2 8682.806 0.024 β+ 601.9 0.8 48 948516.1 1.2
25 24 Cr +n -45330.5 2.4 8613.24 0.05 β+ 2626.5 2.6 48 951335.7 2.6
24 25 Mn p4n -37616 24 8439.8 0.5 β+ 7715 24 48 959618 26
23 26 Fe x -24580# 150# 8158# 3# β+ 13030# 150# 48 973610# 160#
22 27 Co x -9580# 260# 7836# 5# β+ 15010# 300# 48 989720# 280#
21 28 Ni x 9000# 400# 7441# 8# β+ 18570# 480# 49 009660# 430#

33 17 50 Cl x 7300# 900# 7659# 18# β− 21810# 1140# 50 007840# 970#
32 18 Ar x -14500# 700# 8080# 14# β− 10850# 750# 49 984430# 750#
31 19 K + -25350 280 8281 6 β− 14220 280 49 972780 300
30 20 Ca -nn -39571 9 8549.80 0.19 β− 4966 17 49 957519 10
29 21 Sc -pn -44537 16 8633.5 0.3 β− 6890 16 49 952188 17
28 22 Ti -51426.7 0.8 8755.618 0.016 β− -2205.1 1.0 49 944791.2 0.9
27 23 V +n -49221.6 1.0 8695.869 0.020 β− 1037.9 0.3 49 947158.5 1.1
26 24 Cr -50259.5 1.0 8700.981 0.020 * 49 946044.2 1.1
25 25 Mn -42626.8 1.0 8532.680 0.021 β+ 7632.69 0.23 49 954238.2 1.1
24 26 Fe 4n -34480 60 8354.0 1.2 β+ 8150 60 49 962990 60
23 27 Co x -17200# 170# 7993# 3# β+ 17280# 180# 49 981540# 180#
22 28 Ni x -3790# 260# 7709# 5# β+ 13400# 310# 49 995930# 280#

34 17 51 Cl x 13500# 1000# 7546# 20# β− 21290# 1220# 51 014490# 1070#
33 18 Ar x -7800# 700# 7948# 14# β− 14210# 860# 50 991630# 750#
32 19 K x -22000# 500# 8211# 10# β− 13860# 510# 50 976380# 540#
31 20 Ca -3n -35860 90 8467.7 1.8 β− 7350 100 50 961500 100
30 21 Sc -p2n -43218 20 8596.6 0.4 β− 6510 20 50 953603 22
29 22 Ti -n -49727.8 1.0 8708.890 0.019 β− 2473.5 1.1 50 946615.0 1.0
28 23 V -52201.4 1.0 8742.051 0.020 * 50 943959.5 1.1
27 24 Cr -51448.8 1.0 8711.954 0.020 β+ 752.58 0.24 50 944767.4 1.1
26 25 Mn -48241.3 1.0 8633.723 0.020 β+ 3207.5 0.4 50 948210.8 1.1
25 26 Fe +3n -40222 15 8461.15 0.29 β+ 8019 15 50 956820 16
24 27 Co x -27270# 150# 8192# 3# β+ 12950# 150# 50 970720# 160#
23 28 Ni x -11440# 260# 7866# 5# β+ 15840# 300# 50 987720# 280#
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34 18 52 Ar x -3000# 900# 7858# 17# β− 13200# 1140# 51 996780# 970#
33 19 K x -16200# 700# 8097# 13# β− 16310# 990# 51 982610# 750#
32 20 Ca x -32510 700 8396 13 β− 7850 720 51 965100 750
31 21 Sc x -40360 190 8531 4 β− 9110 190 51 956680 210
30 22 Ti -nn -49465 7 8691.57 0.14 β− 1976 7 51 946897 8
29 23 V -n -51441.3 1.0 8714.535 0.019 β− 3975.6 1.0 51 944775.5 1.1
28 24 Cr -55416.9 0.8 8775.944 0.015 * 51 940507.5 0.8
27 25 Mn +pn -50705.4 2.0 8670.29 0.04 β+ 4711.5 1.9 51 945565.5 2.1
26 26 Fe − -48332 7 8609.60 0.13 β+ 2374 6 51 948114 7
25 27 Co x -33920# 70# 8317# 1# β+ 14420# 70# 51 963590# 70#
24 28 Ni x -22650# 80# 8086# 2# β+ 11260# 110# 51 975680# 90#
23 29 Cu x -2630# 260# 7686# 5# β+ 20030# 270# 51 997180# 280#

35 18 53 Ar x 4600# 1000# 7719# 19# β− 16600# 1220# 53 004940# 1070#
34 19 K x -12000# 700# 8017# 13# β− 15900# 860# 52 987120# 750#
33 20 Ca x -27900# 500# 8302# 9# β− 9730# 590# 52 970050# 540#
32 21 Sc x -37620# 300# 8471# 6# β− 9210# 310# 52 959610# 320#
31 22 Ti + -46830 100 8630.1 1.9 β− 5020 100 52 949730 110
30 23 V +p -51849 3 8710.09 0.06 β− 3436 3 52 944338 3
29 24 Cr -55284.7 0.8 8760.155 0.015 * 52 940649.4 0.8
28 25 Mn -54687.9 0.8 8734.133 0.015 β+ 596.8 0.4 52 941290.1 0.9
27 26 Fe +n -50945.3 1.8 8648.76 0.03 β+ 3742.6 1.7 52 945307.9 1.9
26 27 Co p4n -42645 18 8477.4 0.3 β+ 8300 18 52 954219 19
25 28 Ni x -29370# 160# 8212# 3# β+ 13280# 160# 52 968470# 170#
24 29 Cu x -13460# 260# 7897# 5# β+ 15910# 310# 52 985550# 280#

35 19 54 K x -5400# 900# 7896# 17# β− 18490# 1140# 53 994200# 970#
34 20 Ca x -23890# 700# 8224# 13# β− 10330# 790# 53 974350# 750#
33 21 Sc x -34220 370 8401 7 β− 11380 390 53 963260 400
32 22 Ti x -45590 120 8596.9 2.3 β− 4300 130 53 951050 130
31 23 V + -49891 15 8662.00 0.28 β− 7042 15 53 946440 16
30 24 Cr -56932.5 0.8 8777.914 0.014 β− -1377.2 1.0 53 938880.4 0.8
29 25 Mn -p -55555.4 1.3 8737.923 0.023 β− 697.1 1.1 53 940358.9 1.4
28 26 Fe -56252.5 0.7 8736.344 0.013 * 53 939610.5 0.7
27 27 Co -48009.5 0.7 8569.209 0.013 β+ 8242.92 0.20 53 948459.6 0.8
26 28 Ni 4n -39210 50 8391.8 0.9 β+ 8800 50 53 957910 50
25 29 Cu x -21690# 210# 8053# 4# β+ 17520# 220# 53 976710# 230#
24 30 Zn x -6570# 400# 7758# 7# β+ 15130# 450# 53 992950# 430#

36 19 55 K x -270# 1000# 7806# 18# β− 17850# 1220# 54 999710# 1070#
35 20 Ca x -18120# 700# 8116# 13# β− 11460# 1020# 54 980550# 750#
34 21 Sc x -29580 740 8310 13 β− 12090 750 54 968240 790
33 22 Ti x -41670 150 8516.0 2.8 β− 7480 180 54 955270 160
32 23 V + -49150 100 8637.8 1.8 β− 5960 100 54 947230 110
31 24 Cr -n -55107.5 0.8 8731.884 0.014 β− 2603.1 0.4 54 940839.7 0.8
30 25 Mn -57710.6 0.7 8764.988 0.012 * 54 938045.1 0.7
29 26 Fe -57479.4 0.7 8746.560 0.012 β+ 231.21 0.18 54 938293.4 0.7
28 27 Co -54027.6 0.7 8669.575 0.013 β+ 3451.8 0.4 54 941999.0 0.8
27 28 Ni +3n -45336 11 8497.31 0.20 β+ 8692 11 54 951330 12
26 29 Cu x -31620# 300# 8234# 5# β+ 13710# 300# 54 966050# 320#
25 30 Zn x -14920# 250# 7916# 5# β+ 16700# 390# 54 983980# 270#

36 20 56 Ca x -13440# 900# 8032# 16# β− 11830# 1140# 55 985570# 970#
35 21 Sc x -25270# 700# 8229# 12# β− 13670# 730# 55 972870# 750#
34 22 Ti x -38940 200 8459 3 β− 7140 280 55 958200 210
33 23 V x -46080 200 8573 4 β− 9200 200 55 950530 220
32 24 Cr x -55281.2 1.9 8723.19 0.03 β− 1628.5 2.0 55 940653.1 2.0
31 25 Mn -56909.7 0.7 8738.300 0.012 β− 3695.64 0.21 55 938904.9 0.7
30 26 Fe -60605.4 0.7 8790.323 0.012 * 55 934937.5 0.7
29 27 Co − -56039.4 2.1 8694.82 0.04 β+ 4566.0 2.0 55 939839.3 2.3
28 28 Ni -pp -53904 11 8642.71 0.20 β+ 2136 11 55 942132 12
27 29 Cu x -38600# 140# 8355# 2# β+ 15300# 140# 55 958560# 150#
26 30 Zn x -25730# 260# 8112# 5# β+ 12870# 300# 55 972380# 280#
25 31 Ga x -4740# 260# 7723# 5# β+ 20990# 370# 55 994910# 280#
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37 20 57 Ca x -7120# 1000# 7922# 18# β− 13570# 1220# 56 992360# 1070#
36 21 Sc x -20690# 700# 8146# 12# β− 12860# 830# 56 977790# 750#
35 22 Ti x -33540 460 8358 8 β− 10640 510 56 963990 490
34 23 V x -44190 230 8531 4 β− 8340 230 56 952560 250
33 24 Cr x -52524.1 1.9 8663.38 0.03 β− 4962.7 2.6 56 943613.0 2.0
32 25 Mn -57486.8 1.8 8736.72 0.03 β− 2693.3 1.9 56 938285.4 2.0
31 26 Fe -60180.1 0.7 8770.249 0.012 * 56 935394.0 0.7
30 27 Co -59344.2 0.7 8741.858 0.013 β+ 835.9 0.5 56 936291.4 0.8
29 28 Ni -56082.0 1.8 8670.90 0.03 β+ 3262.2 1.9 56 939793.5 1.9
28 29 Cu 2n−p -47310 16 8503.27 0.27 β+ 8772 16 56 949211 17
27 30 Zn x -32800# 100# 8235# 2# β+ 14510# 100# 56 964790# 110#
26 31 Ga x -15900# 260# 7925# 5# β+ 16900# 280# 56 982930# 280#

37 21 58 Sc x -15170# 800# 8050# 14# β− 15590# 1060# 57 983710# 860#
36 22 Ti x -30770# 700# 8305# 12# β− 9440# 740# 57 966970# 750#
35 23 V x -40210 250 8454 4 β− 11630 320 57 956830 270
34 24 Cr x -51830 200 8641 3 β− 4070 210 57 944350 220
33 25 Mn + -55910 30 8698.0 0.5 β− 6250 30 57 939980 30
32 26 Fe -62153.4 0.7 8792.221 0.012 β− -2307.5 1.2 57 933275.6 0.8
31 27 Co -59845.9 1.2 8738.947 0.022 β− 381.8 1.1 57 935752.8 1.3
30 28 Ni -60227.7 0.6 8732.041 0.011 * 57 935342.9 0.7
29 29 Cu − -51662.1 1.6 8570.869 0.027 β+ 8565.6 1.4 57 944538.5 1.7
28 30 Zn −− -42300 50 8395.9 0.9 β+ 9360 50 57 954590 50
27 31 Ga x -23990# 210# 8067# 4# β+ 18310# 220# 57 974250# 230#
26 32 Ge x -8370# 320# 7784# 5# β+ 15610# 380# 57 991010# 340#

38 21 59 Sc x -10040# 900# 7963# 15# β− 15170# 1140# 58 989220# 970#
37 22 Ti x -25220# 700# 8207# 12# β− 11850# 760# 58 972930# 750#
36 23 V x -37070 310 8395 5 β− 10820 390 58 960210 330
35 24 Cr x -47890 240 8565 4 β− 7590 250 58 948590 260
34 25 Mn 3p2n -55480 30 8680.1 0.5 β− 5180 30 58 940440 30
33 26 Fe -n -60663.1 0.7 8754.743 0.012 β− 1565.3 0.6 58 934875.5 0.8
32 27 Co -62228.4 0.6 8768.013 0.011 * 58 933195.0 0.7
31 28 Ni -61155.7 0.6 8736.570 0.010 β+ 1072.76 0.19 58 934346.7 0.7
30 29 Cu -p -56357.2 0.8 8641.981 0.013 β+ 4798.4 0.5 58 939498.0 0.8
29 30 Zn − -47260 40 8474.5 0.6 β+ 9100 40 58 949260 40
28 31 Ga x -34120# 170# 8239# 3# β+ 13140# 170# 58 963370# 180#
27 32 Ge x -17000# 280# 7935# 5# β+ 17120# 330# 58 981750# 300#

39 21 60 Sc x -4000# 900# 7864# 15# β− 17650# 1210# 59 995710# 970#
38 22 Ti x -21650# 800# 8145# 13# β− 10930# 930# 59 976760# 860#
37 23 V x -32580 470 8314 8 β− 13930 520 59 965030 510
36 24 Cr x -46500 210 8533 4 β− 6670 230 59 950080 230
35 25 Mn + -53180 90 8631.6 1.4 β− 8230 90 59 942910 90
34 26 Fe -nn -61412 3 8755.83 0.06 β− 237 3 59 934072 4
33 27 Co -n -61649.0 0.6 8746.745 0.010 β− 2823.07 0.21 59 933817.1 0.7
32 28 Ni -64472.1 0.6 8780.757 0.010 * 59 930786.4 0.7
31 29 Cu − -58344.1 1.7 8665.585 0.028 β+ 6128.0 1.6 59 937365.0 1.8
30 30 Zn -pp -54188 11 8583.27 0.18 β+ 4156 11 59 941827 11
29 31 Ga x -40000# 110# 8334# 2# β+ 14190# 110# 59 957060# 120#
28 32 Ge x -27770# 230# 8117# 4# β+ 12230# 260# 59 970190# 250#
27 33 As x -6400# 600# 7748# 10# β+ 21370# 640# 59 993130# 640#
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39 22 61 Ti x -15650# 900# 8046# 15# β− 13710# 990# 60 983200# 970#
38 23 V x -29360# 400# 8258# 7# β− 12820# 480# 60 968480# 430#
37 24 Cr x -42180 250 8455 4 β− 9380 340 60 954720 270
36 25 Mn x -51560 230 8596 4 β− 7370 230 60 944650 240
35 26 Fe +n2p -58921 20 8703.8 0.3 β− 3977 20 60 936745 21
34 27 Co p2n -62898.4 0.9 8756.154 0.015 β− 1322.5 0.8 60 932475.8 1.0
33 28 Ni -64220.9 0.6 8765.009 0.010 * 60 931056.0 0.7
32 29 Cu p2n -61983.6 1.0 8715.507 0.016 β+ 2237.3 1.0 60 933457.8 1.1
31 30 Zn +3n -56345 16 8610.25 0.27 β+ 5638 16 60 939511 17
30 31 Ga − -47090 50 8445.7 0.9 β+ 9260 50 60 949450 60
29 32 Ge x -33730# 300# 8214# 5# β+ 13360# 300# 60 963790# 320#
28 33 As x -18050# 600# 7944# 10# β+ 15680# 670# 60 980620# 640#

40 22 62 Ti x -11650# 900# 7982# 15# β− 12770# 1030# 61 987490# 970#
39 23 V x -24420# 500# 8175# 8# β− 15990# 610# 61 973780# 540#
38 24 Cr x -40410 340 8420 5 β− 7620 400 61 956610 360
37 25 Mn x -48040 220 8531 4 β− 10860 220 61 948430 240
36 26 Fe +pp -58901 14 8693.25 0.23 β− 2531 25 61 936767 16
35 27 Co + -61432 20 8721.4 0.3 β− 5315 20 61 934051 21
34 28 Ni -66746.1 0.6 8794.549 0.010 * 61 928345.1 0.6
33 29 Cu − -62798 4 8718.25 0.07 β+ 3948 4 61 932584 4
32 30 Zn +nn -61171 10 8679.40 0.16 β+ 1626 11 61 934330 11
31 31 Ga − -52000 28 8518.9 0.4 β+ 9171 26 61 944175 30
30 32 Ge x -42240# 140# 8349# 2# β+ 9760# 140# 61 954650# 150#
29 33 As x -24960# 300# 8058# 5# β+ 17280# 330# 61 973200# 320#

41 22 63 Ti x -5200# 1000# 7881# 16# β− 15710# 1160# 62 994420# 1070#
40 23 V x -20910# 600# 8118# 9# β− 14620# 670# 62 977550# 640#
39 24 Cr x -35530# 300# 8337# 5# β− 10820# 390# 62 961860# 320#
38 25 Mn x -46350 260 8497 4 β− 9190 310 62 950240 280
37 26 Fe x -55550 170 8630.1 2.7 β− 6290 170 62 940370 180
36 27 Co +p -61840 20 8717.6 0.3 β− 3672 20 62 933612 21
35 28 Ni -65512.6 0.6 8763.489 0.009 β− 66.975 0.015 62 929669.4 0.6
34 29 Cu -65579.5 0.6 8752.134 0.009 * 62 929597.5 0.6
33 30 Zn -62213.0 1.6 8686.279 0.025 β+ 3366.5 1.6 62 933211.6 1.7
32 31 Ga x -56547.1 1.3 8583.926 0.021 β+ 5665.9 2.1 62 939294.2 1.4
31 32 Ge x -46910# 200# 8419# 3# β+ 9640# 200# 62 949640# 210#
30 33 As x -33820# 500# 8198# 8# β+ 13090# 540# 62 963690# 540#

41 23 64 V x -15400# 700# 8031# 11# β− 17750# 810# 63 983470# 750#
40 24 Cr x -33150# 400# 8296# 6# β− 9470# 480# 63 964410# 430#
39 25 Mn x -42620 270 8432 4 β− 12150 380 63 954250 290
38 26 Fe x -54770 280 8609 4 β− 5020 280 63 941200 300
37 27 Co + -59793 20 8675.5 0.3 β− 7307 20 63 935810 21
36 28 Ni -67099.3 0.6 8777.467 0.010 β− -1675.03 0.20 63 927966.0 0.7
35 29 Cu -65424.2 0.6 8739.070 0.009 β− 579.4 0.7 63 929764.2 0.6
34 30 Zn -66003.6 0.7 8735.898 0.011 * 63 929142.2 0.7
33 31 Ga -58834.3 2.0 8611.65 0.03 β+ 7169.3 2.1 63 936838.7 2.2
32 32 Ge x -54350 30 8529.4 0.5 β+ 4480 30 63 941650 30
31 33 As -p -39520# 360# 8285# 6# β+ 14830# 360# 63 957570# 380#

42 23 65 V x -11250# 800# 7968# 12# β− 16540# 950# 64 987920# 860#
41 24 Cr x -27800# 500# 8210# 8# β− 12880# 740# 64 970160# 540#
40 25 Mn x -40670 540 8396 8 β− 10210 590 64 956340 580
39 26 Fe x -50880 240 8541 4 β− 8290 240 64 945380 260
38 27 Co 3p2n -59170 13 8656.65 0.20 β− 5956 13 64 936478 14
37 28 Ni -65126.1 0.6 8736.246 0.010 β− 2137.6 0.7 64 930084.3 0.7
36 29 Cu -67263.7 0.7 8757.096 0.010 * 64 927789.5 0.7
35 30 Zn -65911.6 0.7 8724.259 0.011 β+ 1352.1 0.3 64 929241.0 0.7
34 31 Ga -62657.2 0.8 8662.154 0.013 β+ 3254.4 0.7 64 932734.8 0.9
33 32 Ge εp -56410 100 8554.1 1.5 β+ 6240 100 64 939440 110
32 33 As -p -46980# 300# 8397# 5# β+ 9430# 320# 64 949560# 320#
31 34 Se x -32920# 600# 8169# 9# β+ 14060# 670# 64 964660# 640#
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42 24 66 Cr x -24800# 600# 8163# 9# β− 11460# 720# 65 973380# 640#
41 25 Mn x -36250# 400# 8324# 6# β− 13320# 500# 65 961080# 430#
40 26 Fe x -49570 300 8514 5 β− 6540 390 65 946780 320
39 27 Co x -56110 250 8601 4 β− 9890 250 65 939760 270
38 28 Ni x -66006.3 1.4 8739.508 0.021 β− 252.0 1.6 65 929139.3 1.5
37 29 Cu -66258.3 0.7 8731.472 0.010 β− 2641.2 1.0 65 928868.8 0.7
36 30 Zn -68899.4 0.9 8759.636 0.014 * 65 926033.4 1.0
35 31 Ga − -63724 3 8669.37 0.05 β+ 5175 3 65 931589 3
34 32 Ge − -61620 30 8625.7 0.5 β+ 2100 30 65 933840 30
33 33 As x -51500 680 8460 10 β+ 10120 680 65 944710 730
32 34 Se x -41720# 300# 8300# 5# β+ 9780# 740# 65 955210# 320#

43 24 67 Cr x -19050# 700# 8075# 10# β− 14350# 860# 66 979550# 750#
42 25 Mn x -33400# 500# 8278# 8# β− 12290# 650# 66 964140# 540#
41 26 Fe x -45690 420 8450 6 β− 9370 520 66 950950 450
40 27 Co x -55060 320 8578 5 β− 8680 320 66 940890 340
39 28 Ni x -63742.7 2.9 8695.75 0.04 β− 3576 3 66 931569 3
38 29 Cu x -67318.8 1.2 8737.447 0.018 β− 561.7 1.5 66 927730.3 1.3
37 30 Zn -67880.4 0.9 8734.154 0.014 * 66 927127.3 1.0
36 31 Ga -66879.7 1.3 8707.540 0.019 β+ 1000.8 1.2 66 928201.7 1.4
35 32 Ge -n2p -62658 5 8632.85 0.07 β+ 4222 5 66 932734 5
34 33 As − -56650 100 8531.5 1.5 β+ 6010 100 66 939190 110
33 34 Se x -46490# 200# 8368# 3# β+ 10160# 220# 66 950090# 210#
32 35 Br x -32800# 500# 8152# 8# β+ 13690# 540# 66 964790# 540#

43 25 68 Mn x -28600# 600# 8204# 9# β− 14530# 920# 67 969300# 640#
42 26 Fe x -43130 700 8406 10 β− 8220 770 67 953700 750
41 27 Co x -51350 320 8516 5 β− 12110 320 67 944870 340
40 28 Ni x -63463.8 3.0 8682.47 0.04 β− 2103 3 67 931869 3
39 29 Cu x -65567.0 1.6 8701.890 0.023 β− 4440.2 1.8 67 929610.9 1.7
38 30 Zn -70007.2 1.0 8755.682 0.014 * 67 924844.2 1.0
37 31 Ga − -67086.1 1.5 8701.220 0.023 β+ 2921.1 1.2 67 927980.1 1.6
36 32 Ge -66980 6 8688.15 0.09 β+ 106 6 67 928094 7
35 33 As − -58900 40 8557.8 0.6 β+ 8080 40 67 936770 50
34 34 Se x -54210 30 8477.4 0.5 β+ 4680 50 67 941800 40
33 35 Br -p -38640# 360# 8237# 5# β+ 15570# 360# 67 958520# 380#

44 25 69 Mn x -25300# 800# 8155# 12# β− 13100# 950# 68 972840# 860#
43 26 Fe x -38400# 500# 8333# 7# β− 11610# 610# 68 958780# 540#
42 27 Co x -50000 340 8490 5 β− 9980 340 68 946320 360
41 28 Ni x -59979 4 8623.10 0.05 β− 5758 4 68 935610 4
40 29 Cu x -65736.2 1.4 8695.203 0.020 β− 2681.8 1.7 68 929429.3 1.5
39 30 Zn -n -68418.0 1.0 8722.731 0.014 β− 909.8 1.5 68 926550.3 1.0
38 31 Ga -69327.8 1.2 8724.578 0.017 * 68 925573.6 1.3
37 32 Ge -67100.6 1.3 8680.962 0.019 β+ 2227.2 0.5 68 927964.5 1.4
36 33 As -63090 30 8611.5 0.5 β+ 4010 30 68 932270 30
35 34 Se -56300 30 8501.8 0.5 β+ 6790 40 68 939560 40
34 35 Br -p -46480# 110# 8348# 2# β+ 9830# 110# 68 950110# 110#
33 36 Kr x -32440# 400# 8133# 6# β+ 14040# 410# 68 965180# 430#

44 26 70 Fe x -35900# 600# 8294# 9# β− 9740# 1030# 69 961460# 640#
43 27 Co x -45640 840 8422 12 β− 13510 910 69 951000 900
42 28 Ni x -59150 350 8603 5 β− 3830 350 69 936500 370
41 29 Cu x -62976.1 1.6 8646.861 0.023 β− 6588.5 2.5 69 932392.3 1.7
40 30 Zn -69564.6 2.0 8729.806 0.028 β− -654.6 1.6 69 925319.3 2.1
39 31 Ga -68910.1 1.2 8709.279 0.017 β− 1653.0 1.6 69 926022.0 1.3
38 32 Ge -70563.1 1.0 8721.717 0.015 * 69 924247.4 1.1
37 33 As − -64340 50 8621.7 0.7 β+ 6220 50 69 930920 50
36 34 Se x -62050 60 8577.7 0.9 β+ 2300 80 69 933390 70
35 35 Br − -51430# 310# 8415# 4# β+ 10620# 300# 69 944790# 330#
34 36 Kr −− -41680# 390# 8264# 5# β+ 9750# 480# 69 955260# 410#
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45 26 71 Fe x -31000# 800# 8221# 11# β− 12870# 1160# 70 966720# 860#
44 27 Co x -43870 840 8392 12 β− 11330 920 70 952900 900
43 28 Ni x -55200 370 8540 5 β− 7510 370 70 940740 400
42 29 Cu x -62711.1 1.5 8635.022 0.021 β− 4616 10 70 932676.8 1.6
41 30 Zn -n -67327 10 8689.01 0.14 β− 2813 10 70 927722 11
40 31 Ga -70140.2 1.0 8717.620 0.014 * 70 924701.3 1.1
39 32 Ge -69907.7 1.0 8703.326 0.014 β+ 232.51 0.22 70 924951.0 1.1
38 33 As − -67894 4 8663.95 0.06 β+ 2013 4 70 927112 5
37 34 Se − -63120 30 8585.6 0.4 β+ 4780 30 70 932240 30
36 35 Br x -57060 570 8489 8 β+ 6050 570 70 938740 610
35 36 Kr − -46920 650 8336 9 β+ 10140 320 70 949630 700
34 37 Rb x -32300# 500# 8119# 7# β+ 14620# 820# 70 965320# 540#

46 26 72 Fe x -28300# 800# 8182# 11# β− 11000# 1000# 71 969620# 860#
45 27 Co x -39300# 600# 8324# 8# β− 14640# 740# 71 957810# 640#
44 28 Ni x -53940 440 8516 6 β− 5840 440 71 942090 470
43 29 Cu x -59783.0 1.4 8586.525 0.019 β− 8348 6 71 935820.3 1.5
42 30 Zn + -68131 6 8691.61 0.08 β− 458 6 71 926858 7
41 31 Ga -68589.4 1.0 8687.104 0.014 β− 3996.5 1.8 71 926366.3 1.1
40 32 Ge -72585.9 1.6 8731.745 0.023 * 71 922075.8 1.8
39 33 As − -68230 4 8660.38 0.06 β+ 4356 4 71 926752 5
38 34 Se -67894 12 8644.85 0.17 β+ 335 13 71 927112 13
37 35 Br -59020 60 8510.7 0.8 β+ 8880 60 71 936640 60
36 36 Kr -53941 8 8429.32 0.11 β+ 5070 60 71 942092 9
35 37 Rb x -38120# 500# 8199# 7# β+ 15820# 500# 71 959080# 540#

46 27 73 Co x -37040# 700# 8289# 10# β− 12830# 760# 72 960240# 750#
45 28 Ni x -49860# 300# 8454# 4# β− 9120# 300# 72 946470# 320#
44 29 Cu x -58987 4 8568.56 0.05 β− 6420 40 72 936675 4
43 30 Zn +n2p -65410 40 8645.8 0.5 β− 4290 40 72 929780 40
42 31 Ga x -69699.3 1.7 8693.873 0.023 β− 1598.2 2.3 72 925174.7 1.8
41 32 Ge -71297.5 1.6 8705.049 0.022 * 72 923458.9 1.8
40 33 As -70957 4 8689.66 0.05 β+ 341 4 72 923825 4
39 34 Se -68218 11 8641.42 0.15 β+ 2739 10 72 926765 11
38 35 Br -63630 50 8567.8 0.7 β+ 4590 50 72 931690 50
37 36 Kr x -56552 7 8460.18 0.09 β+ 7080 50 72 939289 7
36 37 Rb -p -46050# 150# 8306# 2# β+ 10500# 150# 72 950560# 160#
35 38 Sr x -31700# 600# 8098# 8# β+ 14350# 620# 72 965970# 640#

47 27 74 Co x -32250# 800# 8222# 11# β− 16120# 900# 73 965380# 860#
46 28 Ni x -48370# 400# 8429# 5# β− 7630# 400# 73 948070# 430#
45 29 Cu x -56006 6 8521.56 0.08 β− 9700 50 73 939875 7
44 30 Zn +pp -65710 50 8642.1 0.6 β− 2340 50 73 929460 50
43 31 Ga x -68050 4 8663.17 0.05 β− 5373 4 73 926946 4
42 32 Ge -73422.4 1.6 8725.200 0.022 β− -2562.5 1.7 73 921177.8 1.8
41 33 As -70860.0 2.3 8680.00 0.03 β− 1352.8 1.8 73 923928.7 2.5
40 34 Se -72212.7 1.7 8687.708 0.023 * 73 922476.4 1.8
39 35 Br − -65306 15 8583.80 0.20 β+ 6907 15 73 929891 16
38 36 Kr -62331.5 2.0 8533.034 0.028 β+ 2975 15 73 933084.4 2.2
37 37 Rb -51917 4 8381.73 0.05 β+ 10414 4 73 944265 4
36 38 Sr x -40700# 500# 8220# 7# β+ 11220# 500# 73 956310# 540#

48 27 75 Co x -29500# 800# 8183# 11# β− 14400# 900# 74 968330# 860#
47 28 Ni x -43900# 400# 8365# 5# β− 10220# 1060# 74 952870# 430#
46 29 Cu x -54120 980 8490 13 β− 8350 980 74 941900 1050
45 30 Zn + -62470 70 8591.3 0.9 β− 6000 70 74 932940 80
44 31 Ga x -68464.6 2.4 8660.81 0.03 β− 3391.8 2.9 74 926500.2 2.6
43 32 Ge -n -71856.4 1.6 8695.602 0.022 β− 1176.0 1.0 74 922858.9 1.8
42 33 As -73032.4 1.8 8700.850 0.024 * 74 921596.5 2.0
41 34 Se -72169.0 1.7 8678.907 0.022 β+ 863.4 0.8 74 922523.4 1.8
40 35 Br − -69139 14 8628.08 0.19 β+ 3030 14 74 925776 15
39 36 Kr x -64324 8 8553.44 0.11 β+ 4815 16 74 930946 9
38 37 Rb x -57222 7 8448.32 0.10 β+ 7102 11 74 938570 8
37 38 Sr − -46620 220 8296.6 2.9 β+ 10600 220 74 949950 240
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48 28 76 Ni x -41610# 900# 8331# 12# β− 9370# 900# 75 955330# 970#
47 29 Cu x -50976 7 8443.53 0.09 β− 11160 80 75 945275 7
46 30 Zn + -62140 80 8580.1 1.1 β− 4160 80 75 933290 90
45 31 Ga x -66296.6 2.0 8624.526 0.026 β− 6916.4 2.6 75 928827.6 2.1
44 32 Ge -73213.0 1.7 8705.238 0.022 β− -923.5 0.8 75 921402.6 1.8
43 33 As -72289.5 1.8 8682.792 0.024 β− 2962.5 0.8 75 922394.0 2.0
42 34 Se -75252.1 1.7 8711.478 0.022 * 75 919213.6 1.8
41 35 Br − -70289 9 8635.88 0.12 β+ 4963 9 75 924541 10
40 36 Kr -69014 4 8608.81 0.05 β+ 1275 10 75 925910 4
39 37 Rb x -60479.8 1.9 8486.225 0.025 β+ 8534 4 75 935072.2 2.0
38 38 Sr x -54240 40 8393.9 0.5 β+ 6240 40 75 941770 40
37 39 Y x -38700# 500# 8179# 7# β+ 15540# 500# 75 958450# 540#

49 28 77 Ni x -36750# 500# 8264# 7# β− 11830# 640# 76 960550# 540#
48 29 Cu x -48580# 400# 8408# 5# β− 10150# 420# 76 947850# 430#
47 30 Zn + -58720 120 8529.1 1.6 β− 7270 120 76 936960 130
46 31 Ga x -65992.3 2.4 8613.39 0.03 β− 5221.7 3.0 76 929154.3 2.6
45 32 Ge -n -71214.0 1.7 8671.044 0.022 β− 2702.5 1.8 76 923548.6 1.8
44 33 As -73916.6 2.3 8695.981 0.030 β− 683.0 1.8 76 920647.3 2.5
43 34 Se -74599.6 1.7 8694.691 0.021 * 76 919914.0 1.8
42 35 Br − -73235 3 8666.81 0.04 β+ 1364.7 2.8 76 921379 3
41 36 Kr x -70169.4 2.0 8616.836 0.025 β+ 3065 4 76 924670.0 2.1
40 37 Rb x -64825 7 8537.26 0.10 β+ 5345 8 76 930408 8
39 38 Sr x -57804 9 8435.93 0.12 β+ 7020 12 76 937945 10
38 39 Y -p -46910# 60# 8284# 1# β+ 10900# 60# 76 949650# 70#

50 28 78 Ni x -34300# 1100# 8230# 14# β− 10450# 1170# 77 963180# 1180#
49 29 Cu x -44750# 400# 8354# 5# β− 12590# 410# 77 951960# 430#
48 30 Zn + -57340 90 8505.6 1.2 β− 6360 90 77 938440 100
47 31 Ga x -63706.6 2.4 8577.14 0.03 β− 8156 5 77 931608.2 2.6
46 32 Ge -nn -71862 4 8671.66 0.05 β− 955 10 77 922853 4
45 33 As +pn -72817 10 8673.88 0.13 β− 4209 10 77 921827 11
44 34 Se -77026.1 1.7 8717.808 0.021 β− -3574 4 77 917309.1 1.8
43 35 Br − -73452 4 8661.96 0.05 β− 727 4 77 921146 4
42 36 Kr -74179.7 1.1 8661.256 0.014 * 77 920364.8 1.2
41 37 Rb x -66936 7 8558.36 0.10 β+ 7243 8 77 928141 8
40 38 Sr x -63174 7 8500.10 0.10 β+ 3762 11 77 932180 8
39 39 Y x -52530# 400# 8354# 5# β+ 10650# 400# 77 943610# 430#
38 40 Zr x -41700# 500# 8205# 6# β+ 10820# 640# 77 955230# 540#

50 29 79 Cu x -42330# 500# 8320# 6# β− 11090# 570# 78 954560# 540#
49 30 Zn + -53420# 260# 8450# 3# β− 9090# 240# 78 942650# 280#
48 31 Ga + -62510 100 8555.6 1.2 β− 6980 40 78 932890 110
47 32 Ge + -69490 90 8634.0 1.1 β− 4150 90 78 925400 100
46 33 As +p -73637 6 8676.62 0.07 β− 2281 5 78 920948 6
45 34 Se -n -75917.6 1.7 8695.593 0.021 β− 150.9 1.7 78 918499.1 1.8
44 35 Br +n -76068.5 2.0 8687.600 0.026 * 78 918337.1 2.2
43 36 Kr − -74443 4 8657.12 0.05 β+ 1626 3 78 920082 4
42 37 Rb -70803 6 8601.15 0.08 β+ 3639 7 78 923989 6
41 38 Sr x -65477 8 8523.82 0.11 β+ 5327 10 78 929708 9
40 39 Y − -58360 450 8424 6 β+ 7120 450 78 937350 480
39 40 Zr x -47360# 400# 8275# 5# β+ 11000# 600# 78 949160# 430#
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51 29 80 Cu x -36450# 600# 8243# 7# β− 15400# 620# 79 960870# 640#
50 30 Zn + -51840 170 8426.0 2.2 β− 7290 120 79 944340 180
49 31 Ga + -59140 120 8507.3 1.5 β− 10380 120 79 936520 130
48 32 Ge -69515 28 8627.3 0.4 β− 2644 19 79 925370 30
47 33 As -72159 23 8650.59 0.29 β− 5601 23 79 922534 25
46 34 Se -77759.9 2.0 8710.819 0.025 β− -1870.5 0.3 79 916521.3 2.1
45 35 Br − -75889.5 2.0 8677.659 0.025 β− 2003.0 2.4 79 918529.3 2.2
44 36 Kr -77892.5 1.5 8692.917 0.018 * 79 916379.0 1.6
43 37 Rb -72173 7 8611.64 0.09 β+ 5720 7 79 922519 7
42 38 Sr x -70308 7 8578.56 0.08 β+ 1865 10 79 924521 7
41 39 Y x -61220 180 8455.1 2.2 β+ 9090 180 79 934280 190
40 40 Zr x -55520 1490 8374 19 β+ 5700 1500 79 940400 1600

51 30 81 Zn x -46130# 300# 8351# 4# β− 11860# 360# 80 950480# 320#
50 31 Ga + -57980 190 8487.7 2.4 β− 8320 150 80 937750 210
49 32 Ge + -66300 120 8580.8 1.5 β− 6230 120 80 928820 130
48 33 As +p -72533 6 8648.06 0.07 β− 3856 5 80 922132 6
47 34 Se -n -76389.5 2.0 8686.005 0.025 β− 1585.3 2.2 80 917992.5 2.2
46 35 Br -77974.8 2.0 8695.918 0.024 * 80 916290.6 2.1
45 36 Kr -77694.0 2.0 8682.793 0.025 β+ 280.8 0.5 80 916592.0 2.1
44 37 Rb -75455 6 8645.49 0.07 β+ 2239 6 80 918996 6
43 38 Sr x -71528 6 8587.35 0.08 β+ 3927 9 80 923212 7
42 39 Y − -66020 60 8509.7 0.8 β+ 5510 60 80 929130 70
41 40 Zr εp -58490 170 8407.1 2.1 β+ 7530 180 80 937210 180
40 41 Nb -p -47480# 1500# 8261# 18# β+ 11010# 1510# 80 949030# 1610#

52 30 82 Zn x -42460# 500# 8303# 6# β− 10650# 590# 81 954420# 540#
51 31 Ga x -53100# 300# 8423# 4# β− 12520# 390# 81 942990# 320#
50 32 Ge + -65620 240 8566.3 3.0 β− 4700 140 81 929550 260
49 33 As + -70320 200 8614.1 2.4 β− 7270 200 81 924500 210
48 34 Se -77594.0 2.0 8693.198 0.025 β− -97.5 2.1 81 916699.4 2.2
47 35 Br -77496.5 1.9 8682.468 0.024 β− 3093.0 1.0 81 916804.1 2.1
46 36 Kr -80589.5 1.8 8710.647 0.022 * 81 913483.6 1.9
45 37 Rb -76188.2 2.8 8647.43 0.03 β+ 4401 3 81 918208.6 3.0
44 38 Sr -76008 6 8635.70 0.07 β+ 180 6 81 918402 6
43 39 Y − -68190 100 8530.8 1.3 β+ 7820 100 81 926790 110
42 40 Zr − -64190# 230# 8473# 3# β+ 4000# 200# 81 931090# 240#
41 41 Nb x -52970# 300# 8326# 4# β+ 11220# 370# 81 943130# 320#

53 30 83 Zn x -36300# 500# 8226# 6# β− 13090# 590# 82 961030# 540#
52 31 Ga x -49390# 300# 8374# 4# β− 11510# 360# 82 946980# 320#
51 32 Ge x -60900# 200# 8503# 2# β− 8980# 290# 82 934620# 210#
50 33 As + -69880 220 8602.2 2.7 β− 5460 220 82 924980 240
49 34 Se -n -75341 4 8658.56 0.04 β− 3668 5 82 919118 4
48 35 Br -79009 4 8693.33 0.05 β− 973 4 82 915180 5
47 36 Kr -79981.7 2.8 8695.62 0.03 * 82 914136 3
46 37 Rb -79075 6 8675.27 0.07 β+ 907 7 82 915110 6
45 38 Sr − -76795 10 8638.38 0.12 β+ 2279 8 82 917557 11
44 39 Y − -72330 40 8575.1 0.5 β+ 4470 40 82 922350 50
43 40 Zr − -66460 100 8495.0 1.2 β+ 5870 90 82 928650 100
42 41 Nb − -58960 310 8395 4 β+ 7500 300 82 936710 340
41 42 Mo x -47750# 500# 8251# 6# β+ 11210# 590# 82 948740# 540#
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53 31 84 Ga x -44110# 400# 8308# 5# β− 14140# 500# 83 952650# 430#
52 32 Ge x -58250# 300# 8467# 4# β− 7840# 420# 83 937470# 320#
51 33 As + -66080# 300# 8551# 4# β− 9870# 300# 83 929060# 320#
50 34 Se -75952 15 8658.84 0.17 β− 1848 20 83 918462 16
49 35 Br -77799 15 8671.52 0.17 β− 4632 14 83 916479 16
48 36 Kr -82431.0 2.8 8717.35 0.03 β− -2681.0 2.3 83 911507 3
47 37 Rb -79750.0 2.8 8676.12 0.03 β− 894 3 83 914385 3
46 38 Sr -80644 3 8677.44 0.04 * 83 913425 3
45 39 Y − -74160 90 8590.9 1.1 β+ 6490 90 83 920390 100
44 40 Zr x -71490# 200# 8550# 2# β+ 2670# 220# 83 923250# 210#
43 41 Nb x -61880# 300# 8426# 4# β+ 9610# 360# 83 933570# 320#
42 42 Mo x -55810# 400# 8344# 5# β+ 6070# 500# 83 940090# 430#

54 31 85 Ga x -40050# 500# 8257# 6# β− 13010# 640# 84 957000# 540#
53 32 Ge x -53070# 400# 8401# 5# β− 10260# 450# 84 943030# 430#
52 33 As x -63320# 200# 8513# 2# β− 9110# 200# 84 932020# 210#
51 34 Se + -72428 30 8610.5 0.4 β− 6182 23 84 922250 30
50 35 Br + -78610 19 8674.00 0.22 β− 2870 19 84 915608 21
49 36 Kr -81480.3 1.9 8698.562 0.023 β− 687.1 1.9 84 912527.3 2.1
48 37 Rb -82167.331 0.011 8697.441 0.000 * 84 911789.738 0.012
47 38 Sr -81102.6 2.8 8675.71 0.03 β+ 1064.8 2.8 84 912933 3
46 39 Y x -77842 19 8628.15 0.22 β+ 3260 19 84 916433 20
45 40 Zr − -73150 100 8563.7 1.2 β+ 4690 100 84 921470 110
44 41 Nb − -67150 220 8483.9 2.6 β+ 6000 200 84 927910 240
43 42 Mo εp -59100# 280# 8380# 3# β+ 8050# 360# 84 936550# 300#
42 43 Tc x -47670# 400# 8236# 5# β+ 11440# 490# 84 948830# 430#

55 31 86 Ga x -34350# 800# 8189# 9# β− 15490# 950# 85 963120# 860#
54 32 Ge x -49840# 500# 8360# 6# β− 9310# 590# 85 946490# 540#
53 33 As x -59150# 300# 8459# 3# β− 11390# 300# 85 936500# 320#
52 34 Se + -70541 16 8582.26 0.18 β− 5099 11 85 924272 17
51 35 Br + -75640 11 8632.45 0.13 β− 7626 11 85 918798 12
50 36 Kr x -83265.57 0.10 8712.027 0.001 β− -518.55 0.22 85 910610.73 0.11
49 37 Rb -82747.02 0.20 8696.901 0.002 β− 1776.6 1.1 85 911167.42 0.21
48 38 Sr -84523.6 1.1 8708.461 0.012 * 85 909260.2 1.2
47 39 Y − -79284 14 8638.43 0.16 β+ 5240 14 85 914886 15
46 40 Zr 4n -77800 30 8612.1 0.3 β+ 1480 30 85 916470 30
45 41 Nb − -69830 90 8510.3 1.0 β+ 7980 80 85 925040 90
44 42 Mo − -64560 440 8440 5 β+ 5270 430 85 930700 470
43 43 Tc x -53210# 300# 8299# 3# β+ 11350# 530# 85 942880# 320#

55 32 87 Ge x -44240# 500# 8292# 6# β− 11750# 590# 86 952510# 540#
54 33 As x -55980# 300# 8418# 3# β− 10600# 300# 86 939900# 320#
53 34 Se + -66580 40 8530.9 0.5 β− 7280 40 86 928520 40
52 35 Br + -73857 18 8605.51 0.20 β− 6852 18 86 920711 19
51 36 Kr -n -80709.43 0.27 8675.282 0.003 β− 3888.37 0.27 86 913354.86 0.29
50 37 Rb -84597.795 0.012 8710.983 0.000 β− 282.6 1.1 86 909180.527 0.013
49 38 Sr -84880.4 1.1 8705.239 0.012 * 86 908877.1 1.2
48 39 Y − -83018.7 1.6 8674.848 0.018 β+ 1861.7 1.1 86 910875.7 1.7
47 40 Zr +3n -79348 8 8623.67 0.10 β+ 3671 8 86 914816 9
46 41 Nb − -74180 60 8555.3 0.7 β+ 5170 60 86 920360 70
45 42 Mo − -67690 220 8471.7 2.6 β+ 6490 210 86 927330 240
44 43 Tc x -59120# 300# 8364# 3# β+ 8570# 370# 86 936530# 320#
43 44 Ru x -47340# 600# 8220# 7# β+ 11780# 670# 86 949180# 640#
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56 32 88 Ge x -40140# 700# 8243# 8# β− 11150# 860# 87 956910# 750#
55 33 As x -51290# 500# 8361# 6# β− 12590# 510# 87 944940# 540#
54 34 Se + -63880 50 8494.9 0.6 β− 6850 30 87 931420 50
53 35 Br + -70730 40 8563.9 0.4 β− 8960 40 87 924070 40
52 36 Kr -nn -79692 13 8656.86 0.15 β− 2917 13 87 914447 14
51 37 Rb -n -82609.00 0.16 8681.114 0.002 β− 5312.7 1.1 87 911315.59 0.17
50 38 Sr -87921.7 1.1 8732.596 0.012 * 87 905612.1 1.2
49 39 Y − -84299.1 1.9 8682.540 0.021 β+ 3622.6 1.5 87 909501.1 2.0
48 40 Zr +nn -83623 10 8665.97 0.12 β+ 676 10 87 910227 11
47 41 Nb − -76070 100 8571.3 1.1 β+ 7550 100 87 918330 110
46 42 Mo 4n -72700 20 8524.06 0.23 β+ 3370 100 87 921953 22
45 43 Tc − -62710# 200# 8402# 2# β+ 9990# 200# 87 932680# 220#
44 44 Ru x -55650# 400# 8313# 5# β+ 7060# 450# 87 940260# 430#

57 32 89 Ge x -33690# 900# 8169# 10# β− 13450# 1030# 88 963830# 970#
56 33 As x -47140# 500# 8311# 6# β− 12050# 590# 88 949390# 540#
55 34 Se x -59200# 300# 8438# 3# β− 9380# 300# 88 936450# 320#
54 35 Br + -68570 60 8534.1 0.7 β− 8150 30 88 926390 60
53 36 Kr + -76730 50 8617.0 0.6 β− 4990 50 88 917630 60
52 37 Rb -81713 5 8664.19 0.06 β− 4497 5 88 912278 6
51 38 Sr -86209.1 1.1 8705.924 0.012 β− 1492.6 2.6 88 907450.7 1.2
50 39 Y -87701.7 2.6 8713.904 0.029 * 88 905848.3 2.7
49 40 Zr -84869 4 8673.28 0.04 β+ 2832.9 2.8 88 908890 4
48 41 Nb x -80650 27 8617.1 0.3 β+ 4218 27 88 913418 29
47 42 Mo +3n -75004 15 8544.86 0.17 β+ 5650 30 88 919480 17
46 43 Tc − -67840# 200# 8456# 2# β+ 7160# 200# 88 927170# 220#
45 44 Ru x -59510# 500# 8353# 6# β+ 8330# 540# 88 936110# 540#
44 45 Rh -p -47660# 450# 8211# 5# β+ 11860# 670# 88 948840# 480#

57 33 90 As x -41450# 800# 8245# 9# β− 14480# 900# 89 955500# 860#
56 34 Se x -55930# 400# 8397# 4# β− 8690# 410# 89 939960# 430#
55 35 Br + -64620 80 8485.1 0.9 β− 10350 80 89 930630 80
54 36 Kr + -74970 19 8591.38 0.21 β− 4392 17 89 919517 20
53 37 Rb -79362 7 8631.48 0.07 β− 6580 7 89 914802 7
52 38 Sr -85941.6 2.9 8695.90 0.03 β− 545.9 1.4 89 907738 3
51 39 Y -86487.5 2.6 8693.272 0.028 β− 2279.8 1.7 89 907151.9 2.7
50 40 Zr -88767.3 2.4 8709.910 0.026 * 89 904704.4 2.5
49 41 Nb − -82656 5 8633.32 0.05 β+ 6111 4 89 911265 5
48 42 Mo − -80167 6 8596.97 0.07 β+ 2489 4 89 913937 7
47 43 Tc − -71210 240 8488.7 2.7 β+ 8960 240 89 923560 260
46 44 Ru x -65310# 300# 8414# 3# β+ 5900# 380# 89 929890# 320#
45 45 Rh x -53220# 500# 8271# 6# β+ 12090# 590# 89 942870# 540#

58 33 91 As x -36860# 900# 8193# 10# β− 13480# 1030# 90 960430# 970#
57 34 Se x -50340# 500# 8332# 6# β− 11170# 510# 90 945960# 540#
56 35 Br + -61510 70 8446.3 0.8 β− 9800 40 90 933970 80
55 36 Kr + -71310 60 8545.4 0.6 β− 6440 60 90 923450 60
54 37 Rb -77745 8 8607.56 0.09 β− 5900 9 90 916537 9
53 38 Sr -83645 5 8663.80 0.05 β− 2700 4 90 910203 5
52 39 Y -86345.0 2.9 8684.87 0.03 β− 1545.4 1.8 90 907305 3
51 40 Zr -87890.4 2.3 8693.257 0.026 * 90 905645.8 2.5
50 41 Nb − -86632 4 8670.84 0.04 β+ 1258.0 3.0 90 906996 4
49 42 Mo +n -82204 11 8613.58 0.12 β+ 4428 12 90 911750 12
48 43 Tc − -75980 200 8536.6 2.2 β+ 6220 200 90 918430 220
47 44 Ru IT -68660# 580# 8448# 6# β+ 7330# 620# 90 926290# 630#
46 45 Rh x -59100# 400# 8334# 4# β+ 9560# 710# 90 936550# 430#
45 46 Pd − -47400# 570# 8197# 6# β+ 11700# 400# 90 949110# 610#
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59 33 92 As x -30930# 900# 8127# 10# β− 15720# 1080# 91 966800# 970#
58 34 Se x -46650# 600# 8289# 6# β− 9930# 600# 91 949920# 640#
57 35 Br + -56580 50 8388.7 0.5 β− 12200 50 91 939260 50
56 36 Kr + -68785 12 8512.85 0.13 β− 5987 10 91 926156 13
55 37 Rb -74772 6 8569.42 0.07 β− 8096 6 91 919729 7
54 38 Sr -82868 3 8648.91 0.04 β− 1946 9 91 911038 4
53 39 Y -84813 9 8661.55 0.10 β− 3641 9 91 908949 10
52 40 Zr -88453.9 2.3 8692.622 0.025 β− -2005.5 1.8 91 905040.8 2.5
51 41 Nb -86448.3 2.8 8662.32 0.03 β− 357 4 91 907194 3
50 42 Mo -86805 4 8657.69 0.04 * 91 906811 4
49 43 Tc − -78935 26 8563.64 0.28 β+ 7870 26 91 915260 28
48 44 Ru x -74410# 300# 8506# 3# β+ 4530# 300# 91 920120# 320#
47 45 Rh x -63360# 400# 8377# 4# β+ 11050# 500# 91 931980# 430#
46 46 Pd x -55500# 500# 8283# 5# β+ 7860# 640# 91 940420# 540#

59 34 93 Se x -40720# 800# 8223# 9# β− 12330# 860# 92 956290# 860#
58 35 Br x -53050# 300# 8347# 3# β− 10970# 310# 92 943050# 320#
57 36 Kr + -64020 100 8456.8 1.1 β− 8600 100 92 931270 110
56 37 Rb -72618 8 8540.89 0.08 β− 7467 9 92 922042 8
55 38 Sr -80085 8 8612.77 0.08 β− 4139 12 92 914026 8
54 39 Y -84223 11 8648.86 0.11 β− 2894 10 92 909583 11
53 40 Zr -87117.0 2.3 8671.566 0.025 β− 91.2 1.6 92 906476.0 2.5
52 41 Nb -87208.3 2.4 8664.135 0.026 * 92 906378.1 2.6
51 42 Mo -86803 4 8651.37 0.04 β+ 405 4 92 906813 4
50 43 Tc -p -83603 4 8608.54 0.04 β+ 3201.0 1.0 92 910249 4
49 44 Ru − -77270 90 8532.0 0.9 β+ 6340 90 92 917050 90
48 45 Rh x -69170# 400# 8437# 4# β+ 8090# 410# 92 925740# 430#
47 46 Pd x -59700# 400# 8326# 4# β+ 9470# 570# 92 935910# 430#
46 47 Ag x -46780# 600# 8179# 6# β+ 12920# 720# 92 949780# 640#

60 34 94 Se x -36800# 800# 8180# 9# β− 11000# 900# 93 960490# 860#
59 35 Br x -47800# 400# 8289# 4# β− 13340# 500# 93 948680# 430#
58 36 Kr + -61140# 300# 8422# 3# β− 7410# 300# 93 934360# 320#
57 37 Rb -68553 8 8492.66 0.09 β− 10287 10 93 926405 9
56 38 Sr -78840 7 8593.78 0.08 β− 3508 8 93 915361 8
55 39 Y -82348 7 8622.77 0.08 β− 4918 7 93 911595 8
54 40 Zr -87266.8 2.4 8666.774 0.026 β− -902.3 2.2 93 906315.2 2.6
53 41 Nb -86364.5 2.4 8648.852 0.026 β− 2045.2 2.0 93 907283.9 2.6
52 42 Mo -88409.7 1.9 8662.287 0.020 * 93 905088.3 2.1
51 43 Tc − -84154 4 8608.69 0.05 β+ 4256 4 93 909657 5
50 44 Ru +nn -82568 13 8583.49 0.14 β+ 1586 13 93 911360 14
49 45 Rh IT -72940# 450# 8473# 5# β+ 9630# 450# 93 921700# 480#
48 46 Pd x -66350# 400# 8394# 4# β+ 6590# 600# 93 928770# 430#
47 47 Ag x -53300# 500# 8247# 5# β+ 13050# 640# 93 942780# 540#

60 35 95 Br x -43900# 500# 8245# 5# β− 12140# 640# 94 952870# 540#
59 36 Kr x -56040# 400# 8365# 4# β− 9820# 400# 94 939840# 430#
58 37 Rb -65854 21 8459.81 0.22 β− 9263 21 94 929303 23
57 38 Sr -75117 7 8549.08 0.08 β− 6090 8 94 919359 8
56 39 Y -81207 7 8604.95 0.08 β− 4451 7 94 912821 8
55 40 Zr -85657.8 2.4 8643.569 0.025 β− 1124.1 1.8 94 908042.6 2.6
54 41 Nb -86781.9 2.0 8647.166 0.021 β− 925.6 0.5 94 906835.8 2.1
53 42 Mo -87707.5 1.9 8648.674 0.020 * 94 905842.1 2.1
52 43 Tc -86017 5 8622.64 0.06 β+ 1691 5 94 907657 6
51 44 Ru -83450 12 8587.39 0.12 β+ 2567 13 94 910413 13
50 45 Rh − -78340 150 8525.4 1.6 β+ 5110 150 94 915900 160
49 46 Pd x -70150# 400# 8431# 4# β+ 8190# 430# 94 924690# 430#
48 47 Ag x -60100# 400# 8317# 4# β+ 10050# 570# 94 935480# 430#
47 48 Cd x -46700# 600# 8168# 6# β+ 13400# 720# 94 949870# 640#
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61 35 96 Br x -38630# 700# 8188# 7# β− 14400# 860# 95 958530# 750#
60 36 Kr x -53030# 500# 8330# 5# β− 8200# 500# 95 943070# 540#
59 37 Rb -61225 29 8407.5 0.3 β− 11714 29 95 934270 30
58 38 Sr -72939 27 8521.42 0.29 β− 5408 18 95 921697 29
57 39 Y -78347 23 8569.60 0.24 β− 7096 23 95 915891 25
56 40 Zr -85442.8 2.8 8635.368 0.029 β− 161 4 95 908273.4 3.0
55 41 Nb + -85604 4 8628.90 0.04 β− 3187 3 95 908101 4
54 42 Mo -88790.5 1.9 8653.941 0.020 β− -2973 5 95 904679.5 2.1
53 43 Tc − -85817 5 8614.82 0.06 β− 255 10 95 907871 6
52 44 Ru -86072 8 8609.33 0.08 * 95 907598 8
51 45 Rh − -79679 13 8534.59 0.13 β+ 6393 10 95 914461 14
50 46 Pd − -76230 150 8490.5 1.6 β+ 3450 150 95 918160 160
49 47 Ag x -64570# 400# 8361# 4# β+ 11660# 430# 95 930680# 430#
48 48 Cd x -56100# 500# 8265# 5# β+ 8470# 640# 95 939770# 540#

62 35 97 Br x -34650# 800# 8146# 8# β− 13260# 950# 96 962800# 860#
61 36 Kr x -47920# 500# 8275# 5# β− 10440# 500# 96 948560# 540#
60 37 Rb -58360 30 8374.5 0.3 β− 10432 28 96 937350 30
59 38 Sr -68788 19 8473.99 0.20 β− 7470 16 96 926153 21
58 39 Y -76258 12 8542.93 0.12 β− 6689 11 96 918134 13
57 40 Zr -82946.6 2.8 8603.820 0.029 β− 2659.0 1.8 96 910953.1 3.0
56 41 Nb -85605.6 2.6 8623.167 0.026 β− 1934.8 1.8 96 908098.6 2.7
55 42 Mo -87540.4 1.9 8635.048 0.020 * 96 906021.5 2.1
54 43 Tc -87220 5 8623.68 0.05 β+ 320 4 96 906365 5
53 44 Ru -n -86112 8 8604.19 0.09 β+ 1108 9 96 907555 9
52 45 Rh − -82590 40 8559.8 0.4 β+ 3520 40 96 911340 40
51 46 Pd − -77800 300 8502 3 β+ 4790 300 96 916480 320
50 47 Ag − -70820 320 8422 3 β+ 6980 110 96 923970 350
49 48 Cd x -60600# 400# 8309# 4# β+ 10220# 510# 96 934940# 430#
48 49 In x -47000# 600# 8161# 6# β+ 13600# 720# 96 949540# 640#

62 36 98 Kr x -44800# 600# 8241# 6# β− 9430# 600# 97 951910# 640#
61 37 Rb -54220 50 8329.2 0.5 β− 12420 50 97 941790 50
60 38 Sr -66646 26 8448.02 0.27 β− 5822 10 97 928453 28
59 39 Y -72467 25 8499.44 0.25 β− 8820 15 97 922203 26
58 40 Zr -81287 20 8581.45 0.20 β− 2242 20 97 912735 21
57 41 Nb -pn -83529 6 8596.34 0.06 β− 4583 5 97 910328 6
56 42 Mo -88111.7 1.9 8635.125 0.020 β− -1684 3 97 905408.2 2.1
55 43 Tc -86428 4 8609.96 0.04 β− 1797 7 97 907216 4
54 44 Ru -88224 6 8620.31 0.06 * 97 905287 7
53 45 Rh − -83175 12 8560.80 0.12 β+ 5050 10 97 910708 13
52 46 Pd -pp -81300 21 8533.68 0.22 β+ 1875 25 97 912721 23
51 47 Ag − -73060 70 8441.6 0.7 β+ 8240 60 97 921570 70
50 48 Cd − -67630 80 8378.2 0.8 β+ 5430 40 97 927400 80
49 49 In x -53900# 200# 8230# 2# β+ 13730# 210# 97 942140# 210#

63 36 99 Kr x -39500# 600# 8186# 6# β− 11380# 610# 98 957600# 640#
62 37 Rb -50880 130 8292.9 1.3 β− 11310 110 98 945380 130
61 38 Sr -62190 80 8399.2 0.8 β− 8020 80 98 933240 90
60 39 Y -70201 24 8472.22 0.25 β− 7568 14 98 924636 26
59 40 Zr -77768 20 8540.76 0.20 β− 4558 15 98 916512 22
58 41 Nb -82327 13 8578.90 0.13 β− 3639 13 98 911618 14
57 42 Mo -85965.8 1.9 8607.754 0.019 β− 1357.3 1.0 98 907711.9 2.1
56 43 Tc -87323.1 2.0 8613.562 0.020 β− 293.8 1.4 98 906254.7 2.1
55 44 Ru -87617.0 2.0 8608.627 0.020 * 98 905939.3 2.2
54 45 Rh -85574 7 8580.09 0.07 β+ 2043 7 98 908132 8
53 46 Pd -82188 15 8537.98 0.15 β+ 3387 15 98 911768 16
52 47 Ag − -76760 150 8475.2 1.5 β+ 5430 150 98 917600 160
51 48 Cd x -69850# 210# 8398# 2# β+ 6910# 250# 98 925010# 220#
50 49 In x -61270# 400# 8303# 4# β+ 8580# 450# 98 934220# 430#
49 50 Sn x -47200# 600# 8153# 6# β+ 14080# 720# 98 949330# 640#
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64 36 100 Kr x -36200# 500# 8152# 5# β− 10500# 590# 99 961140# 540#
63 37 Rb x -46700# 300# 8249# 3# β− 13520# 320# 99 949870# 320#
62 38 Sr + -60220 130 8376.2 1.3 β− 7080 100 99 935350 140
61 39 Y + -67290 80 8439.1 0.8 β− 9310 70 99 927760 80
60 40 Zr + -76600 40 8524.4 0.4 β− 3335 25 99 917760 40
59 41 Nb + -79939 26 8549.95 0.26 β− 6245 25 99 914182 28
58 42 Mo -86184 6 8604.57 0.06 β− -168 6 99 907477 6
57 43 Tc -n -86016.2 2.2 8595.070 0.022 β− 3202.8 1.7 99 907657.8 2.4
56 44 Ru -89219.0 2.0 8619.274 0.020 * 99 904219.5 2.2
55 45 Rh -85584 18 8575.10 0.18 β+ 3635 18 99 908122 20
54 46 Pd -85226 11 8563.70 0.11 β+ 358 21 99 908506 12
53 47 Ag -78150 80 8485.1 0.8 β+ 7080 80 99 916100 80
52 48 Cd -74250 100 8438.3 1.0 β+ 3900 70 99 920290 100
51 49 In − -64170 250 8329.7 2.5 β+ 10080 230 99 931110 270
50 50 Sn − -56780 710 8248 7 β+ 7390 660 99 939040 760

64 37 101 Rb + -43600 170 8216.4 1.6 β− 11810 110 100 953200 180
63 38 Sr + -55410 120 8325.6 1.2 β− 9510 80 100 940520 130
62 39 Y + -64910 100 8411.9 0.9 β− 8540 90 100 930310 100
61 40 Zr + -73460 30 8488.8 0.3 β− 5485 25 100 921140 30
60 41 Nb + -78942 19 8535.34 0.19 β− 4569 18 100 915252 20
59 42 Mo -n -83511 6 8572.83 0.06 β− 2825 25 100 910347 6
58 43 Tc + -86336 24 8593.05 0.24 β− 1614 24 100 907315 26
57 44 Ru -87949.7 2.0 8601.282 0.020 * 100 905582.1 2.2
56 45 Rh +nn -87408 17 8588.17 0.17 β+ 542 17 100 906164 18
55 46 Pd − -85428 18 8560.82 0.18 β+ 1980 4 100 908289 19
54 47 Ag − -81220 100 8511.5 1.0 β+ 4200 100 100 912800 110
53 48 Cd − -75750 150 8449.5 1.5 β+ 5480 110 100 918680 160
52 49 In x -68610# 300# 8371# 3# β+ 7130# 330# 100 926340# 320#
51 50 Sn x -59560# 300# 8274# 3# β+ 9050# 420# 100 936060# 320#

65 37 102 Rb x -38310# 500# 8163# 5# β− 14770# 520# 101 958870# 540#
64 38 Sr + -53080 110 8300.2 1.1 β− 8810 70 101 943020 120
63 39 Y + -61890 90 8379.0 0.8 β− 9850 70 101 933560 90
62 40 Zr + -71740 50 8467.9 0.5 β− 4610 30 101 922980 50
61 41 Nb + -76350 40 8505.3 0.4 β− 7210 40 101 918040 40
60 42 Mo -nn -83557 21 8568.37 0.20 β− 1008 22 101 910297 22
59 43 Tc -84566 9 8570.58 0.09 β− 4532 9 101 909215 10
58 44 Ru -89098.0 2.0 8607.344 0.020 β− -2323 5 101 904349.3 2.2
57 45 Rh -86775 5 8576.90 0.05 β− 1150 5 101 906843 5
56 46 Pd -87925.1 3.0 8580.505 0.029 * 101 905609 3
55 47 Ag x -82265 28 8517.34 0.27 β+ 5660 28 101 911690 30
54 48 Cd − -79678 29 8484.31 0.28 β+ 2587 8 101 914460 30
53 49 In − -70710 110 8388.7 1.1 β+ 8970 110 101 924090 120
52 50 Sn − -64930 130 8324.4 1.3 β+ 5780 70 101 930300 140

65 38 103 Sr x -47550# 500# 8244# 5# β− 11380# 590# 102 948950# 540#
64 39 Y x -58940# 300# 8347# 3# β− 9440# 320# 102 936730# 320#
63 40 Zr + -68370 110 8431.3 1.1 β− 6950 90 102 926600 120
62 41 Nb + -75320 70 8491.1 0.7 β− 5530 30 102 919140 70
61 42 Mo + -80850 60 8537.2 0.6 β− 3750 60 102 913210 70
60 43 Tc +p -84597 10 8566.04 0.10 β− 2662 10 102 909181 11
59 44 Ru -87258.8 2.0 8584.283 0.020 β− 763.4 2.1 102 906323.8 2.2
58 45 Rh -88022.2 2.8 8584.100 0.027 * 102 905504 3
57 46 Pd -87479.1 2.9 8571.231 0.028 β+ 543.1 0.8 102 906087 3
56 47 Ag -84791 17 8537.54 0.16 β+ 2688 17 102 908973 18
55 48 Cd -80649 15 8489.73 0.15 β+ 4142 10 102 913419 17
54 49 In − -74599 25 8423.40 0.24 β+ 6050 20 102 919914 27
53 50 Sn x -66970# 300# 8342# 3# β+ 7630# 300# 102 928100# 320#
52 51 Sb x -56180# 300# 8229# 3# β+ 10800# 420# 102 939690# 320#
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66 38 104 Sr x -44400# 700# 8212# 7# β− 10510# 810# 103 952330# 750#
65 39 Y x -54910# 400# 8306# 4# β− 11430# 570# 103 941050# 430#
64 40 Zr x -66340# 400# 8408# 4# β− 5880# 410# 103 928780# 430#
63 41 Nb + -72220 100 8457.4 1.0 β− 8100 90 103 922460 110
62 42 Mo + -80330 50 8527.8 0.5 β− 2157 28 103 913760 60
61 43 Tc + -82490 50 8541.0 0.4 β− 5600 50 103 911450 50
60 44 Ru -88089 3 8587.33 0.03 β− -1139 4 103 905433 3
59 45 Rh -n -86949.8 2.8 8568.858 0.027 β− 2440 5 103 906656 3
58 46 Pd +n -89390 4 8584.80 0.04 * 103 904036 4
57 47 Ag − -85111 6 8536.14 0.06 β+ 4279 4 103 908629 6
56 48 Cd -83975 9 8517.68 0.09 β+ 1137 11 103 909849 10
55 49 In -76110 80 8434.5 0.8 β+ 7870 80 103 918300 90
54 50 Sn − -71590 100 8383.6 1.0 β+ 4510 60 103 923140 110
53 51 Sb +α -59180# 360# 8257# 3# β+ 12420# 380# 103 936470# 390#

67 38 105 Sr x -38580# 700# 8156# 7# β− 12770# 860# 104 958580# 750#
66 39 Y x -51350# 500# 8270# 5# β− 11010# 640# 104 944870# 540#
65 40 Zr x -62360# 400# 8367# 4# β− 8490# 410# 104 933050# 430#
64 41 Nb + -70850 100 8440.6 1.0 β− 6490 70 104 923940 110
63 42 Mo + -77340 70 8494.9 0.7 β− 4950 50 104 916970 80
62 43 Tc + -82290 60 8534.6 0.5 β− 3640 60 104 911660 60
61 44 Ru -85928 3 8561.835 0.030 β− 1918 3 104 907753 3
60 45 Rh -87846 4 8572.65 0.04 β− 567.2 2.5 104 905694 4
59 46 Pd -88413 4 8570.60 0.04 * 104 905085 4
58 47 Ag -87068 11 8550.34 0.10 β+ 1345 11 104 906529 12
57 48 Cd -84330 12 8516.82 0.11 β+ 2738 4 104 909468 12
56 49 In -79481 17 8463.18 0.17 β+ 4849 13 104 914674 19
55 50 Sn +α -73260 80 8396.5 0.8 β+ 6220 80 104 921350 90
54 51 Sb -p -63820 100 8299.1 1.0 β+ 9440 130 104 931490 110
53 52 Te x -52500# 500# 8184# 5# β+ 11320# 510# 104 943640# 540#

67 39 106 Y x -46770# 700# 8225# 7# β− 12930# 860# 105 949790# 750#
66 40 Zr x -59700# 500# 8339# 5# β− 7400# 540# 105 935910# 540#
65 41 Nb x -67100# 200# 8402# 2# β− 9160# 200# 105 927970# 210#
64 42 Mo + -76255 18 8480.72 0.17 β− 3520 12 105 918137 19
63 43 Tc + -79775 13 8506.55 0.13 β− 6547 11 105 914358 14
62 44 Ru + -86322 8 8560.93 0.07 β− 39.40 0.21 105 907329 8
61 45 Rh + -86361 8 8553.92 0.07 β− 3541 6 105 907287 8
60 46 Pd -89902 4 8579.94 0.04 β− -2965.1 2.8 105 903486 4
59 47 Ag -86937 5 8544.59 0.05 β− 195 8 105 906669 5
58 48 Cd -87132 6 8539.05 0.06 * 105 906459 6
57 49 In -80606 12 8470.10 0.12 β+ 6526 11 105 913465 13
56 50 Sn -77430 50 8432.7 0.5 β+ 3180 50 105 916880 50
55 51 Sb +α -66330# 310# 8321# 3# β+ 11100# 320# 105 928790# 340#
54 52 Te −α -58210 130 8236.7 1.2 β+ 8120# 340# 105 937500 140

68 39 107 Y x -42720# 500# 8185# 5# β− 12470# 590# 106 954140# 540#
67 40 Zr x -55190# 300# 8295# 3# β− 9730# 500# 106 940750# 320#
66 41 Nb x -64920# 400# 8378# 4# β− 8030# 430# 106 930310# 430#
65 42 Mo + -72940 160 8445.9 1.5 β− 6160 60 106 921690 170
64 43 Tc + -79100 150 8496.2 1.4 β− 4820 90 106 915080 160
63 44 Ru + -83920 120 8533.9 1.2 β− 2940 120 106 909910 130
62 45 Rh -86863 12 8554.10 0.11 β− 1504 12 106 906748 13
61 46 Pd -88368 4 8560.85 0.04 β− 34.1 2.7 106 905133 4
60 47 Ag -88402 4 8553.85 0.04 * 106 905097 5
59 48 Cd -86985 6 8533.30 0.05 β+ 1417 4 106 906618 6
58 49 In -83560 11 8493.98 0.11 β+ 3425 10 106 910295 12
57 50 Sn -78580 80 8440.1 0.8 β+ 4980 80 106 915640 90
56 51 Sb x -70650# 300# 8359# 3# β+ 7920# 310# 106 924150# 320#
55 52 Te −α -60540# 300# 8257# 3# β+ 10110# 420# 106 935010# 320#



366 G. Audi et al. / Nuclear Physics A 729 (2003) 337–676

N Z A Elt. Orig. Mass excess Binding energy Beta-decay energy Atomic mass
(keV) per nucleon (keV) (keV) µu

69 39 108 Y x -37740# 800# 8138# 7# β− 14460# 1000# 107 959480# 860#
68 40 Zr x -52200# 600# 8265# 6# β− 8500# 670# 107 943960# 640#
67 41 Nb x -60700# 300# 8336# 3# β− 10610# 360# 107 934840# 320#
66 42 Mo + -71300# 200# 8427# 2# β− 4650# 150# 107 923450# 210#
65 43 Tc + -75950 130 8463.1 1.2 β− 7720 50 107 918460 140
64 44 Ru + -83670 120 8527.3 1.1 β− 1350 50 107 910170 120
63 45 Rh + -85020 110 8532.6 1.0 β− 4500 110 107 908730 110
62 46 Pd -89524 3 8567.02 0.03 β− -1922 5 107 903892 4
61 47 Ag -n -87602 4 8541.98 0.04 β− 1650 7 107 905956 5
60 48 Cd -89252 6 8550.02 0.05 * 107 904184 6
59 49 In -84116 10 8495.21 0.09 β+ 5137 9 107 909698 10
58 50 Sn -82041 20 8468.76 0.18 β+ 2075 19 107 911925 21
57 51 Sb x -72510# 210# 8373# 2# β+ 9530# 210# 107 922160# 220#
56 52 Te −α -65720 100 8303.2 1.0 β+ 6790# 230# 107 929440 110
55 53 I -p -52650# 360# 8175# 3# β+ 13070# 370# 107 943480# 390#

69 40 109 Zr x -47280# 500# 8218# 5# β− 10820# 710# 108 949240# 540#
68 41 Nb x -58100# 500# 8310# 5# β− 9150# 590# 108 937630# 540#
67 42 Mo x -67250# 300# 8387# 3# β− 7290# 310# 108 927810# 320#
66 43 Tc + -74540 100 8446.5 0.9 β− 6310 70 108 919980 100
65 44 Ru + -80850 70 8497.3 0.6 β− 4160 70 108 913200 70
64 45 Rh +p -85011 12 8528.24 0.11 β− 2596 12 108 908737 13
63 46 Pd -87607 3 8544.88 0.03 β− 1116.1 2.0 108 905950 4
62 47 Ag -88722.7 2.9 8547.944 0.027 * 108 904752 3
61 48 Cd -88508 4 8538.80 0.04 β+ 214.2 2.9 108 904982 4
60 49 In -86489 6 8513.09 0.05 β+ 2020 6 108 907151 6
59 50 Sn +3n -82639 10 8470.60 0.09 β+ 3850 11 108 911283 11
58 51 Sb − -76259 19 8404.89 0.17 β+ 6380 16 108 918132 20
57 52 Te εp -67610 60 8318.4 0.6 β+ 8650 70 108 927420 70
56 53 I -p -57610 100 8219.5 1.0 β+ 10000 120 108 938150 110

70 40 110 Zr x -43900# 800# 8186# 7# β− 9720# 950# 109 952870# 860#
69 41 Nb x -53620# 500# 8267# 5# β− 11840# 640# 109 942440# 540#
68 42 Mo x -65460# 400# 8368# 4# β− 5510# 410# 109 929730# 430#
67 43 Tc + -70960 80 8410.6 0.7 β− 9020 60 109 923820 80
66 44 Ru -79980 50 8485.5 0.5 β− 2790 40 109 914140 60
65 45 Rh -82780 50 8503.8 0.5 β− 5570 50 109 911140 50
64 46 Pd -88349 11 8547.33 0.10 β− -889 11 109 905153 12
63 47 Ag -87460.6 2.9 8532.138 0.026 β− 2892.4 1.6 109 906107 3
62 48 Cd -90353.0 2.7 8551.320 0.024 * 109 903002.1 2.9
61 49 In − -86475 12 8508.95 0.11 β+ 3878 12 109 907165 13
60 50 Sn x -85844 14 8496.10 0.13 β+ 631 18 109 907843 15
59 51 Sb − -77540# 200# 8414# 2# β+ 8300# 200# 109 916750# 220#
58 52 Te −α -72280 50 8358.5 0.5 β+ 5270# 210# 109 922410 60
57 53 I +α -60320# 310# 8243# 3# β+ 11960# 310# 109 935240# 330#
56 54 Xe −α -51900 130 8159.1 1.2 β+ 8420# 340# 109 944280 140

70 41 111 Nb x -50630# 500# 8238# 5# β− 10470# 640# 110 945650# 540#
69 42 Mo x -61100# 400# 8326# 4# β− 8120# 420# 110 934410# 430#
68 43 Tc + -69220 110 8391.8 1.0 β− 7450 80 110 925690 120
67 44 Ru x -76670 70 8451.9 0.7 β− 5690 80 110 917700 80
66 45 Rh + -82357 30 8496.11 0.27 β− 3647 28 110 911590 30
65 46 Pd -n -86004 11 8521.91 0.10 β− 2217 11 110 907671 12
64 47 Ag + -88221 3 8534.834 0.027 β− 1036.8 1.4 110 905291 3
63 48 Cd -89257.5 2.7 8537.127 0.024 * 110 904178.1 2.9
62 49 In -88396 5 8522.31 0.04 β+ 862 5 110 905103 5
61 50 Sn +n -85945 7 8493.19 0.06 β+ 2451 7 110 907734 7
60 51 Sb x -80888 28 8440.58 0.25 β+ 5057 29 110 913160 30
59 52 Te εp -73480 70 8366.8 0.6 β+ 7400 80 110 921110 80
58 53 I −α -64950# 300# 8283# 3# β+ 8540# 310# 110 930280# 320#
57 54 Xe −α -54400# 300# 8181# 3# β+ 10550# 430# 110 941600# 330#
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71 41 112 Nb x -45800# 700# 8194# 6# β− 13030# 920# 111 950830# 750#
70 42 Mo x -58830# 600# 8303# 5# β− 7170# 610# 111 936840# 640#
69 43 Tc + -66000 120 8360.2 1.1 β− 9480 100 111 929150 130
68 44 Ru x -75480 70 8437.9 0.7 β− 4260 90 111 918970 80
67 45 Rh + -79740 50 8469.0 0.5 β− 6600 50 111 914390 60
66 46 Pd -86336 18 8520.86 0.16 β− 288 17 111 907314 19
65 47 Ag -86624 17 8516.44 0.15 β− 3956 17 111 907005 18
64 48 Cd -90580.5 2.7 8544.780 0.024 β− -2584 5 111 902757.8 2.9
63 49 In -87996 5 8514.72 0.05 β− 665 5 111 905532 6
62 50 Sn -88661 4 8513.67 0.04 * 111 904818 5
61 51 Sb x -81601 18 8443.65 0.16 β+ 7061 18 111 912398 19
60 52 Te 2p−n -77300 170 8398.3 1.5 β+ 4300 170 111 917010 180
59 53 I −α -67100# 210# 8300# 2# β+ 10210# 270# 111 927970# 230#
58 54 Xe −α -59970 100 8229.5 0.9 β+ 7130# 240# 111 935620 110
57 55 Cs -p -46290# 300# 8100# 3# β+ 13670# 320# 111 950300# 330#

72 41 113 Nb x -42200# 800# 8161# 7# β− 11940# 1000# 112 954700# 860#
71 42 Mo x -54140# 600# 8260# 5# β− 9590# 670# 112 941880# 640#
70 43 Tc x -63720# 300# 8338# 3# β− 8480# 310# 112 931590# 320#
69 44 Ru + -72200 70 8405.6 0.6 β− 6480 50 112 922490 80
68 45 Rh -78680 50 8456.1 0.4 β− 5010 40 112 915530 50
67 46 Pd -83690 40 8493.5 0.3 β− 3340 30 112 910150 40
66 47 Ag -87033 17 8516.12 0.15 β− 2017 16 112 906567 18
65 48 Cd -89049.3 2.7 8527.040 0.024 β− 320 3 112 904401.7 2.9
64 49 In -89370 3 8522.951 0.028 * 112 904058 3
63 50 Sn -88333 4 8506.85 0.04 β+ 1036.6 2.7 112 905171 4
62 51 Sb − -84420 18 8465.30 0.16 β+ 3913 17 112 909372 19
61 52 Te x -78347 28 8404.64 0.25 β+ 6070 30 112 915890 30
60 53 I −α -71130 50 8333.8 0.5 β+ 7220 60 112 923640 60
59 54 Xe −α -62090 80 8246.9 0.7 β+ 9040 100 112 933340 90
58 55 Cs -p -51700 100 8148.1 0.9 β+ 10390 130 112 944490 110

72 42 114 Mo x -51310# 700# 8233# 6# β− 8420# 920# 113 944920# 750#
71 43 Tc x -59730# 600# 8300# 5# β− 10800# 640# 113 935880# 640#
70 44 Ru + -70530# 230# 8388# 2# β− 5100# 200# 113 924280# 250#
69 45 Rh x -75630 110 8425.9 1.0 β− 7860 120 113 918810 120
68 46 Pd -83497 24 8488.06 0.21 β− 1452 18 113 910363 25
67 47 Ag -84949 25 8493.94 0.22 β− 5072 25 113 908804 27
66 48 Cd -90020.9 2.7 8531.565 0.023 β− -1449 3 113 903358.5 2.9
65 49 In -88572 3 8511.994 0.028 β− 1988.7 0.7 113 904914 3
64 50 Sn -90561 3 8522.576 0.028 * 113 902779 3
63 51 Sb x -84515 28 8462.68 0.25 β+ 6046 28 113 909270 30
62 52 Te x -81889 28 8432.78 0.25 β+ 2630 40 113 912090 30
61 53 I x -72800# 300# 8346# 3# β+ 9090# 300# 113 921850# 320#
60 54 Xe x -67086 11 8289.20 0.10 β+ 5710# 300# 113 927980 12
59 55 Cs εp -54540# 310# 8172# 3# β+ 12550# 310# 113 941450# 330#
58 56 Ba −α -45950 140 8090.0 1.2 β+ 8590# 340# 113 950680 150

73 42 115 Mo x -46310# 800# 8188# 7# β− 10810# 1060# 114 950290# 860#
72 43 Tc x -57110# 700# 8275# 6# β− 9320# 710# 114 938690# 750#
71 44 Ru + -66430 130 8349.6 1.1 β− 7780 100 114 928690 140
70 45 Rh x -74210 80 8410.5 0.7 β− 6190 100 114 920330 90
69 46 Pd + -80400 60 8457.5 0.5 β− 4580 50 114 913680 70
68 47 Ag + -84990 30 8490.6 0.3 β− 3100 30 114 908760 40
67 48 Cd -88090.5 2.7 8510.777 0.024 β− 1446 4 114 905431.0 2.9
66 49 In -89537 4 8516.55 0.04 β− 499 4 114 903878 5
65 50 Sn -90036.0 2.9 8514.088 0.026 * 114 903342 3
64 51 Sb x -87003 16 8480.91 0.14 β+ 3033 16 114 906598 17
63 52 Te x -82063 28 8431.15 0.24 β+ 4940 30 114 911900 30
62 53 I x -76338 29 8374.56 0.25 β+ 5720 40 114 918050 30
61 54 Xe x -68657 12 8300.97 0.11 β+ 7680 30 114 926294 13
60 55 Cs x -59700# 300# 8216# 3# β+ 8960# 300# 114 935910# 320#
59 56 Ba x -49030# 600# 8117# 5# β+ 10680# 670# 114 947370# 640#
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73 43 116 Tc x -52750# 700# 8236# 6# β− 11700# 990# 115 943370# 750#
72 44 Ru x -64450# 700# 8330# 6# β− 6290# 710# 115 930810# 750#
71 45 Rh x -70740 140 8377.6 1.2 β− 9220 150 115 924060 150
70 46 Pd + -79960 60 8450.4 0.5 β− 2610 30 115 914160 60
69 47 Ag + -82570 50 8466.1 0.4 β− 6150 50 115 911360 50
68 48 Cd -88719 3 8512.410 0.027 β− -469 5 115 904756 3
67 49 In -n -88250 4 8501.62 0.04 β− 3278 4 115 905260 5
66 50 Sn -91528.1 2.9 8523.134 0.025 * 115 901741 3
65 51 Sb -86821 6 8475.81 0.05 β+ 4707 5 115 906794 6
64 52 Te x -85269 28 8455.69 0.24 β+ 1552 29 115 908460 30
63 53 I + -77490 100 8381.9 0.8 β+ 7780 100 115 916810 100
62 54 Xe x -73047 13 8336.83 0.11 β+ 4450 100 115 921581 14
61 55 Cs -p -62070# 100# 8235# 1# β+ 10980# 100# 115 933370# 110#
60 56 Ba x -54600# 400# 8164# 3# β+ 7460# 410# 115 941380# 430#

74 43 117 Tc x -49850# 700# 8210# 6# β− 10150# 990# 116 946480# 750#
73 44 Ru x -60010# 700# 8290# 6# β− 8940# 860# 116 935580# 750#
72 45 Rh x -68950# 500# 8360# 4# β− 7580# 510# 116 925980# 540#
71 46 Pd + -76530 60 8417.8 0.5 β− 5730 30 116 917840 60
70 47 Ag + -82270 50 8460.2 0.4 β− 4160 50 116 911680 50
69 48 Cd -n -86425 3 8489.032 0.028 β− 2520 6 116 907219 4
68 49 In -88945 6 8503.88 0.05 β− 1455 5 116 904514 6
67 50 Sn -90400.0 2.9 8509.630 0.025 * 116 902952 3
66 51 Sb -88645 9 8487.94 0.08 β+ 1755 9 116 904836 10
65 52 Te x -85097 13 8450.93 0.11 β+ 3548 16 116 908645 14
64 53 I x -80435 28 8404.40 0.24 β+ 4660 30 116 913650 30
63 54 Xe x -74185 10 8344.30 0.09 β+ 6249 30 116 920359 11
62 55 Cs -66440 60 8271.4 0.5 β+ 7740 60 116 928670 70
61 56 Ba εp -57290# 300# 8186# 3# β+ 9160# 310# 116 938500# 320#
60 57 La -p -46510# 400# 8088# 3# β+ 10780# 500# 116 950070# 430#

75 43 118 Tc x -45200# 900# 8169# 8# β− 12720# 1210# 117 951480# 970#
74 44 Ru x -57920# 800# 8270# 7# β− 7220# 950# 117 937820# 860#
73 45 Rh x -65140# 500# 8325# 4# β− 10330# 550# 117 930070# 540#
72 46 Pd + -75470 210 8405.9 1.8 β− 4100 200 117 918980 230
71 47 Ag + -79570 60 8434.0 0.5 β− 7140 60 117 914580 70
70 48 Cd -nn -86709 20 8487.89 0.17 β− 522 22 117 906915 22
69 49 In -87230 8 8485.68 0.07 β− 4426 8 117 906354 9
68 50 Sn -91656.1 2.9 8516.561 0.024 * 117 901603 3
67 51 Sb − -87999 4 8478.94 0.04 β+ 3656.6 3.0 117 905529 4
66 52 Te +nn -87721 15 8469.95 0.13 β+ 278 15 117 905828 16
65 53 I x -80971 20 8406.12 0.17 β+ 6750 25 117 913074 21
64 54 Xe x -78079 10 8374.98 0.09 β+ 2892 22 117 916179 11
63 55 Cs -68409 13 8286.40 0.11 β+ 9670 16 117 926559 14
62 56 Ba x -62370# 200# 8229# 2# β+ 6040# 200# 117 933040# 210#
61 57 La x -49620# 300# 8114# 3# β+ 12750# 360# 117 946730# 320#

75 44 119 Ru x -53240# 700# 8229# 6# β− 10000# 920# 118 942840# 750#
74 45 Rh x -63240# 600# 8307# 5# β− 8380# 670# 118 932110# 640#
73 46 Pd x -71620# 300# 8371# 3# β− 6940# 310# 118 923110# 320#
72 47 Ag + -78560 90 8422.5 0.8 β− 5350 40 118 915670 100
71 48 Cd + -83910 80 8460.9 0.7 β− 3800 80 118 909920 90
70 49 In -87704 8 8486.19 0.06 β− 2364 8 118 905845 8
69 50 Sn -90068.4 2.9 8499.477 0.024 * 118 903308 3
68 51 Sb -89477 8 8487.94 0.07 β+ 591 8 118 903942 9
67 52 Te − -87184 8 8462.09 0.07 β+ 2293.0 2.0 118 906404 9
66 53 I x -83766 28 8426.79 0.23 β+ 3419 29 118 910070 30
65 54 Xe x -78794 10 8378.44 0.09 β+ 4971 30 118 915411 11
64 55 Cs IT -72305 14 8317.33 0.12 β+ 6489 17 118 922377 15
63 56 Ba εp -64590 200 8245.9 1.7 β+ 7710 200 118 930660 210
62 57 La x -54970# 400# 8158# 3# β+ 9620# 450# 118 940990# 430#
61 58 Ce x -44000# 600# 8060# 5# β+ 10960# 720# 118 952760# 640#
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76 44 120 Ru x -50940# 800# 8209# 7# β− 8290# 1000# 119 945310# 860#
75 45 Rh x -59230# 600# 8272# 5# β− 10920# 610# 119 936410# 640#
74 46 Pd + -70150 120 8356.0 1.0 β− 5500 100 119 924690 130
73 47 Ag + -75650 70 8395.3 0.6 β− 8320 70 119 918790 80
72 48 Cd +α -83974 19 8458.16 0.16 β− 1760 40 119 909850 20
71 49 In + -85740 40 8466.3 0.3 β− 5370 40 119 907960 40
70 50 Sn -91105.1 2.5 8504.548 0.021 β− -2681 7 119 902194.7 2.7
69 51 Sb − -88424 8 8475.69 0.06 β− 980 12 119 905072 8
68 52 Te -89405 10 8477.34 0.08 * 119 904020 10
67 53 I − -83790 18 8424.03 0.15 β+ 5615 15 119 910048 19
66 54 Xe x -82172 12 8404.03 0.10 β+ 1617 21 119 911784 13
65 55 Cs IT -73889 10 8328.48 0.08 β+ 8284 15 119 920677 11
64 56 Ba − -68890 300 8280.3 2.5 β+ 5000 300 119 926040 320
63 57 La x -57690# 500# 8180# 4# β+ 11200# 590# 119 938070# 540#
62 58 Ce x -49710# 700# 8107# 6# β+ 7980# 860# 119 946640# 750#

76 45 121 Rh x -57080# 900# 8252# 7# β− 9180# 1030# 120 938720# 970#
75 46 Pd x -66260# 500# 8321# 4# β− 8400# 520# 120 928870# 540#
74 47 Ag + -74660 150 8384.5 1.2 β− 6400 120 120 919850 160
73 48 Cd + -81060 80 8430.9 0.7 β− 4780 80 120 912980 90
72 49 In +p -85841 27 8463.93 0.23 β− 3363 27 120 907846 29
71 50 Sn -89204.1 2.5 8485.257 0.021 β− 391.0 2.1 120 904235.5 2.7
70 51 Sb -89595.1 2.2 8482.023 0.018 * 120 903815.7 2.4
69 52 Te -88551 26 8466.93 0.21 β+ 1044 26 120 904936 28
68 53 I -86287 10 8441.75 0.09 β+ 2264 27 120 907367 11
67 54 Xe x -82473 11 8403.76 0.09 β+ 3814 15 120 911462 12
66 55 Cs x -77100 14 8352.90 0.11 β+ 5372 18 120 917229 15
65 56 Ba − -70740 140 8293.9 1.2 β+ 6360 140 120 924050 150
64 57 La x -62400# 500# 8218# 4# β+ 8340# 520# 120 933010# 540#
63 58 Ce x -52700# 500# 8132# 4# β+ 9700# 710# 120 943420# 540#
62 59 Pr -p -41580# 700# 8033# 6# β+ 11130# 860# 120 955360# 750#

77 45 122 Rh x -52900# 700# 8216# 6# β− 11790# 810# 121 943210# 750#
76 46 Pd x -64690# 400# 8307# 3# β− 6540# 450# 121 930550# 430#
75 47 Ag x -71230# 210# 8354# 2# β− 9500# 210# 121 923530# 220#
74 48 Cd +pp -80730 40 8425.2 0.4 β− 2850 70 121 913330 50
73 49 In + -83580 50 8442.2 0.4 β− 6370 50 121 910280 50
72 50 Sn -89945.9 2.7 8487.945 0.022 β− -1615.8 2.8 121 903439.0 2.9
71 51 Sb -88330.2 2.2 8468.288 0.018 β− 1983.9 1.9 121 905173.7 2.4
70 52 Te -90314.0 1.5 8478.137 0.012 * 121 903043.9 1.6
69 53 I − -86080 5 8437.02 0.04 β+ 4234 5 121 907589 6
68 54 Xe x -85355 11 8424.66 0.09 β+ 725 12 121 908368 12
67 55 Cs -78140 30 8359.11 0.26 β+ 7220 30 121 916110 30
66 56 Ba x -74609 28 8323.76 0.23 β+ 3530 40 121 919900 30
65 57 La x -64540# 300# 8235# 2# β+ 10070# 300# 121 930710# 320#
64 58 Ce x -57840# 400# 8173# 3# β+ 6710# 500# 121 937910# 430#
63 59 Pr x -44890# 500# 8061# 4# β+ 12950# 640# 121 951810# 540#

77 46 123 Pd x -60610# 600# 8272# 5# β− 9340# 630# 122 934930# 640#
76 47 Ag x -69960# 210# 8341# 2# β− 7360# 210# 122 924900# 220#
75 48 Cd + -77310 40 8394.6 0.3 β− 6120 30 122 917000 40
74 49 In + -83426 24 8437.91 0.20 β− 4394 24 122 910438 26
73 50 Sn -87820.5 2.7 8467.278 0.022 β− 1403.6 2.9 122 905720.8 2.9
72 51 Sb -89224.1 2.1 8472.329 0.017 * 122 904214.0 2.2
71 52 Te -89171.9 1.5 8465.544 0.012 β+ 52.2 1.5 122 904270.0 1.6
70 53 I -87943 4 8449.19 0.03 β+ 1229 3 122 905589 4
69 54 Xe -85249 10 8420.93 0.08 β+ 2695 10 122 908482 10
68 55 Cs x -81044 12 8380.38 0.10 β+ 4205 15 122 912996 13
67 56 Ba x -75655 12 8330.21 0.10 β+ 5389 17 122 918781 13
66 57 La x -68710# 200# 8267# 2# β+ 6950# 200# 122 926240# 210#
65 58 Ce x -60180# 300# 8192# 2# β+ 8530# 360# 122 935400# 320#
64 59 Pr x -50340# 600# 8105# 5# β+ 9840# 670# 122 945960# 640#
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78 46 124 Pd x -58800# 500# 8255# 4# β− 7680# 540# 123 936880# 540#
77 47 Ag x -66470# 200# 8311# 2# β− 10240# 210# 123 928640# 210#
76 48 Cd + -76710 60 8387.1 0.5 β− 4170 40 123 917650 70
75 49 In + -80880 50 8414.4 0.4 β− 7360 50 123 913180 50
74 50 Sn -88236.8 1.4 8467.441 0.011 β− -616.5 2.1 123 905273.9 1.5
73 51 Sb -87620.3 2.1 8456.161 0.017 β− 2904.3 1.5 123 905935.7 2.2
72 52 Te -90524.5 1.5 8473.273 0.012 β− -3159.6 1.9 123 902817.9 1.6
71 53 I − -87365.0 2.4 8441.483 0.019 β− 295.1 2.8 123 906209.9 2.5
70 54 Xe -87660.1 1.8 8437.554 0.015 * 123 905893.0 2.0
69 55 Cs x -81731 8 8383.43 0.07 β+ 5929 9 123 912258 9
68 56 Ba x -79090 12 8355.82 0.10 β+ 2642 15 123 915094 13
67 57 La x -70260 60 8278.3 0.5 β+ 8830 60 123 924570 60
66 58 Ce x -64820# 300# 8228# 2# β+ 5440# 300# 123 930410# 320#
65 59 Pr x -53130# 600# 8128# 5# β+ 11690# 670# 123 942960# 640#
64 60 Nd x -44500# 600# 8052# 5# β+ 8640# 840# 123 952230# 640#

78 47 125 Ag x -64800# 300# 8296# 2# β− 8550# 310# 124 930430# 320#
77 48 Cd + -73360 70 8357.8 0.6 β− 7120 60 124 921250 70
76 49 In + -80480 30 8408.48 0.24 β− 5420 30 124 913600 30
75 50 Sn -n -85898.5 1.5 8445.567 0.012 β− 2357.0 2.7 124 907784.1 1.6
74 51 Sb + -88255.5 2.6 8458.164 0.021 β− 766.7 2.1 124 905253.8 2.8
73 52 Te -89022.2 1.5 8458.039 0.012 * 124 904430.7 1.6
72 53 I − -88836.4 1.5 8450.294 0.012 β+ 185.77 0.06 124 904630.2 1.6
71 54 Xe -87192.1 1.9 8430.880 0.015 β+ 1644.4 2.2 124 906395.5 2.0
70 55 Cs -84088 8 8399.79 0.06 β+ 3104 8 124 909728 8
69 56 Ba x -79668 11 8358.17 0.09 β+ 4420 14 124 914473 12
68 57 La x -73759 26 8304.64 0.21 β+ 5909 28 124 920816 28
67 58 Ce x -66660# 200# 8242# 2# β+ 7100# 200# 124 928440# 210#
66 59 Pr x -57910# 400# 8165# 3# β+ 8750# 450# 124 937830# 430#
65 60 Nd x -47620# 400# 8077# 3# β+ 10290# 570# 124 948880# 430#

79 47 126 Ag x -61010# 300# 8264# 2# β− 11320# 300# 125 934500# 320#
78 48 Cd + -72330 50 8347.3 0.4 β− 5490 40 125 922350 60
77 49 In + -77810 40 8384.6 0.3 β− 8210 40 125 916460 40
76 50 Sn -nn -86020 11 8443.56 0.08 β− 380 30 125 907653 11
75 51 Sb − -86400 30 8440.35 0.25 β− 3670 30 125 907250 30
74 52 Te -90064.6 1.5 8463.242 0.012 β− -2154 4 125 903311.7 1.6
73 53 I -87911 4 8439.937 0.030 β− 1258 5 125 905624 4
72 54 Xe − -89169 6 8443.71 0.05 * 125 904274 7
71 55 Cs x -84345 12 8399.22 0.10 β+ 4824 14 125 909452 13
70 56 Ba x -82670 12 8379.72 0.10 β+ 1675 17 125 911250 13
69 57 La x -74970 90 8312.4 0.7 β+ 7700 90 125 919510 100
68 58 Ce x -70821 28 8273.26 0.22 β+ 4150 90 125 923970 30
67 59 Pr x -60260# 200# 8183# 2# β+ 10560# 200# 125 935310# 210#
66 60 Nd x -52890# 400# 8119# 3# β+ 7370# 450# 125 943220# 430#
65 61 Pm x -39570# 500# 8007# 4# β+ 13320# 640# 125 957520# 540#

80 47 127 Ag x -58900# 300# 8246# 2# β− 9620# 310# 126 936770# 320#
79 48 Cd + -68520 70 8315.1 0.6 β− 8470 60 126 926440 80
78 49 In + -76990 40 8375.6 0.3 β− 6510 30 126 917350 40
77 50 Sn + -83499 25 8420.78 0.19 β− 3201 24 126 910360 26
76 51 Sb + -86700 5 8439.82 0.04 β− 1581 5 126 906924 6
75 52 Te -88281.1 1.5 8446.113 0.012 β− 702 3 126 905226.3 1.6
74 53 I -88983 4 8445.481 0.028 * 126 904473 4
73 54 Xe -88321 4 8434.11 0.03 β+ 662.3 2.0 126 905184 4
72 55 Cs -86240 6 8411.56 0.04 β+ 2081 6 126 907418 6
71 56 Ba x -82816 11 8378.44 0.09 β+ 3424 13 126 911094 12
70 57 La x -77896 26 8333.54 0.20 β+ 4920 28 126 916375 28
69 58 Ce x -71980 60 8280.8 0.5 β+ 5920 60 126 922730 60
68 59 Pr x -64430# 200# 8215# 2# β+ 7540# 200# 126 930830# 210#
67 60 Nd x -55420# 400# 8138# 3# β+ 9010# 450# 126 940500# 430#
66 61 Pm x -45060# 600# 8050# 5# β+ 10370# 720# 126 951630# 640#
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81 47 128 Ag x -54800# 300# 8212# 2# β− 12490# 420# 127 941170# 320#
80 48 Cd + -67290 290 8303.6 2.3 β− 7070 290 127 927760 320
79 49 In + -74360 50 8352.8 0.4 β− 8980 40 127 920170 50
78 50 Sn + -83335 27 8416.76 0.21 β− 1274 15 127 910537 29
77 51 Sb IT -84609 25 8420.61 0.20 β− 4384 25 127 909169 27
76 52 Te -88992.1 1.7 8448.740 0.014 β− -1254 4 127 904463.1 1.9
75 53 I -87738 4 8432.829 0.028 β− 2122 4 127 905809 4
74 54 Xe -89860.0 1.4 8443.296 0.011 * 127 903531.3 1.5
73 55 Cs -85931 5 8406.49 0.04 β+ 3929 5 127 907749 6
72 56 Ba -85402 10 8396.24 0.08 β+ 530 11 127 908318 11
71 57 La x -78630 50 8337.2 0.4 β+ 6770 60 127 915590 60
70 58 Ce x -75534 28 8306.93 0.22 β+ 3100 60 127 918910 30
69 59 Pr x -66331 30 8228.91 0.23 β+ 9200 40 127 928790 30
68 60 Nd x -60180# 200# 8175# 2# β+ 6150# 200# 127 935390# 210#
67 61 Pm x -48050# 400# 8074# 3# β+ 12140# 450# 127 948420# 430#
66 62 Sm x -39050# 500# 7997# 4# β+ 9000# 640# 127 958080# 540#

82 47 129 Ag x -52450# 400# 8193# 3# β− 10750# 500# 128 943690# 430#
81 48 Cd x -63200# 300# 8270# 2# β− 9740# 300# 128 932150# 320#
80 49 In + -72940 40 8339.6 0.3 β− 7660 30 128 921700 50
79 50 Sn x -80594 29 8392.84 0.22 β− 4030 40 128 913480 30
78 51 Sb + -84628 21 8418.05 0.17 β− 2375 21 128 909148 23
77 52 Te -87003.2 1.8 8430.396 0.014 β− 1500 3 128 906598.2 1.9
76 53 I -88503 3 8435.960 0.025 β− 194 3 128 904988 3
75 54 Xe -88697.4 0.7 8431.400 0.006 * 128 904779.4 0.8
74 55 Cs -87500 5 8416.06 0.04 β+ 1197 5 128 906064 5
73 56 Ba -85065 11 8391.11 0.08 β+ 2436 11 128 908679 12
72 57 La x -81326 21 8356.06 0.16 β+ 3738 24 128 912693 22
71 58 Ce x -76287 28 8310.94 0.22 β+ 5040 30 128 918100 30
70 59 Pr x -69774 30 8254.38 0.23 β+ 6510 40 128 925100 30
69 60 Nd εp -62240# 200# 8190# 2# β+ 7540# 200# 128 933190# 220#
68 61 Pm x -52950# 400# 8112# 3# β+ 9290# 450# 128 943160# 430#
67 62 Sm x -42250# 500# 8023# 4# β+ 10690# 640# 128 954640# 540#

83 47 130 Ag -nn -46160# 330# 8144# 3# β− 15410# 440# 129 950450# 360#
82 48 Cd + -61570 280 8256.1 2.2 β− 8320 280 129 933900 300
81 49 In + -69890 40 8314.0 0.3 β− 10250 40 129 924970 40
80 50 Sn -80139 11 8386.87 0.08 β− 2153 14 129 913967 11
79 51 Sb -82292 17 8397.41 0.13 β− 5060 17 129 911656 18
78 52 Te -87351.4 1.9 8430.312 0.015 β− -419 3 129 906224.4 2.1
77 53 I -86932 3 8421.071 0.024 β− 2949 3 129 906674 3
76 54 Xe -89881.7 0.7 8437.740 0.006 β− -2981 8 129 903508.0 0.8
75 55 Cs -86900 8 8408.79 0.06 β− 361 9 129 906709 9
74 56 Ba -87261.6 2.8 8405.549 0.021 * 129 906320.8 3.0
73 57 La x -81628 26 8356.20 0.20 β+ 5634 26 129 912369 28
72 58 Ce x -79423 28 8333.22 0.21 β+ 2210 40 129 914740 30
71 59 Pr x -71180 60 8263.8 0.5 β+ 8250 70 129 923590 70
70 60 Nd x -66596 28 8222.51 0.21 β+ 4580 70 129 928510 30
69 61 Pm x -55470# 300# 8131# 2# β+ 11130# 300# 129 940450# 320#
68 62 Sm x -47580# 400# 8064# 3# β+ 7890# 500# 129 948920# 430#
67 63 Eu -p -33940# 500# 7953# 4# β+ 13650# 640# 129 963570# 540#
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83 48 131 Cd x -55270# 300# 8207# 2# β− 12870# 300# 130 940670# 320#
82 49 In + -68137 28 8298.81 0.21 β− 9177 18 130 926850 30
81 50 Sn -77314 21 8362.90 0.16 β− 4674 11 130 917000 23
80 51 Sb -81988 21 8392.60 0.16 β− 3221 21 130 911982 22
79 52 Te -85209.5 1.9 8411.221 0.015 β− 2234.9 2.2 130 908523.9 2.1
78 53 I + -87444.4 1.1 8422.309 0.009 β− 970.8 0.6 130 906124.6 1.2
77 54 Xe -88415.2 1.0 8423.748 0.007 * 130 905082.4 1.0
76 55 Cs -88060 5 8415.06 0.04 β+ 355 5 130 905464 5
75 56 Ba -86683.8 2.8 8398.587 0.021 β+ 1376 5 130 906941 3
74 57 La x -83769 28 8370.37 0.21 β+ 2915 28 130 910070 30
73 58 Ce x -79720 30 8333.45 0.26 β+ 4050 40 130 914420 40
72 59 Pr x -74280 50 8286.0 0.4 β+ 5440 60 130 920260 60
71 60 Nd x -67769 28 8230.31 0.21 β+ 6510 60 130 927250 30
70 61 Pm x -59740# 200# 8163# 1# β+ 8030# 200# 130 935870# 210#
69 62 Sm x -50200# 300# 8084# 2# β+ 9540# 360# 130 946110# 320#
68 63 Eu -p -39350# 400# 7995# 3# β+ 10850# 500# 130 957750# 430#

84 48 132 Cd x -50720# 500# 8171# 4# β− 11700# 510# 131 945550# 540#
83 49 In + -62420 60 8253.8 0.5 β− 14140 60 131 932990 70
82 50 Sn -76554 14 8354.93 0.10 β− 3119 9 131 917816 15
81 51 Sb -79674 14 8372.63 0.11 β− 5509 14 131 914467 15
80 52 Te -85182 7 8408.44 0.05 β− 518 4 131 908553 7
79 53 I -85700 6 8406.43 0.04 β− 3581 6 131 907997 6
78 54 Xe -89280.5 1.0 8427.633 0.007 β− -2124.6 2.1 131 904153.5 1.0
77 55 Cs -87155.9 1.9 8405.612 0.014 β− 1278.9 2.2 131 906434.3 2.0
76 56 Ba -88434.8 1.1 8409.373 0.008 * 131 905061.3 1.1
75 57 La x -83740 40 8367.88 0.30 β+ 4690 40 131 910100 40
74 58 Ce -82474 21 8352.36 0.16 β+ 1270 40 131 911460 22
73 59 Pr x -75210 60 8291.4 0.4 β+ 7260 60 131 919260 60
72 60 Nd x -71426 24 8256.81 0.18 β+ 3790 60 131 923321 26
71 61 Pm x -61710# 200# 8177# 1# β+ 9710# 200# 131 933750# 210#
70 62 Sm x -55250# 300# 8122# 2# β+ 6470# 360# 131 940690# 320#
69 63 Eu x -42500# 400# 8020# 3# β+ 12740# 500# 131 954370# 430#

84 49 133 In x -57930# 300# 8219# 2# β− 13020# 300# 132 937810# 320#
83 50 Sn + -70950 40 8310.68 0.27 β− 7990 25 132 923830 40
82 51 Sb + -78943 25 8364.87 0.19 β− 4002 7 132 915252 27
81 52 Te + -82945 24 8389.08 0.18 β− 2942 24 132 910955 26
80 53 I + -85887 5 8405.32 0.04 β− 1757 4 132 907797 5
79 54 Xe + -87643.6 2.4 8412.647 0.018 β− 427.4 2.4 132 905910.7 2.6
78 55 Cs -88070.958 0.022 8409.978 0.000 * 132 905451.933 0.024
77 56 Ba -87553.5 1.0 8400.205 0.007 β+ 517.5 1.0 132 906007.5 1.1
76 57 La x -85494 28 8378.84 0.21 β+ 2059 28 132 908220 30
75 58 Ce x -82423 16 8349.87 0.12 β+ 3070 30 132 911515 18
74 59 Pr x -77938 12 8310.26 0.09 β+ 4486 21 132 916331 13
73 60 Nd x -72330 50 8262.2 0.4 β+ 5610 50 132 922350 50
72 61 Pm x -65410 50 8204.3 0.4 β+ 6920 70 132 929780 50
71 62 Sm x -57130# 200# 8136# 1# β+ 8280# 200# 132 938670# 210#
70 63 Eu x -47280# 300# 8056# 2# β+ 9850# 360# 132 949240# 320#
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85 49 134 In x -52020# 400# 8173# 3# β− 14770# 410# 133 944150# 430#
84 50 Sn + -66800 100 8277.9 0.7 β− 7370 90 133 928290 110
83 51 Sb + -74170 40 8327.0 0.3 β− 8390 40 133 920380 50
82 52 Te + -82559 11 8383.84 0.08 β− 1513 7 133 911369 11
81 53 I + -84072 8 8389.29 0.06 β− 4052 8 133 909744 9
80 54 Xe x -88124.5 0.8 8413.689 0.006 β− -1233.3 0.8 133 905394.5 0.9
79 55 Cs -86891.181 0.026 8398.646 0.000 β− 2058.7 0.4 133 906718.475 0.028
78 56 Ba -88949.9 0.4 8408.171 0.003 * 133 904508.4 0.4
77 57 La x -85219 20 8374.49 0.15 β+ 3731 20 133 908514 21
76 58 Ce x -84836 20 8365.79 0.15 β+ 383 29 133 908925 22
75 59 Pr x -78510 40 8312.78 0.26 β+ 6320 40 133 915710 40
74 60 Nd x -75646 12 8285.54 0.09 β+ 2870 40 133 918790 13
73 61 Pm x -66740 60 8213.2 0.4 β+ 8910 60 133 928350 60
72 62 Sm x -61510# 200# 8168# 1# β+ 5230# 200# 133 933970# 210#
71 63 Eu x -49830# 200# 8075# 1# β+ 11680# 280# 133 946510# 210#
70 64 Gd x -41570# 400# 8008# 3# β+ 8250# 450# 133 955370# 430#

86 49 135 In x -47200# 500# 8137# 4# β− 13600# 640# 134 949330# 540#
85 50 Sn x -60800# 400# 8232# 3# β− 8910# 410# 134 934730# 430#
84 51 Sb + -69710 100 8292.1 0.8 β− 8120 50 134 925170 110
83 52 Te + -77830 90 8346.5 0.7 β− 5960 90 134 916450 100
82 53 I -83790 7 8384.84 0.05 β− 2627 6 134 910048 8
81 54 Xe -86417 5 8398.50 0.03 β− 1165 4 134 907227 5
80 55 Cs -87581.9 1.0 8401.338 0.007 β− 268.7 1.1 134 905977.0 1.1
79 56 Ba -87850.5 0.4 8397.533 0.003 * 134 905688.6 0.4
78 57 La − -86651 10 8382.85 0.07 β+ 1200 10 134 906977 11
77 58 Ce − -84625 11 8362.05 0.08 β+ 2026 5 134 909151 12
76 59 Pr x -80936 12 8328.93 0.09 β+ 3689 16 134 913112 13
75 60 Nd x -76214 19 8288.15 0.14 β+ 4722 23 134 918181 21
74 61 Pm x -69980 60 8236.2 0.4 β+ 6240 60 134 924880 60
73 62 Sm x -62860 150 8177.6 1.1 β+ 7120 170 134 932520 170
72 63 Eu x -54190# 300# 8108# 2# β+ 8660# 340# 134 941820# 320#
71 64 Gd x -44180# 500# 8028# 4# β+ 10010# 590# 134 952570# 540#

86 50 136 Sn x -56500# 500# 8199# 4# β− 8370# 590# 135 939340# 540#
85 51 Sb x -64880# 300# 8255# 2# β− 9550# 300# 135 930350# 320#
84 52 Te -74430 50 8319.4 0.3 β− 5070 60 135 920100 50
83 53 I -79500 50 8351.0 0.4 β− 6930 50 135 914650 50
82 54 Xe -86425 7 8396.16 0.05 β− -86 7 135 907219 8
81 55 Cs + -86338.7 1.9 8389.770 0.014 β− 2548.2 1.9 135 907311.6 2.0
80 56 Ba -88886.9 0.4 8402.755 0.003 β− -2850 50 135 904575.9 0.4
79 57 La x -86040 50 8376.0 0.4 β− 430 50 135 907640 60
78 58 Ce -86468 13 8373.47 0.10 * 135 907172 14
77 59 Pr -81327 12 8329.91 0.09 β+ 5141 15 135 912692 13
76 60 Nd x -79199 12 8308.51 0.09 β+ 2128 17 135 914976 13
75 61 Pm x -71200 80 8243.9 0.6 β+ 8000 80 135 923570 80
74 62 Sm x -66811 12 8205.92 0.09 β+ 4390 80 135 928276 13
73 63 Eu x -56260# 200# 8123# 1# β+ 10550# 200# 135 939600# 210#
72 64 Gd x -49050# 400# 8064# 3# β+ 7210# 450# 135 947340# 430#
71 65 Tb x -35970# 600# 7962# 4# β+ 13080# 720# 135 961380# 640#
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87 50 137 Sn x -50310# 600# 8153# 4# β− 9950# 720# 136 945990# 640#
86 51 Sb x -60260# 400# 8220# 3# β− 9300# 420# 136 935310# 430#
85 52 Te + -69560 120 8282.1 0.9 β− 6940 120 136 925320 130
84 53 I p−2n -76503 28 8327.07 0.20 β− 5877 27 136 917871 30
83 54 Xe -n -82379 7 8364.26 0.05 β− 4166 7 136 911562 8
82 55 Cs -86545.6 0.5 8388.956 0.003 β− 1175.63 0.17 136 907089.5 0.5
81 56 Ba -87721.2 0.4 8391.827 0.003 * 136 905827.4 0.5
80 57 La + -87101 13 8381.59 0.10 β+ 621 13 136 906494 14
79 58 Ce -85879 13 8366.96 0.10 β+ 1222.1 1.6 136 907806 14
78 59 Pr -83177 12 8341.53 0.09 β+ 2701 9 136 910705 13
77 60 Nd -79580 11 8309.56 0.08 β+ 3597 16 136 914567 12
76 61 Pm x -74073 13 8263.65 0.10 β+ 5507 17 136 920479 14
75 62 Sm -68030 40 8213.8 0.3 β+ 6050 40 136 926970 50
74 63 Eu x -60020# 200# 8150# 1# β+ 8010# 200# 136 935570# 210#
73 64 Gd x -51210# 400# 8080# 3# β+ 8800# 450# 136 945020# 430#
72 65 Tb x -41000# 600# 7999# 4# β+ 10210# 720# 136 955980# 640#

87 51 138 Sb x -55150# 300# 8182# 2# β− 10780# 360# 137 940790# 320#
86 52 Te x -65930# 210# 8254# 1# β− 6400# 220# 137 929220# 220#
85 53 I + -72330 80 8295.0 0.6 β− 7820 70 137 922350 90
84 54 Xe + -80150 40 8346.0 0.3 β− 2740 40 137 913950 50
83 55 Cs -82887 9 8360.15 0.07 β− 5374 9 137 911017 10
82 56 Ba -88261.6 0.4 8393.420 0.003 β− -1737 4 137 905247.2 0.5
81 57 La +n -86525 4 8375.164 0.026 β− 1044 10 137 907112 4
80 58 Ce -87569 10 8377.06 0.07 * 137 905991 11
79 59 Pr − -83132 14 8339.24 0.10 β+ 4437 10 137 910755 15
78 60 Nd x -82018 12 8325.50 0.09 β+ 1113 19 137 911950 13
77 61 Pm x -74940 27 8268.54 0.20 β+ 7078 30 137 919548 30
76 62 Sm x -71498 12 8237.93 0.09 β+ 3443 30 137 923244 13
75 63 Eu x -61750 28 8161.62 0.20 β+ 9750 30 137 933710 30
74 64 Gd x -55780# 200# 8113# 1# β+ 5970# 200# 137 940120# 210#
73 65 Tb x -43630# 400# 8019# 3# β+ 12150# 450# 137 953160# 430#
72 66 Dy x -34940# 600# 7950# 4# β+ 8690# 720# 137 962490# 640#

88 51 139 Sb x -50320# 500# 8146# 4# β− 10480# 640# 138 945980# 540#
87 52 Te x -60800# 400# 8216# 3# β− 8040# 400# 138 934730# 430#
86 53 I + -68840 30 8268.25 0.22 β− 6806 23 138 926100 30
85 54 Xe + -75644 21 8311.58 0.15 β− 5057 21 138 918793 22
84 55 Cs + -80701 3 8342.338 0.023 β− 4213 3 138 913364 3
83 56 Ba -84913.7 0.4 8367.017 0.003 β− 2317.6 2.4 138 908841.3 0.5
82 57 La -87231.4 2.4 8378.063 0.017 * 138 906353.3 2.6
81 58 Ce -86952 7 8370.43 0.05 β+ 279 7 138 906653 8
80 59 Pr -84823 8 8349.48 0.06 β+ 2129.2 3.0 138 908938 8
79 60 Nd -81992 26 8323.48 0.19 β+ 2832 26 138 911978 28
78 61 Pm -77496 13 8285.51 0.10 β+ 4495 25 138 916804 14
77 62 Sm x -72380 11 8243.08 0.08 β+ 5116 17 138 922297 12
76 63 Eu x -65398 13 8187.22 0.09 β+ 6982 17 138 929792 14
75 64 Gd x -57530# 200# 8125# 1# β+ 7870# 200# 138 938240# 210#
74 65 Tb x -48170# 300# 8052# 2# β+ 9360# 360# 138 948290# 320#
73 66 Dy x -37690# 500# 7971# 4# β+ 10480# 590# 138 959540# 540#
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88 52 140 Te x -56960# 300# 8188# 2# β− 7310# 360# 139 938850# 320#
87 53 I x -64270# 200# 8234# 1# β− 8720# 210# 139 931000# 210#
86 54 Xe + -72990 60 8290.9 0.4 β− 4060 60 139 921640 70
85 55 Cs -77051 8 8314.33 0.06 β− 6220 10 139 917282 9
84 56 Ba -83271 8 8353.17 0.06 β− 1050 8 139 910605 9
83 57 La -84321.0 2.4 8355.083 0.017 β− 3762.2 1.8 139 909477.6 2.6
82 58 Ce -88083.3 2.5 8376.368 0.018 * 139 905438.7 2.6
81 59 Pr − -84695 6 8346.58 0.05 β+ 3388 6 139 909076 7
80 60 Nd x -84252 28 8337.82 0.20 β+ 444 29 139 909550 30
79 61 Pm − -78210 40 8289.06 0.26 β+ 6045 24 139 916040 40
78 62 Sm x -75456 12 8263.82 0.09 β+ 2750 40 139 918995 13
77 63 Eu − -66990 50 8197.7 0.4 β+ 8470 50 139 928090 60
76 64 Gd x -61782 28 8154.97 0.20 β+ 5200 60 139 933670 30
75 65 Tb − -50480 800 8069 6 β+ 11300 800 139 945810 860
74 66 Dy x -42840# 500# 8008# 4# β+ 7640# 950# 139 954010# 540#
73 67 Ho -p -29310# 500# 7906# 4# β+ 13530# 710# 139 968540# 540#

89 52 141 Te x -51560# 400# 8148# 3# β− 8960# 450# 140 944650# 430#
88 53 I x -60520# 200# 8206# 1# β− 7810# 220# 140 935030# 210#
87 54 Xe + -68330 90 8256.3 0.6 β− 6150 90 140 926650 100
86 55 Cs -74477 11 8294.35 0.07 β− 5249 11 140 920046 11
85 56 Ba -79726 8 8326.03 0.06 β− 3213 9 140 914411 9
84 57 La -82938 5 8343.26 0.03 β− 2502 4 140 910962 5
83 58 Ce -85440.1 2.5 8355.459 0.017 β− 580.8 1.1 140 908276.3 2.6
82 59 Pr -86020.9 2.5 8354.029 0.018 * 140 907652.8 2.6
81 60 Nd − -84198 4 8335.552 0.027 β+ 1823.0 2.8 140 909610 4
80 61 Pm x -80523 14 8303.94 0.10 β+ 3675 14 140 913555 15
79 62 Sm -75939 9 8265.88 0.06 β+ 4584 16 140 918476 9
78 63 Eu -69927 13 8217.69 0.09 β+ 6012 14 140 924931 14
77 64 Gd x -63224 20 8164.61 0.14 β+ 6702 23 140 932126 21
76 65 Tb x -54540 110 8097.5 0.7 β+ 8680 110 140 941450 110
75 66 Dy x -45320# 300# 8027# 2# β+ 9220# 320# 140 951350# 320#
74 67 Ho -p -34370# 500# 7943# 4# β+ 10940# 590# 140 963100# 540#

90 52 142 Te x -47430# 600# 8119# 4# β− 8290# 720# 141 949080# 640#
89 53 I x -55720# 400# 8172# 3# β− 9750# 410# 141 940180# 430#
88 54 Xe + -65480 100 8234.9 0.7 β− 5040 100 141 929710 110
87 55 Cs -70515 11 8264.88 0.07 β− 7308 11 141 924299 11
86 56 Ba -77823 6 8310.84 0.04 β− 2212 5 141 916453 7
85 57 La -80035 6 8320.90 0.04 β− 4504 5 141 914079 6
84 58 Ce -84538.5 3.0 8347.108 0.021 β− -745.8 2.4 141 909244 3
83 59 Pr -83792.7 2.5 8336.347 0.017 β− 2162.5 1.5 141 910044.8 2.6
82 60 Nd -85955.2 2.3 8346.066 0.016 * 141 907723.3 2.5
81 61 Pm x -81157 25 8306.77 0.18 β+ 4798 25 141 912874 27
80 62 Sm -78993 6 8286.02 0.04 β+ 2164 26 141 915198 6
79 63 Eu − -71320 30 8226.47 0.22 β+ 7670 30 141 923430 30
78 64 Gd x -66960 28 8190.26 0.20 β+ 4360 40 141 928120 30
77 65 Tb − -57060# 300# 8115# 2# β+ 9900# 300# 141 938740# 320#
76 66 Dy − -49960# 360# 8060# 3# β+ 7100 200 141 946370# 390#
75 67 Ho x -37470# 500# 7966# 4# β+ 12490# 620# 141 959770# 540#
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90 53 143 I x -51640# 400# 8142# 3# β− 8800# 450# 142 944560# 430#
89 54 Xe x -60450# 200# 8199# 1# β− 7230# 200# 142 935110# 210#
88 55 Cs -67671 24 8243.64 0.17 β− 6264 22 142 927352 25
87 56 Ba -73936 13 8281.98 0.09 β− 4251 18 142 920627 14
86 57 La -78187 15 8306.24 0.11 β− 3425 15 142 916063 17
85 58 Ce -81612.0 3.0 8324.715 0.021 β− 1461.5 1.8 142 912386 3
84 59 Pr -83073.5 2.6 8329.464 0.018 β− 933.9 1.4 142 910816.9 2.8
83 60 Nd -84007.4 2.3 8330.524 0.016 * 142 909814.3 2.5
82 61 Pm -82966 3 8317.769 0.023 β+ 1041.7 2.4 142 910933 4
81 62 Sm -79523 4 8288.224 0.025 β+ 3443 4 142 914628 4
80 63 Eu x -74242 11 8245.82 0.08 β+ 5281 12 142 920298 12
79 64 Gd − -68230 200 8198.3 1.4 β+ 6010 200 142 926750 220
78 65 Tb x -60430 60 8138.3 0.4 β+ 7800 210 142 935120 60
77 66 Dy x -52320# 200# 8076# 1# β+ 8110# 200# 142 943830# 210#
76 67 Ho x -42280# 400# 8000# 3# β+ 10040# 450# 142 954610# 430#
75 68 Er x -31350# 600# 7919# 4# β+ 10930# 720# 142 966340# 640#

91 53 144 I x -46580# 500# 8107# 3# β− 10690# 590# 143 949990# 540#
90 54 Xe x -57280# 300# 8176# 2# β− 5990# 300# 143 938510# 320#
89 55 Cs -63270 26 8211.88 0.18 β− 8499 26 143 932077 28
88 56 Ba -71769 13 8265.47 0.09 β− 3120 50 143 922953 14
87 57 La -74890 50 8281.7 0.3 β− 5540 50 143 919600 50
86 58 Ce -80437 3 8314.795 0.024 β− 318.7 0.8 143 913647 4
85 59 Pr -80756 3 8311.575 0.023 β− 2997.5 2.4 143 913305 4
84 60 Nd -83753.2 2.3 8326.959 0.016 β− -2332.1 2.2 143 910087.3 2.5
83 61 Pm -81421 3 8305.331 0.022 β− 550.9 2.6 143 912591 3
82 62 Sm -81972.0 2.8 8303.723 0.019 * 143 911999 3
81 63 Eu -75622 11 8254.19 0.08 β+ 6350 11 143 918817 12
80 64 Gd x -71760 28 8221.94 0.19 β+ 3862 30 143 922960 30
79 65 Tb x -62368 28 8151.29 0.19 β+ 9390 40 143 933050 30
78 66 Dy x -56580 30 8105.69 0.21 β+ 5780 40 143 939250 30
77 67 Ho x -45200# 300# 8021# 2# β+ 11390# 300# 143 951480# 320#
76 68 Er x -36910# 400# 7958# 3# β+ 8290# 500# 143 960380# 430#

91 54 145 Xe x -52100# 300# 8139# 2# β− 7960# 300# 144 944070# 320#
90 55 Cs -60057 11 8188.75 0.07 β− 7360 70 144 935526 12
89 56 Ba − -67410 70 8234.1 0.5 β− 5570 110 144 927630 80
88 57 La + -72990 90 8267.1 0.6 β− 4110 80 144 921650 100
87 58 Ce + -77100 40 8290.08 0.29 β− 2530 40 144 917230 40
86 59 Pr -79632 7 8302.17 0.05 β− 1805 7 144 914512 8
85 60 Nd -81437.1 2.3 8309.223 0.016 * 144 912573.6 2.5
84 61 Pm -81274 3 8302.701 0.022 β+ 163.4 2.2 144 912749 3
83 62 Sm -80657.7 2.8 8293.057 0.019 β+ 616.0 2.4 144 913410 3
82 63 Eu -77998 4 8269.321 0.027 β+ 2659.3 2.7 144 916265 4
81 64 Gd x -72927 19 8228.95 0.13 β+ 5071 19 144 921709 20
80 65 Tb x -65880 60 8175.0 0.4 β+ 7050 60 144 929270 60
79 66 Dy x -58290 50 8117.2 0.3 β+ 7590 70 144 937430 50
78 67 Ho x -49180# 300# 8049# 2# β+ 9110# 300# 144 947200# 320#
77 68 Er x -39690# 400# 7978# 3# β+ 9490# 500# 144 957390# 430#
76 69 Tm -p -27880# 400# 7891# 3# β+ 11810# 570# 144 970070# 430#
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92 54 146 Xe x -48670# 400# 8115# 3# β− 6950# 410# 145 947750# 430#
91 55 Cs -55620 70 8157.6 0.5 β− 9380 40 145 940290 80
90 56 Ba -65000 70 8216.4 0.5 β− 4120 40 145 930220 80
89 57 La -69120 70 8239.3 0.5 β− 6550 50 145 925790 80
88 58 Ce -75680 70 8278.8 0.5 β− 1040 40 145 918760 70
87 59 Pr -76710 60 8280.6 0.4 β− 4220 60 145 917640 70
86 60 Nd -80931.1 2.3 8304.127 0.016 β− -1471 4 145 913116.9 2.5
85 61 Pm + -79460 5 8288.69 0.03 β− 1542 3 145 914696 5
84 62 Sm -81002 4 8293.895 0.025 * 145 913041 4
83 63 Eu -77122 6 8261.96 0.04 β+ 3880 6 145 917206 7
82 64 Gd -76093 5 8249.56 0.03 β+ 1029 7 145 918311 5
81 65 Tb -67770 50 8187.2 0.3 β+ 8320 50 145 927250 50
80 66 Dy -62554 27 8146.11 0.19 β+ 5220 50 145 932845 29
79 67 Ho x -51570# 200# 8065# 1# β+ 10990# 200# 145 944640# 210#
78 68 Er x -44710# 300# 8013# 2# β+ 6860# 360# 145 952000# 320#
77 69 Tm -p -31280# 400# 7916# 3# β+ 13440# 500# 145 966430# 430#

93 54 147 Xe x -43260# 400# 8078# 3# β− 8760# 400# 146 953560# 430#
92 55 Cs -52020 50 8132.5 0.4 β− 8580# 210# 146 944160 60
91 56 Ba + -60600# 210# 8186# 1# β− 6250# 200# 146 934950# 220#
90 57 La + -66850 50 8222.7 0.3 β− 5180 40 146 928240 50
89 58 Ce + -72030 30 8252.63 0.21 β− 3426 20 146 922670 30
88 59 Pr + -75455 23 8270.61 0.16 β− 2697 23 146 918996 25
87 60 Nd -78151.9 2.3 8283.638 0.016 β− 896.0 0.9 146 916100.4 2.5
86 61 Pm -79047.9 2.4 8284.411 0.016 β− 224.1 0.3 146 915138.5 2.6
85 62 Sm -79272.1 2.4 8280.614 0.016 * 146 914897.9 2.6
84 63 Eu -77550 3 8263.580 0.022 β+ 1721.6 2.3 146 916746 3
83 64 Gd -75363 3 8243.378 0.021 β+ 2187.4 2.8 146 919094 3
82 65 Tb − -70752 12 8206.69 0.08 β+ 4611 12 146 924045 13
81 66 Dy x -64188 20 8156.71 0.13 β+ 6564 23 146 931092 21
80 67 Ho x -55837 28 8094.58 0.19 β+ 8350 30 146 940060 30
79 68 Er x -47050# 300# 8029# 2# β+ 8790# 300# 146 949490# 320#
78 69 Tm -p -36370# 300# 7951# 2# β+ 10690# 420# 146 960960# 320#

93 55 148 Cs -47300 580 8100 4 β− 10710 580 147 949220 620
92 56 Ba + -58010 80 8167.3 0.6 β− 5110 60 147 937720 90
91 57 La + -63130 60 8196.6 0.4 β− 7260 50 147 932230 60
90 58 Ce + -70391 29 8240.34 0.20 β− 2140 14 147 924430 30
89 59 Pr + -72531 26 8249.51 0.17 β− 4883 26 147 922135 28
88 60 Nd -77413.4 2.8 8277.213 0.019 β− -542 6 147 916893 3
87 61 Pm +p -76872 6 8268.27 0.04 β− 2470 6 147 917475 7
86 62 Sm -79342.2 2.4 8279.673 0.016 * 147 914822.7 2.6
85 63 Eu -76302 10 8253.85 0.07 β+ 3040 10 147 918086 11
84 64 Gd -76275.8 2.8 8248.382 0.019 β+ 27 10 147 918115 3
83 65 Tb -70540 14 8204.34 0.09 β+ 5735 14 147 924272 15
82 66 Dy -67859 11 8180.94 0.07 β+ 2681 10 147 927150 11
81 67 Ho x -58020 130 8109.1 0.9 β+ 9840 130 147 937720 140
80 68 Er x -51650# 200# 8061# 1# β+ 6360# 240# 147 944550# 210#
79 69 Tm x -39270# 400# 7972# 3# β+ 12380# 450# 147 957840# 430#
78 70 Yb x -30350# 600# 7906# 4# β+ 8920# 720# 147 967420# 640#
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94 55 149 Cs x -43850# 200# 8077# 1# β− 9640# 280# 148 952930# 210#
93 56 Ba x -53490# 200# 8136# 1# β− 7310# 370# 148 942580# 210#
92 57 La + -60800# 320# 8180# 2# β− 5900# 300# 148 934730# 340#
91 58 Ce + -66700 100 8214.4 0.7 β− 4360 50 148 928400 100
90 59 Pr + -71060 80 8238.4 0.6 β− 3320 80 148 923720 90
89 60 Nd -74380.9 2.8 8255.479 0.019 β− 1690 3 148 920149 3
88 61 Pm -76071 4 8261.573 0.028 β− 1071 4 148 918334 4
87 62 Sm -77141.9 2.4 8263.508 0.016 * 148 917184.7 2.6
86 63 Eu -76447 4 8253.590 0.029 β+ 695 4 148 917931 5
85 64 Gd -75133 4 8239.527 0.027 β+ 1313 4 148 919341 4
84 65 Tb -71496 4 8209.864 0.029 β+ 3637 4 148 923246 5
83 66 Dy -67715 9 8179.24 0.06 β+ 3781 9 148 927305 9
82 67 Ho − -61688 18 8133.54 0.12 β+ 6027 16 148 933775 20
81 68 Er x -53742 28 8074.95 0.19 β+ 7950 30 148 942310 30
80 69 Tm x -44040# 300# 8005# 2# β+ 9700# 300# 148 952720# 320#
79 70 Yb x -33500# 500# 7929# 3# β+ 10550# 590# 148 964040# 540#

95 55 150 Cs x -38960# 300# 8044# 2# β− 11630# 500# 149 958170# 320#
94 56 Ba x -50600# 400# 8117# 3# β− 6440# 570# 149 945680# 430#
93 57 La x -57040# 400# 8154# 3# β− 7790# 400# 149 938770# 430#
92 58 Ce + -64820 50 8201.0 0.3 β− 3480 40 149 930410 50
91 59 Pr + -68304 26 8218.95 0.17 β− 5386 26 149 926673 28
90 60 Nd -73690 3 8249.643 0.021 β− -86 20 149 920891 3
89 61 Pm + -73603 20 8243.85 0.13 β− 3454 20 149 920984 22
88 62 Sm -77057.3 2.4 8261.663 0.016 β− -2260 6 149 917275.5 2.6
87 63 Eu -74797 6 8241.38 0.04 β− 971 4 149 919702 7
86 64 Gd -75769 6 8242.64 0.04 * 149 918659 7
85 65 Tb -71111 8 8206.37 0.05 β+ 4658 8 149 923660 8
84 66 Dy -69317 5 8189.20 0.03 β+ 1794 8 149 925585 5
83 67 Ho -61948 14 8134.86 0.09 β+ 7369 15 149 933496 15
82 68 Er -57833 17 8102.21 0.11 β+ 4115 14 149 937914 18
81 69 Tm x -46610# 200# 8022# 1# β+ 11220# 200# 149 949960# 210#
80 70 Yb x -38730# 400# 7964# 3# β+ 7880# 450# 149 958420# 430#
79 71 Lu -p -24940# 500# 7867# 3# β+ 13790# 640# 149 973230# 540#

96 55 151 Cs x -35220# 500# 8020# 3# β− 10600# 640# 150 962190# 540#
95 56 Ba x -45820# 400# 8085# 3# β− 8470# 570# 150 950810# 430#
94 57 La x -54290# 400# 8136# 3# β− 7210# 410# 150 941720# 430#
93 58 Ce + -61500 100 8178.1 0.7 β− 5270 100 150 933980 110
92 59 Pr + -66771 23 8207.82 0.15 β− 4182 23 150 928319 25
91 60 Nd -n -70953 3 8230.338 0.021 β− 2442 4 150 923829 3
90 61 Pm -73395 5 8241.33 0.04 β− 1187 5 150 921207 6
89 62 Sm -74582.5 2.4 8244.012 0.016 β− 76.6 0.5 150 919932.4 2.6
88 63 Eu -74659.1 2.5 8239.339 0.016 * 150 919850.2 2.6
87 64 Gd -74195 4 8231.084 0.024 β+ 464.2 2.8 150 920348 4
86 65 Tb -71630 5 8208.91 0.03 β+ 2565 4 150 923103 5
85 66 Dy −α -68759 4 8184.719 0.027 β+ 2871 5 150 926185 4
84 67 Ho −α -63632 12 8145.59 0.08 β+ 5127 12 150 931688 13
83 68 Er x -58266 16 8104.87 0.11 β+ 5366 20 150 937449 18
82 69 Tm +α -50782 20 8050.12 0.13 β+ 7484 26 150 945483 22
81 70 Yb εp -41540 300 7983.8 2.0 β+ 9240 300 150 955400 320
80 71 Lu -p -30200# 400# 7903# 3# β+ 11340# 500# 150 967580# 430#
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96 56 152 Ba x -42600# 500# 8063# 3# β− 7470# 640# 151 954270# 540#
95 57 La x -50070# 400# 8107# 3# β− 9050# 450# 151 946250# 430#
94 58 Ce x -59110# 200# 8162# 1# β− 4700# 230# 151 936540# 210#
93 59 Pr + -63810 120 8187.4 0.8 β− 6350 120 151 931500 130
92 60 Nd -70158 25 8224.06 0.16 β− 1104 19 151 924682 26
91 61 Pm -71262 26 8226.18 0.17 β− 3506 26 151 923497 28
90 62 Sm -74768.8 2.5 8244.102 0.016 β− -1874.3 0.7 151 919732.4 2.7
89 63 Eu -72894.5 2.5 8226.624 0.016 β− 1819.7 1.2 151 921744.5 2.6
88 64 Gd +n -74714.2 2.5 8233.449 0.017 * 151 919791.0 2.7
87 65 Tb − -70720 40 8202.05 0.26 β+ 3990 40 151 924070 40
86 66 Dy −α -70124 5 8192.96 0.03 β+ 600 40 151 924718 6
85 67 Ho −α -63608 14 8144.94 0.09 β+ 6516 15 151 931714 15
84 68 Er −α -60500 11 8119.35 0.07 β+ 3108 10 151 935050 11
83 69 Tm x -51770 70 8056.8 0.5 β+ 8730 70 151 944420 80
82 70 Yb − -46310 210 8015.7 1.4 β+ 5470 200 151 950290 220
81 71 Lu x -33420# 200# 7926# 1# β+ 12880# 290# 151 964120# 210#

97 56 153 Ba x -37620# 800# 8031# 5# β− 9310# 1000# 152 959610# 860#
96 57 La x -46930# 600# 8087# 4# β− 8420# 720# 152 949620# 640#
95 58 Ce x -55350# 400# 8137# 3# β− 6280# 410# 152 940580# 430#
94 59 Pr + -61630 100 8172.4 0.7 β− 5720 100 152 933840 110
93 60 Nd + -67349 27 8204.70 0.18 β− 3336 25 152 927698 29
92 61 Pm -70685 11 8221.39 0.07 β− 1881 11 152 924117 12
91 62 Sm -72565.8 2.5 8228.574 0.016 β− 807.6 0.7 152 922097.4 2.7
90 63 Eu -73373.5 2.5 8228.740 0.016 * 152 921230.3 2.6
89 64 Gd -72889.8 2.5 8220.465 0.016 β+ 483.6 1.2 152 921749.5 2.7
88 65 Tb -71320 4 8205.093 0.029 β+ 1570 4 152 923435 5
87 66 Dy -69150 5 8185.793 0.030 β+ 2170.5 1.9 152 925765 5
86 67 Ho −α -65019 6 8153.68 0.04 β+ 4130 6 152 930199 6
85 68 Er -60488 9 8118.95 0.06 β+ 4531 10 152 935063 9
84 69 Tm −α -54015 18 8071.54 0.12 β+ 6473 16 152 942012 20
83 70 Yb x -47060# 200# 8021# 1# β+ 6960# 200# 152 949480# 210#
82 71 Lu +α -38410 210 7959.3 1.4 β+ 8650# 290# 152 958770 220
81 72 Hf x -27300# 500# 7882# 3# β+ 11110# 550# 152 970690# 540#

97 57 154 La x -42380# 600# 8057# 4# β− 10320# 780# 153 954500# 640#
96 58 Ce x -52700# 500# 8119# 3# β− 5500# 530# 153 943420# 540#
95 59 Pr + -58200 150 8149.5 1.0 β− 7490 100 153 937520 160
94 60 Nd + -65690 110 8193.1 0.7 β− 2810 120 153 929480 120
93 61 Pm + -68500 40 8206.22 0.29 β− 3960 40 153 926460 50
92 62 Sm -72461.6 2.5 8226.876 0.017 β− -717.2 1.1 153 922209.3 2.7
91 63 Eu -71744.4 2.5 8217.139 0.016 β− 1968.8 1.1 153 922979.2 2.6
90 64 Gd -73713.2 2.5 8224.843 0.016 β− -3550 50 153 920865.6 2.7
89 65 Tb − -70160 50 8196.70 0.29 β− 240 50 153 924680 50
88 66 Dy -70398 8 8193.16 0.05 * 153 924424 8
87 67 Ho −α -64644 8 8150.71 0.05 β+ 5754 10 153 930602 9
86 68 Er -62612 5 8132.44 0.04 β+ 2032 10 153 932783 6
85 69 Tm −α -54429 14 8074.22 0.09 β+ 8183 15 153 941568 15
84 70 Yb −α -49934 17 8039.95 0.11 β+ 4496 14 153 946394 19
83 71 Lu +α -39570# 200# 7968# 1# β+ 10370# 200# 153 957520# 220#
82 72 Hf x -32730# 500# 7918# 3# β+ 6840# 540# 153 964860# 540#
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98 57 155 La x -38800# 800# 8034# 5# β− 9600# 1000# 154 958350# 860#
97 58 Ce x -48400# 600# 8091# 4# β− 7380# 670# 154 948040# 640#
96 59 Pr x -55780# 300# 8133# 2# β− 6700# 340# 154 940120# 320#
95 60 Nd + -62470# 150# 8172# 1# β− 4500# 150# 154 932930# 160#
94 61 Pm + -66970 30 8195.51 0.19 β− 3220 30 154 928100 30
93 62 Sm -n -70197.2 2.6 8211.264 0.017 β− 1627.2 1.2 154 924640.2 2.8
92 63 Eu -71824.5 2.5 8216.715 0.016 β− 252.7 1.2 154 922893.3 2.7
91 64 Gd -72077.1 2.5 8213.297 0.016 * 154 922622.0 2.7
90 65 Tb + -71254 12 8202.94 0.08 β+ 823 12 154 923505 13
89 66 Dy +n -69160 12 8184.38 0.08 β+ 2094.5 1.9 154 925754 13
88 67 Ho x -66040 18 8159.20 0.12 β+ 3120 22 154 929103 19
87 68 Er −α -62215 7 8129.48 0.04 β+ 3824 19 154 933209 7
86 69 Tm −α -56635 13 8088.44 0.09 β+ 5580 14 154 939199 14
85 70 Yb −α -50503 17 8043.83 0.11 β+ 6132 21 154 945782 18
84 71 Lu +α -42554 20 7987.49 0.13 β+ 7949 26 154 954316 22
83 72 Hf x -34100# 400# 7928# 3# β+ 8450# 400# 154 963390# 430#
82 73 Ta -p -23670# 500# 7856# 3# β+ 10430# 640# 154 974590# 540#

98 58 156 Ce x -45400# 600# 8071# 4# β− 6510# 720# 155 951260# 640#
97 59 Pr x -51910# 400# 8108# 3# β− 8620# 450# 155 944270# 430#
96 60 Nd + -60530 200 8158.4 1.3 β− 3690 200 155 935020 220
95 61 Pm + -64220 30 8177.07 0.22 β− 5150 30 155 931060 40
94 62 Sm -69370 10 8205.07 0.06 β− 723 8 155 925528 10
93 63 Eu -70093 6 8204.68 0.04 β− 2449 5 155 924752 6
92 64 Gd -72542.2 2.5 8215.368 0.016 β− -2445 4 155 922122.7 2.7
91 65 Tb -70098 4 8194.682 0.028 β− 432 7 155 924747 5
90 66 Dy -70530 7 8192.44 0.04 * 155 924283 7
89 67 Ho x -65350 40 8154.25 0.29 β+ 5180 50 155 929840 50
88 68 Er x -64213 24 8141.91 0.16 β+ 1140 50 155 931065 26
87 69 Tm −α -56840 16 8089.64 0.10 β+ 7373 29 155 938980 17
86 70 Yb −α -53264 11 8061.70 0.07 β+ 3575 13 155 942818 12
85 71 Lu −α -43750 70 7995.7 0.5 β+ 9510 70 155 953030 80
84 72 Hf −α -37850 210 7952.9 1.3 β+ 5900 200 155 959360 220
83 73 Ta -p -25800# 400# 7871# 3# β+ 12050# 450# 155 972300# 430#

99 58 157 Ce x -40670# 700# 8041# 4# β− 8300# 810# 156 956340# 750#
98 59 Pr x -48970# 400# 8089# 3# β− 7830# 450# 156 947430# 430#
97 60 Nd x -56790# 200# 8134# 1# β− 5580# 230# 156 939030# 210#
96 61 Pm + -62370 110 8164.6 0.7 β− 4360 100 156 933040 120
95 62 Sm + -66730 50 8187.4 0.3 β− 2730 50 156 928360 50
94 63 Eu -69467 5 8199.85 0.03 β− 1363 5 156 925424 6
93 64 Gd -70830.7 2.5 8203.550 0.016 * 156 923960.1 2.7
92 65 Tb -70770.6 2.5 8198.184 0.016 β+ 60.05 0.30 156 924024.6 2.7
91 66 Dy -69428 7 8184.65 0.04 β+ 1343 6 156 925466 7
90 67 Ho x -66829 24 8163.11 0.16 β+ 2599 25 156 928256 26
89 68 Er x -63420 28 8136.41 0.18 β+ 3410 40 156 931920 30
88 69 Tm x -58709 28 8101.43 0.18 β+ 4710 40 156 936970 30
87 70 Yb -53442 10 8062.89 0.06 β+ 5267 30 156 942628 11
86 71 Lu IT -46483 19 8013.59 0.12 β+ 6959 18 156 950098 20
85 72 Hf −α -38750# 200# 7959# 1# β+ 7730# 200# 156 958400# 210#
84 73 Ta IT -29630 210 7896.3 1.3 β+ 9130# 290# 156 968190 220
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99 59 158 Pr x -44730# 600# 8062# 4# β− 9670# 720# 157 951980# 640#
98 60 Nd x -54400# 400# 8119# 3# β− 4690# 420# 157 941600# 430#
97 61 Pm + -59090 130 8143.3 0.8 β− 6120 100 157 936560 140
96 62 Sm + -65210 80 8177.1 0.5 β− 1999 15 157 929990 80
95 63 Eu + -67210 80 8184.8 0.5 β− 3490 80 157 927850 80
94 64 Gd -70696.8 2.5 8201.865 0.016 β− -1219.5 0.9 157 924103.9 2.7
93 65 Tb -69477.2 2.6 8189.195 0.017 β− 934.9 2.6 157 925413.1 2.8
92 66 Dy -70412 3 8190.160 0.022 * 157 924409 4
91 67 Ho − -66191 27 8158.49 0.17 β+ 4221 27 157 928941 29
90 68 Er -65304 25 8147.93 0.16 β+ 890 40 157 929893 27
89 69 Tm -58703 25 8101.20 0.16 β+ 6600 30 157 936980 27
88 70 Yb -56015 8 8079.23 0.05 β+ 2688 27 157 939866 9
87 71 Lu −α -47214 15 8018.58 0.10 β+ 8800 17 157 949313 16
86 72 Hf −α -42104 18 7981.29 0.11 β+ 5110 15 157 954799 19
85 73 Ta +α -31020# 200# 7906# 1# β+ 11090# 200# 157 966700# 220#
84 74 W −α -23700# 500# 7855# 3# β+ 7320# 540# 157 974560# 540#

100 59 159 Pr x -41450# 700# 8042# 4# β− 8770# 860# 158 955500# 750#
99 60 Nd x -50220# 500# 8092# 3# β− 6630# 540# 158 946090# 540#
98 61 Pm x -56850# 200# 8129# 1# β− 5360# 220# 158 938970# 210#
97 62 Sm + -62210 100 8157.5 0.6 β− 3840 100 158 933210 110
96 63 Eu -66053 7 8176.76 0.05 β− 2515 7 158 929089 8
95 64 Gd -68568.5 2.5 8187.659 0.016 β− 970.5 0.7 158 926388.7 2.7
94 65 Tb -69539.0 2.6 8188.842 0.016 * 158 925346.8 2.7
93 66 Dy -69173.5 2.7 8181.623 0.017 β+ 365.6 1.2 158 925739.2 2.9
92 67 Ho − -67336 4 8165.145 0.024 β+ 1837.6 2.7 158 927712 4
91 68 Er − -64567 4 8142.813 0.027 β+ 2768.5 2.0 158 930684 5
90 69 Tm x -60570 28 8112.75 0.18 β+ 3997 28 158 934980 30
89 70 Yb x -55843 18 8078.10 0.12 β+ 4730 30 158 940050 20
88 71 Lu x -49710 40 8034.64 0.24 β+ 6130 40 158 946630 40
87 72 Hf −α -42854 17 7986.57 0.11 β+ 6860 40 158 953995 18
86 73 Ta IT -34448 21 7928.78 0.13 β+ 8405 27 158 963018 22
85 74 W −α -25230# 400# 7866# 3# β+ 9220# 400# 158 972920# 430#

100 60 160 Nd x -47420# 600# 8074# 4# β− 5680# 670# 159 949090# 640#
99 61 Pm x -53100# 300# 8105# 2# β− 7310# 360# 159 942990# 320#
98 62 Sm x -60420# 200# 8146# 1# β− 2950# 280# 159 935140# 210#
97 63 Eu + -63370# 200# 8159# 1# β− 4580# 200# 159 931970# 220#
96 64 Gd -67948.6 2.6 8183.057 0.016 β− -105.7 1.0 159 927054.1 2.7
95 65 Tb -67842.9 2.6 8177.507 0.016 β− 1835.1 1.3 159 927167.6 2.7
94 66 Dy -69678.1 2.5 8184.087 0.016 * 159 925197.5 2.7
93 67 Ho − -66388 15 8158.63 0.10 β+ 3290 15 159 928729 16
92 68 Er x -66058 24 8151.69 0.15 β+ 330 29 159 929083 26
91 69 Tm x -60300 30 8110.82 0.21 β+ 5760 40 159 935260 40
90 70 Yb x -58170 17 8092.60 0.10 β+ 2130 40 159 937552 18
89 71 Lu x -50270 60 8038.3 0.4 β+ 7900 60 159 946030 60
88 72 Hf −α -45937 12 8006.37 0.07 β+ 4330 60 159 950684 12
87 73 Ta −α -35880 90 7938.6 0.6 β+ 10060 90 159 961490 100
86 74 W −α -29360 210 7893.0 1.3 β+ 6510 200 159 968480 220
85 75 Re -p -16660# 400# 7809# 3# β+ 12700# 450# 159 982120# 430#
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101 60 161 Nd x -42960# 700# 8047# 4# β− 7470# 860# 160 953880# 750#
100 61 Pm x -50430# 500# 8088# 3# β− 6550# 590# 160 945860# 540#

99 62 Sm x -56980# 300# 8124# 2# β− 4800# 420# 160 938830# 320#
98 63 Eu x -61780# 300# 8149# 2# β− 3740# 300# 160 933680# 320#
97 64 Gd -n -65512.7 2.7 8167.233 0.017 β− 1955.5 1.4 160 929669.2 2.9
96 65 Tb -67468.2 2.6 8174.520 0.016 β− 592.9 1.3 160 927569.9 2.8
95 66 Dy -68061.1 2.5 8173.344 0.016 * 160 926933.4 2.7
94 67 Ho -67203 3 8163.153 0.020 β+ 858.3 2.2 160 927855 3
93 68 Er +n -65209 9 8145.91 0.06 β+ 1994 9 160 929995 10
92 69 Tm x -61899 28 8120.49 0.17 β+ 3310 29 160 933550 30
91 70 Yb x -57844 16 8090.45 0.10 β+ 4050 30 160 937902 17
90 71 Lu x -52562 28 8052.78 0.17 β+ 5280 30 160 943570 30
89 72 Hf -46319 23 8009.14 0.14 β+ 6240 40 160 950275 24
88 73 Ta IT -38730# 60# 7957# 0# β+ 7590# 60# 160 958420# 60#
87 74 W −α -30410# 200# 7901# 1# β+ 8330# 200# 160 967360# 210#
86 75 Re -p -20880 210 7836.5 1.3 β+ 9530# 290# 160 977590 220

101 61 162 Pm x -46310# 700# 8063# 4# β− 8450# 860# 161 950290# 750#
100 62 Sm x -54750# 500# 8110# 3# β− 3890# 590# 161 941220# 540#

99 63 Eu x -58650# 300# 8129# 2# β− 5640# 300# 161 937040# 320#
98 64 Gd -nn -64287 5 8159.077 0.028 β− 1390 40 161 930985 5
97 65 Tb + -65680 40 8162.85 0.23 β− 2510 40 161 929490 40
96 66 Dy -68186.8 2.5 8173.490 0.016 β− -2140 3 161 926798.4 2.7
95 67 Ho -66047 4 8155.452 0.024 β− 296 4 161 929096 4
94 68 Er -66343 3 8152.447 0.021 * 161 928778 4
93 69 Tm − -61484 26 8117.62 0.16 β+ 4859 26 161 933995 28
92 70 Yb x -59832 16 8102.60 0.10 β+ 1650 30 161 935768 17
91 71 Lu x -52840 80 8054.6 0.5 β+ 6990 80 161 943280 80
90 72 Hf −α -49173 10 8027.15 0.06 β+ 3660 80 161 947210 10
89 73 Ta −α -39780 50 7964.3 0.3 β+ 9390 50 161 957290 60
88 74 W −α -34002 18 7923.84 0.11 β+ 5780 50 161 963497 19
87 75 Re +α -22350# 200# 7847# 1# β+ 11650# 200# 161 976000# 220#
86 76 Os −α -14500# 500# 7794# 3# β+ 7850# 540# 161 984430# 540#

102 61 163 Pm x -43150# 800# 8043# 5# β− 7750# 1060# 162 953680# 860#
101 62 Sm x -50900# 700# 8086# 4# β− 5730# 860# 162 945360# 750#
100 63 Eu x -56630# 500# 8116# 3# β− 4860# 590# 162 939210# 540#

99 64 Gd x -61490# 300# 8141# 2# β− 3110# 300# 162 933990# 320#
98 65 Tb +p -64601 5 8155.666 0.029 β− 1785 4 162 930648 5
97 66 Dy -66386.5 2.5 8161.818 0.016 * 162 928731.2 2.7
96 67 Ho -66383.9 2.5 8157.002 0.016 β+ 2.555 0.016 162 928733.9 2.7
95 68 Er -65174 5 8144.78 0.03 β+ 1210 5 162 930033 6
94 69 Tm − -62735 6 8125.02 0.04 β+ 2439 3 162 932651 6
93 70 Yb x -59304 16 8099.17 0.10 β+ 3431 17 162 936334 17
92 71 Lu x -54791 28 8066.68 0.17 β+ 4510 30 162 941180 30
91 72 Hf x -49286 28 8028.11 0.17 β+ 5510 40 162 947090 30
90 73 Ta −α -42540 40 7981.93 0.23 β+ 6750 50 162 954330 40
89 74 W −α -34910 50 7930.3 0.3 β+ 7630 70 162 962520 60
88 75 Re IT -26007 20 7870.89 0.12 β+ 8900 60 162 972081 21
87 76 Os −α -16120# 400# 7805# 2# β+ 9880# 400# 162 982690# 430#
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102 62 164 Sm x -48180# 800# 8069# 5# β− 4930# 1000# 163 948280# 860#
101 63 Eu x -53100# 600# 8095# 4# β− 6640# 720# 163 942990# 640#
100 64 Gd x -59750# 400# 8130# 2# β− 2340# 410# 163 935860# 430#

99 65 Tb + -62080 100 8139.8 0.6 β− 3890 100 163 933350 110
98 66 Dy -65973.3 2.5 8158.746 0.015 β− -986.2 1.4 163 929174.8 2.7
97 67 Ho -64987.1 2.8 8147.963 0.017 β− 962.5 2.3 163 930233.5 3.0
96 68 Er -65950 3 8149.061 0.019 * 163 929200 3
95 69 Tm x -61888 28 8119.53 0.17 β+ 4061 28 163 933560 30
94 70 Yb x -61023 16 8109.48 0.10 β+ 870 30 163 934489 17
93 71 Lu x -54642 28 8065.80 0.17 β+ 6380 30 163 941340 30
92 72 Hf +α -51822 20 8043.83 0.12 β+ 2820 30 163 944367 22
91 73 Ta x -43283 28 7987.00 0.17 β+ 8540 30 163 953530 30
90 74 W −α -38234 12 7951.44 0.07 β+ 5050 30 163 958954 13
89 75 Re +α -27640# 160# 7882# 1# β+ 10590# 160# 163 970320# 170#
88 76 Os −α -20460 210 7833.5 1.3 β+ 7180# 240# 163 978040 220
87 77 Ir −α -7270# 410# 7748# 3# β+ 13200# 460# 163 992200# 440#

103 62 165 Sm x -43800# 900# 8043# 5# β− 6760# 1140# 164 952980# 970#
102 63 Eu x -50560# 700# 8079# 4# β− 5910# 860# 164 945720# 750#
101 64 Gd x -56470# 500# 8110# 3# β− 4190# 540# 164 939380# 540#
100 65 Tb x -60660# 200# 8131# 1# β− 2960# 200# 164 934880# 210#

99 66 Dy -n -63617.9 2.5 8143.942 0.015 β− 1286.6 0.9 164 931703.3 2.7
98 67 Ho -64904.6 2.5 8146.998 0.015 * 164 930322.1 2.7
97 68 Er -64528 3 8139.976 0.019 β+ 376.3 2.0 164 930726 3
96 69 Tm -62936 3 8125.584 0.020 β+ 1592.4 1.5 164 932435 4
95 70 Yb x -60287 28 8104.79 0.17 β+ 2649 28 164 935280 30
94 71 Lu x -56442 27 8076.75 0.16 β+ 3840 40 164 939407 28
93 72 Hf x -51636 28 8042.87 0.17 β+ 4810 40 164 944570 30
92 73 Ta +α -45855 17 8003.10 0.11 β+ 5780 30 164 950773 19
91 74 W -38862 25 7955.97 0.15 β+ 6990 30 164 958280 27
90 75 Re +α -30657 28 7901.50 0.17 β+ 8210 40 164 967089 30
89 76 Os −α -21650# 200# 7842# 1# β+ 9010# 200# 164 976760# 220#
88 77 Ir IT -11630# 220# 7777# 1# β+ 10020# 300# 164 987520# 230#

103 63 166 Eu x -46600# 800# 8055# 5# β− 7800# 1000# 165 949970# 860#
102 64 Gd x -54400# 600# 8097# 4# β− 3360# 600# 165 941600# 640#
101 65 Tb + -57760 100 8112.9 0.6 β− 4830 100 165 937990 110
100 66 Dy -n -62590.1 2.6 8137.313 0.015 β− 486.8 1.0 165 932806.7 2.8

99 67 Ho -63076.9 2.5 8135.532 0.015 β− 1854.7 0.9 165 932284.2 2.7
98 68 Er -64931.6 2.5 8141.992 0.015 * 165 930293.1 2.7
97 69 Tm − -61894 12 8118.98 0.07 β+ 3038 12 165 933554 13
96 70 Yb +nn -61588 8 8112.43 0.05 β+ 305 14 165 933882 9
95 71 Lu x -56021 30 8074.17 0.18 β+ 5570 30 165 939860 30
94 72 Hf x -53859 28 8056.44 0.17 β+ 2160 40 165 942180 30
93 73 Ta x -46098 28 8004.97 0.17 β+ 7760 40 165 950510 30
92 74 W −α -41892 10 7974.92 0.06 β+ 4206 30 165 955027 11
91 75 Re IT -31850# 90# 7910# 1# β+ 10040# 90# 165 965810# 90#
90 76 Os −α -25438 18 7866.38 0.11 β+ 6410# 90# 165 972691 20
89 77 Ir -p -13210# 200# 7788# 1# β+ 12230# 200# 165 985820# 220#
88 78 Pt −α -4790# 500# 7733# 3# β+ 8410# 540# 165 994860# 540#
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104 63 167 Eu x -43590# 800# 8037# 5# β− 7120# 1000# 166 953210# 860#
103 64 Gd x -50700# 600# 8075# 4# β− 5140# 720# 166 945570# 640#
102 65 Tb x -55840# 400# 8101# 2# β− 4090# 410# 166 940050# 430#
101 66 Dy + -59940 60 8121.0 0.4 β− 2350 60 166 935660 60
100 67 Ho p2n -62287 6 8130.41 0.03 β− 1010 5 166 933133 6

99 68 Er -63296.7 2.5 8131.779 0.015 * 166 932048.2 2.7
98 69 Tm -62548.3 2.7 8122.613 0.016 β+ 748.4 1.5 166 932851.6 2.9
97 70 Yb -60594 5 8106.226 0.028 β+ 1954 4 166 934950 5
96 71 Lu x -57500 30 8083.02 0.19 β+ 3090 30 166 938270 30
95 72 Hf x -53468 28 8054.18 0.17 β+ 4030 40 166 942600 30
94 73 Ta x -48351 28 8018.86 0.17 β+ 5120 40 166 948090 30
93 74 W +α -42089 19 7976.68 0.12 β+ 6260 30 166 954816 21
92 75 Re +α -34840# 50# 7929# 0# β+ 7250# 60# 166 962600# 60#
91 76 Os −α -26500 70 7874.0 0.4 β+ 8330# 90# 166 971550 80
90 77 Ir -p -17079 19 7812.86 0.11 β+ 9420 80 166 981665 20
89 78 Pt −α -6540# 410# 7745# 2# β+ 10540# 410# 166 992980# 440#

104 64 168 Gd x -48100# 700# 8060# 4# β− 4400# 860# 167 948360# 750#
103 65 Tb x -52500# 500# 8081# 3# β− 6070# 520# 167 943640# 540#
102 66 Dy +pp -58560 140 8112.6 0.8 β− 1500 140 167 937130 150
101 67 Ho + -60070 30 8116.85 0.18 β− 2930 30 167 935520 30
100 68 Er -62996.7 2.5 8129.634 0.015 β− -1679.1 1.9 167 932370.2 2.7

99 69 Tm -61317.7 2.9 8114.982 0.017 β− 257 4 167 934173 3
98 70 Yb -61575 4 8111.855 0.026 * 167 933897 5
97 71 Lu − -57060 50 8080.35 0.28 β+ 4510 50 167 938740 50
96 72 Hf x -55361 28 8065.55 0.17 β+ 1700 50 167 940570 30
95 73 Ta x -48394 28 8019.43 0.17 β+ 6970 40 167 948050 30
94 74 W +α -44890 16 7993.92 0.10 β+ 3500 30 167 951808 17
93 75 Re −α -35790 30 7935.12 0.18 β+ 9100 30 167 961570 30
92 76 Os −α -29991 12 7895.91 0.07 β+ 5800 30 167 967804 13
91 77 Ir IT -18740# 150# 7824# 1# β+ 11250# 150# 167 979880# 160#
90 78 Pt −α -11040 210 7773.8 1.2 β+ 7700# 240# 167 988150 220

105 64 169 Gd x -43900# 800# 8035# 5# β− 6190# 1000# 168 952870# 860#
104 65 Tb x -50100# 600# 8067# 4# β− 5510# 670# 168 946220# 640#
103 66 Dy + -55600 300 8094.8 1.8 β− 3200 300 168 940310 320
102 67 Ho +p -58803 20 8109.10 0.12 β− 2126 20 168 936872 22
101 68 Er -60928.7 2.5 8117.052 0.015 β− 351.3 1.1 168 934590.4 2.7
100 69 Tm -61280.0 2.5 8114.501 0.015 * 168 934213.3 2.7

99 70 Yb -60370 4 8104.489 0.026 β+ 910 4 168 935190 5
98 71 Lu − -58077 5 8086.29 0.03 β+ 2293 3 168 937651 6
97 72 Hf x -54717 28 8061.78 0.17 β+ 3360 28 168 941260 30
96 73 Ta x -50290 28 8030.96 0.17 β+ 4430 40 168 946010 30
95 74 W -44918 15 7994.54 0.09 β+ 5370 30 168 951779 17
94 75 Re -38386 28 7951.26 0.17 β+ 6530 30 168 958790 30
93 76 Os −α -30721 25 7901.28 0.15 β+ 7660 40 168 967019 27
92 77 Ir +α -22081 26 7845.52 0.16 β+ 8640 40 168 976295 28
91 78 Pt −α -12380# 200# 7783# 1# β+ 9710# 200# 168 986720# 220#
90 79 Au x -1790# 300# 7716# 2# β+ 10590# 360# 168 998080# 320#
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105 65 170 Tb x -46340# 700# 8045# 4# β− 7320# 730# 169 950250# 750#
104 66 Dy x -53660# 200# 8083# 1# β− 2580# 200# 169 942390# 210#
103 67 Ho + -56240 50 8093.83 0.29 β− 3870 50 169 939620 50
102 68 Er -60114.6 2.8 8111.994 0.016 β− -314.0 1.8 169 935464.3 3.0
101 69 Tm -59800.6 2.5 8105.545 0.015 β− 968.3 0.8 169 935801.4 2.7
100 70 Yb -60769.0 2.4 8106.639 0.014 * 169 934761.8 2.6

99 71 Lu − -57310 17 8081.69 0.10 β+ 3459 17 169 938475 18
98 72 Hf x -56254 28 8070.88 0.16 β+ 1060 30 169 939610 30
97 73 Ta x -50138 28 8030.30 0.16 β+ 6120 40 169 946180 30
96 74 W +α -47293 15 8008.96 0.09 β+ 2840 30 169 949228 16
95 75 Re x -38918 26 7955.09 0.15 β+ 8376 30 169 958220 28
94 76 Os −α -33928 11 7921.14 0.06 β+ 4990 28 169 963577 12
93 77 Ir −α -23320# 100# 7854# 1# β+ 10610# 100# 169 974970# 110#
92 78 Pt −α -16306 19 7808.27 0.11 β+ 7010# 100# 169 982495 20
91 79 Au -p -3610# 200# 7729# 1# β+ 12690# 200# 169 996120# 220#

106 65 171 Tb x -43500# 800# 8028# 5# β− 6610# 860# 170 953300# 860#
105 66 Dy x -50110# 300# 8062# 2# β− 4410# 670# 170 946200# 320#
104 67 Ho + -54520 600 8084 4 β− 3200 600 170 941470 640
103 68 Er -57724.9 2.8 8097.781 0.016 β− 1490.7 1.2 170 938029.8 3.0
102 69 Tm -59215.6 2.6 8101.923 0.015 β− 96.5 1.0 170 936429.4 2.8
101 70 Yb -59312.1 2.4 8097.913 0.014 * 170 936325.8 2.6
100 71 Lu -57833.5 2.8 8084.691 0.016 β+ 1478.6 1.9 170 937913.1 3.0

99 72 Hf x -55431 29 8066.07 0.17 β+ 2402 29 170 940490 30
98 73 Ta x -51720 28 8039.79 0.16 β+ 3710 40 170 944480 30
97 74 W x -47086 28 8008.12 0.16 β+ 4630 40 170 949450 30
96 75 Re x -41250 28 7969.41 0.16 β+ 5840 40 170 955720 30
95 76 Os -34293 19 7924.15 0.11 β+ 6960 30 170 963185 20
94 77 Ir −α -26430 40 7873.59 0.23 β+ 7860 40 170 971630 40
93 78 Pt −α -17470 90 7816.6 0.5 β+ 8960 100 170 981240 90
92 79 Au IT -7565 26 7754.12 0.15 β+ 9910 90 170 991879 28
91 80 Hg x 3500# 300# 7685# 2# β+ 11070# 300# 171 003760# 320#

106 66 172 Dy x -47730# 400# 8049# 2# β− 3670# 570# 171 948760# 430#
105 67 Ho x -51400# 400# 8065# 2# β− 5090# 400# 171 944820# 430#
104 68 Er -56489 5 8090.444 0.027 β− 891 5 171 939356 5
103 69 Tm -57380 6 8091.07 0.03 β− 1880 6 171 938400 6
102 70 Yb -59260.3 2.4 8097.457 0.014 * 171 936381.5 2.6
101 71 Lu -56741.3 3.0 8078.263 0.017 β+ 2518.9 2.4 171 939086 3
100 72 Hf x -56404 24 8071.75 0.14 β+ 338 25 171 939448 26

99 73 Ta x -51330 28 8037.70 0.16 β+ 5070 40 171 944900 30
98 74 W x -49097 28 8020.17 0.16 β+ 2230 40 171 947290 30
97 75 Re +α -41520 50 7971.6 0.3 β+ 7570 60 171 955420 60
96 76 Os +α -37238 15 7942.13 0.08 β+ 4290 60 171 960023 16
95 77 Ir −α -27520# 110# 7881# 1# β+ 9720# 110# 171 970460# 110#
94 78 Pt −α -21101 13 7839.21 0.07 β+ 6420# 110# 171 977347 14
93 79 Au −α -9280# 160# 7766# 1# β+ 11820# 160# 171 990040# 170#
92 80 Hg −α -1090 210 7713.8 1.2 β+ 8200# 240# 171 998830 220

107 66 173 Dy x -43780# 500# 8026# 3# β− 5320# 640# 172 953000# 540#
106 67 Ho x -49100# 400# 8052# 2# β− 4560# 450# 172 947290# 430#
105 68 Er x -53650# 200# 8074# 1# β− 2610# 200# 172 942400# 210#
104 69 Tm p2n -56259 5 8084.479 0.029 β− 1297 5 172 939604 5
103 70 Yb -57556.3 2.4 8087.456 0.014 * 172 938210.8 2.6
102 71 Lu -56885.8 2.4 8079.058 0.014 β+ 670.5 1.7 172 938930.6 2.6
101 72 Hf x -55412 28 8066.02 0.16 β+ 1474 28 172 940510 30
100 73 Ta x -52397 28 8044.06 0.16 β+ 3020 40 172 943750 30

99 74 W x -48727 28 8018.33 0.16 β+ 3670 40 172 947690 30
98 75 Re x -43554 28 7983.91 0.16 β+ 5170 40 172 953240 30
97 76 Os -37438 15 7944.03 0.09 β+ 6120 30 172 959808 16
96 77 Ir +α -30272 14 7898.09 0.08 β+ 7166 20 172 967502 15
95 78 Pt −α -21940 60 7845.4 0.3 β+ 8330 60 172 976440 60
94 79 Au +α -12820 26 7788.16 0.15 β+ 9120 60 172 986237 28
93 80 Hg −α -2570# 210# 7724# 1# β+ 10250# 210# 172 997240# 220#
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107 67 174 Ho x -45500# 500# 8032# 3# β− 6450# 590# 173 951150# 540#
106 68 Er x -51950# 300# 8064# 2# β− 1920# 300# 173 944230# 320#
105 69 Tm + -53870 40 8070.67 0.26 β− 3080 40 173 942170 50
104 70 Yb -56949.6 2.4 8083.876 0.014 β− -1374.3 1.6 173 938862.1 2.6
103 71 Lu -55575.3 2.4 8071.482 0.014 β− 271.3 2.1 173 940337.5 2.6
102 72 Hf -55846.6 2.8 8068.545 0.016 * 173 940046 3
101 73 Ta x -51741 28 8040.45 0.16 β+ 4106 28 173 944450 30
100 74 W x -50227 28 8027.26 0.16 β+ 1510 40 173 946080 30

99 75 Re x -43673 28 7985.09 0.16 β+ 6550 40 173 953120 30
98 76 Os +α -39996 11 7959.47 0.06 β+ 3680 30 173 957062 12
97 77 Ir −α -30869 28 7902.51 0.16 β+ 9128 30 173 966861 30
96 78 Pt −α -25319 12 7866.12 0.07 β+ 5550 30 173 972819 13
95 79 Au −α -14200# 100# 7798# 1# β+ 11120# 100# 173 984760# 110#
94 80 Hg −α -6647 20 7749.82 0.11 β+ 7550# 100# 173 992864 21

108 67 175 Ho x -42800# 600# 8016# 3# β− 5850# 720# 174 954050# 640#
107 68 Er x -48650# 400# 8045# 2# β− 3660# 400# 174 947770# 430#
106 69 Tm + -52320 50 8061.80 0.29 β− 2390 50 174 943840 50
105 70 Yb -54700.6 2.4 8070.954 0.014 β− 470.1 1.3 174 941276.5 2.6
104 71 Lu -55170.7 2.2 8069.169 0.012 * 174 940771.8 2.3
103 72 Hf -54483.8 2.8 8060.774 0.016 β+ 686.8 1.9 174 941509 3
102 73 Ta x -52409 28 8044.44 0.16 β+ 2075 28 174 943740 30
101 74 W x -49633 28 8024.11 0.16 β+ 2780 40 174 946720 30
100 75 Re x -45288 28 7994.82 0.16 β+ 4340 40 174 951380 30

99 76 Os +α -40105 14 7960.72 0.08 β+ 5180 30 174 956946 15
98 77 Ir -33429 20 7918.11 0.11 β+ 6676 24 174 964113 21
97 78 Pt -25690 19 7869.41 0.11 β+ 7739 27 174 972421 20
96 79 Au −α -17440 40 7817.82 0.24 β+ 8250 50 174 981270 50
95 80 Hg −α -7990 100 7759.3 0.6 β+ 9450 110 174 991420 110

108 68 176 Er x -46500# 400# 8033# 2# β− 2870# 410# 175 950080# 430#
107 69 Tm + -49370 100 8045.1 0.6 β− 4120 100 175 946990 110
106 70 Yb -53494.1 2.6 8064.100 0.015 β− -106.8 1.6 175 942571.7 2.8
105 71 Lu -53387.4 2.2 8059.049 0.012 β− 1190.2 0.8 175 942686.3 2.3
104 72 Hf -54577.5 2.2 8061.366 0.013 * 175 941408.6 2.4
103 73 Ta x -51370 30 8038.67 0.17 β+ 3210 30 175 944860 30
102 74 W x -50642 28 8030.11 0.16 β+ 720 40 175 945630 30
101 75 Re x -45063 28 7993.97 0.16 β+ 5580 40 175 951620 30
100 76 Os x -42098 28 7972.68 0.16 β+ 2960 40 175 954810 30

99 77 Ir -33861 20 7921.43 0.12 β+ 8240 30 175 963649 22
98 78 Pt +α -28928 14 7888.96 0.08 β+ 4933 25 175 968945 15
97 79 Au −α -18540# 110# 7825# 1# β+ 10390# 110# 175 980100# 110#
96 80 Hg −α -11779 14 7782.63 0.08 β+ 6760# 110# 175 987355 15
95 81 Tl x 550# 200# 7708# 1# β+ 12330# 200# 176 000590# 210#

109 68 177 Er x -42800# 500# 8013# 3# β− 4670# 590# 176 954050# 540#
108 69 Tm x -47470# 300# 8035# 2# β− 3520# 300# 176 949040# 320#
107 70 Yb -n -50989.2 2.6 8049.989 0.015 β− 1399.8 1.6 176 945260.8 2.8
106 71 Lu -52389.0 2.2 8053.478 0.012 β− 500.6 0.7 176 943758.1 2.3
105 72 Hf -52889.6 2.1 8051.886 0.012 * 176 943220.7 2.3
104 73 Ta − -51724 4 8040.878 0.021 β+ 1166 3 176 944472 4
103 74 W x -49702 28 8025.04 0.16 β+ 2022 28 176 946640 30
102 75 Re x -46269 28 8001.22 0.16 β+ 3430 40 176 950330 30
101 76 Os +α -41950 16 7972.40 0.09 β+ 4320 30 176 954965 17
100 77 Ir x -36047 20 7934.63 0.11 β+ 5902 25 176 961302 21

99 78 Pt -29370 15 7892.49 0.08 β+ 6677 25 176 968469 16
98 79 Au -21550 13 7843.89 0.07 β+ 7820 20 176 976865 14
97 80 Hg −α -12780 80 7789.9 0.4 β+ 8770 80 176 986280 80
96 81 Tl IT -3328 25 7732.10 0.14 β+ 9450 80 176 996427 27
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109 69 178 Tm x -44120# 400# 8016# 2# β− 5580# 400# 177 952640# 430#
108 70 Yb -nn -49698 10 8042.86 0.06 β− 645 10 177 946647 11
107 71 Lu -50343.0 2.9 8042.083 0.016 β− 2101.3 2.0 177 945955 3
106 72 Hf -52444.3 2.1 8049.493 0.012 * 177 943698.8 2.3
105 73 Ta − -50507 15 8034.22 0.09 β+ 1937 15 177 945778 16
104 74 W − -50416 15 8029.31 0.09 β+ 91.3 2.0 177 945876 16
103 75 Re x -45653 28 7998.16 0.16 β+ 4760 30 177 950990 30
102 76 Os +α -43546 16 7981.92 0.09 β+ 2110 30 177 953251 18
101 77 Ir x -36252 20 7936.55 0.11 β+ 7294 26 177 961082 21
100 78 Pt +α -31998 11 7908.26 0.06 β+ 4254 23 177 965649 12

99 79 Au −α -22330 60 7849.5 0.3 β+ 9670 60 177 976030 60
98 80 Hg −α -16317 13 7811.37 0.07 β+ 6010 60 177 982483 14
97 81 Tl −α -4750# 110# 7742# 1# β+ 11560# 110# 177 994900# 120#
96 82 Pb −α 3568 24 7690.87 0.14 β+ 8320# 120# 178 003830 26

110 69 179 Tm x -41600# 500# 8002# 3# β− 4820# 590# 178 955340# 540#
109 70 Yb x -46420# 300# 8025# 2# β− 2650# 300# 178 950170# 320#
108 71 Lu -49064 5 8035.10 0.03 β− 1408 5 178 947327 6
107 72 Hf -50471.9 2.1 8038.596 0.012 * 178 945816.1 2.3
106 73 Ta -50366.3 2.2 8033.636 0.012 β+ 105.6 0.4 178 945929.5 2.3
105 74 W +n -49304 16 8023.33 0.09 β+ 1063 16 178 947070 17
104 75 Re x -46586 24 8003.78 0.14 β+ 2717 29 178 949988 26
103 76 Os +α -43020 18 7979.48 0.10 β+ 3570 30 178 953816 19
102 77 Ir +α -38077 11 7947.50 0.06 β+ 4943 21 178 959122 12
101 78 Pt +α -32264 9 7910.65 0.05 β+ 5814 14 178 965363 10
100 79 Au -24952 17 7865.43 0.09 β+ 7312 19 178 973213 18

99 80 Hg -16922 27 7816.20 0.15 β+ 8030 30 178 981834 29
98 81 Tl −α -8300 40 7763.67 0.24 β+ 8620 50 178 991090 50
97 82 Pb x 2000# 200# 7702# 1# β+ 10300# 200# 179 002150# 210#

110 70 180 Yb x -44400# 400# 8014# 2# β− 2280# 410# 179 952330# 430#
109 71 Lu + -46690 70 8022.1 0.4 β− 3100 70 179 949880 80
108 72 Hf -49788.4 2.1 8034.981 0.012 β− -852.2 2.5 179 946550.0 2.3
107 73 Ta -48936.2 2.2 8025.900 0.012 β− 708 4 179 947464.8 2.4
106 74 W -49644 4 8025.488 0.022 * 179 946704 4
105 75 Re x -45840 21 8000.00 0.12 β+ 3805 22 179 950789 23
104 76 Os +α -44359 20 7987.43 0.11 β+ 1481 29 179 952379 22
103 77 Ir x -37978 22 7947.63 0.12 β+ 6381 30 179 959229 23
102 78 Pt +α -34436 11 7923.61 0.06 β+ 3542 24 179 963031 12
101 79 Au -25596 21 7870.16 0.12 β+ 8840 24 179 972521 23
100 80 Hg -20245 14 7836.08 0.08 β+ 5352 25 179 978266 15

99 81 Tl −α -9400# 120# 7771# 1# β+ 10840# 120# 179 989910# 130#
98 82 Pb −α -1939 21 7725.69 0.12 β+ 7460# 120# 179 997918 22

111 70 181 Yb x -40850# 400# 7994# 2# β− 3890# 500# 180 956150# 430#
110 71 Lu x -44740# 300# 8012# 2# β− 2670# 300# 180 951970# 320#
109 72 Hf -47411.9 2.1 8022.052 0.012 β− 1029.8 2.1 180 949101.2 2.3
108 73 Ta -48441.6 1.8 8023.418 0.010 * 180 947995.8 1.9
107 74 W -48254 5 8018.059 0.026 β+ 188 5 180 948197 5
106 75 Re 4n -46511 13 8004.11 0.07 β+ 1743 13 180 950068 14
105 76 Os x -43550 30 7983.44 0.17 β+ 2960 30 180 953240 30
104 77 Ir x -39472 26 7956.57 0.14 β+ 4080 40 180 957625 28
103 78 Pt x -34375 15 7924.09 0.08 β+ 5097 30 180 963097 16
102 79 Au −α -27871 20 7883.84 0.11 β+ 6503 25 180 970079 21
101 80 Hg -20661 15 7839.68 0.08 β+ 7210 25 180 977819 17
100 81 Tl -12801 9 7791.93 0.05 β+ 7860 18 180 986257 10

99 82 Pb −α -3140 90 7734.3 0.5 β+ 9660 90 180 996620 100
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111 71 182 Lu x -41880# 200# 7996# 1# β− 4180# 200# 181 955040# 210#
110 72 Hf -nn -46059 6 8014.89 0.04 β− 375 6 181 950554 7
109 73 Ta -46433.3 1.8 8012.647 0.010 β− 1814.3 1.7 181 950151.8 1.9
108 74 W -48247.5 0.8 8018.316 0.005 * 181 948204.2 0.9
107 75 Re IT -45450 100 7998.6 0.6 β+ 2800 100 181 951210 110
106 76 Os -44609 22 7989.73 0.12 β+ 840 100 181 952110 23
105 77 Ir -39052 21 7954.89 0.12 β+ 5560 30 181 958076 23
104 78 Pt +α -36169 16 7934.76 0.09 β+ 2882 26 181 961171 17
103 79 Au −α -28301 20 7887.23 0.11 β+ 7869 26 181 969618 22
102 80 Hg x -23576 10 7856.97 0.05 β+ 4725 22 181 974690 10
101 81 Tl −α -13350 80 7796.5 0.4 β+ 10230 80 181 985670 80
100 82 Pb −α -6826 14 7756.34 0.08 β+ 6520 80 181 992672 15

112 71 183 Lu x -39520# 300# 7984# 2# β− 3760# 300# 182 957570# 320#
111 72 Hf + -43290 30 8000.04 0.16 β− 2010 30 182 953530 30
110 73 Ta -n -45296.1 1.8 8006.753 0.010 β− 1070.9 1.7 182 951372.6 1.9
109 74 W -46367.0 0.8 8008.330 0.005 * 182 950223.0 0.9
108 75 Re − -45811 8 8001.02 0.04 β+ 556 8 182 950820 9
107 76 Os x -43660 50 7985.00 0.27 β+ 2150 50 182 953130 50
106 77 Ir -40197 25 7961.79 0.14 β+ 3470 60 182 956846 27
105 78 Pt -35772 16 7933.34 0.09 β+ 4425 30 182 961597 17
104 79 Au +α -30187 10 7898.54 0.06 β+ 5586 19 182 967593 11
103 80 Hg -23800 8 7859.36 0.04 β+ 6387 13 182 974450 9
102 81 Tl -16587 10 7815.67 0.05 β+ 7213 13 182 982193 10
101 82 Pb −α -7569 28 7762.12 0.15 β+ 9019 30 182 991870 30

113 71 184 Lu x -36410# 400# 7967# 2# β− 5090# 400# 183 960910# 430#
112 72 Hf + -41500 40 7990.73 0.22 β− 1340 30 183 955450 40
111 73 Ta + -42841 26 7993.76 0.14 β− 2866 26 183 954008 28
110 74 W -45707.3 0.9 8005.087 0.005 β− -1481 4 183 950931.2 0.9
109 75 Re -44227 4 7992.788 0.024 β− 30 4 183 952521 5
108 76 Os -44256.1 1.3 7988.696 0.007 * 183 952489.1 1.4
107 77 Ir x -39611 28 7959.20 0.15 β+ 4645 28 183 957480 30
106 78 Pt -37332 18 7942.56 0.10 β+ 2280 30 183 959922 19
105 79 Au −α -30319 22 7900.19 0.12 β+ 7013 29 183 967452 24
104 80 Hg -26349 10 7874.37 0.05 β+ 3970 24 183 971713 11
103 81 Tl -16890 50 7818.68 0.27 β+ 9460 50 183 981870 50
102 82 Pb -11045 14 7782.69 0.08 β+ 5840 50 183 988142 15
101 83 Bi −α 1050# 130# 7713# 1# β+ 12090# 130# 184 001120# 140#

113 72 185 Hf x -38360# 200# 7974# 1# β− 3040# 200# 184 958820# 210#
112 73 Ta + -41396 14 7986.37 0.08 β− 1994 14 184 955559 15
111 74 W -43389.7 0.9 7992.917 0.005 β− 432.5 0.9 184 953419.3 1.0
110 75 Re -43822.2 1.2 7991.026 0.006 * 184 952955.0 1.3
109 76 Os -42809.4 1.3 7981.323 0.007 β+ 1012.8 0.4 184 954042.3 1.4
108 77 Ir x -40336 28 7963.72 0.15 β+ 2474 28 184 956700 30
107 78 Pt x -36680 40 7939.75 0.22 β+ 3650 50 184 960620 40
106 79 Au −α -31867 26 7909.49 0.14 β+ 4820 50 184 965789 28
105 80 Hg −α -26176 16 7874.50 0.08 β+ 5690 30 184 971899 17
104 81 Tl IT -19760 50 7835.56 0.29 β+ 6420 60 184 978790 60
103 82 Pb −α -11541 16 7786.93 0.09 β+ 8210 60 184 987610 17
102 83 Bi IT -2210# 50# 7732# 0# β+ 9330# 60# 184 997630# 60#
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114 72 186 Hf x -36430# 300# 7964# 2# β− 2180# 300# 185 960890# 320#
113 73 Ta + -38610 60 7971.8 0.3 β− 3900 60 185 958550 60
112 74 W -42509.5 1.7 7988.607 0.009 β− -579.3 1.5 185 954364.1 1.9
111 75 Re -41930.2 1.2 7981.286 0.006 β− 1069.3 0.9 185 954986.1 1.3
110 76 Os -42999.5 1.4 7982.829 0.007 * 185 953838.2 1.5
109 77 Ir x -39173 17 7958.05 0.09 β+ 3827 17 185 957946 18
108 78 Pt -37864 22 7946.81 0.12 β+ 1308 27 185 959351 23
107 79 Au -31715 21 7909.54 0.11 β+ 6150 30 185 965953 23
106 80 Hg x -28539 11 7888.26 0.06 β+ 3176 24 185 969362 12
105 81 Tl x -20190 180 7839.2 1.0 β+ 8350 180 185 978330 200
104 82 Pb −α -14681 11 7805.34 0.06 β+ 5510 180 185 984239 12
103 83 Bi −α -3170 80 7739.2 0.4 β+ 11510 80 185 996600 80

115 72 187 Hf x -32980# 400# 7946# 2# β− 3780# 450# 186 964590# 430#
114 73 Ta x -36770# 200# 7963# 1# β− 3140# 200# 186 960530# 210#
113 74 W -39904.8 1.7 7975.120 0.009 β− 1310.9 1.3 186 957160.5 1.9
112 75 Re -41215.7 1.4 7977.947 0.008 β− 2.469 0.004 186 955753.1 1.5
111 76 Os -41218.2 1.4 7973.776 0.008 * 186 955750.5 1.5
110 77 Ir − -39716 6 7961.56 0.03 β+ 1502 6 186 957363 7
109 78 Pt x -36713 28 7941.32 0.15 β+ 3003 29 186 960590 30
108 79 Au -33005 25 7917.31 0.13 β+ 3710 40 186 964568 27
107 80 Hg -28118 14 7886.99 0.07 β+ 4887 29 186 969814 15
106 81 Tl -22444 8 7852.46 0.04 β+ 5674 16 186 975906 9
105 82 Pb -14980 8 7808.36 0.04 β+ 7464 12 186 983918 9
104 83 Bi -6373 15 7758.15 0.08 β+ 8607 17 186 993158 16

116 72 188 Hf x -30880# 500# 7936# 3# β− 2930# 540# 187 966850# 540#
115 73 Ta x -33810# 200# 7947# 1# β− 4850# 200# 187 963700# 210#
114 74 W + -38667 3 7969.048 0.018 β− 349 3 187 958489 4
113 75 Re -n -39016.1 1.4 7966.743 0.008 β− 2120.28 0.19 187 958114.4 1.5
112 76 Os -41136.4 1.4 7973.860 0.008 * 187 955838.2 1.5
111 77 Ir -38328 7 7954.76 0.04 β+ 2808 7 187 958853 8
110 78 Pt -37823 5 7947.912 0.029 β+ 505 7 187 959395 6
109 79 Au x -32301 20 7914.38 0.11 β+ 5522 21 187 965324 22
108 80 Hg -30202 12 7899.05 0.06 β+ 2099 23 187 967577 12
107 81 Tl x -22350 30 7853.11 0.17 β+ 7860 30 187 976010 40
106 82 Pb −α -17815 11 7824.84 0.06 β+ 4530 30 187 980874 11
105 83 Bi −α -7200 50 7764.24 0.26 β+ 10610 50 187 992270 50
104 84 Po −α -538 19 7724.62 0.10 β+ 6670 50 187 999422 21

116 73 189 Ta x -31830# 300# 7938# 2# β− 3650# 360# 188 965830# 320#
115 74 W + -35480 200 7952.7 1.1 β− 2500 200 188 961910 210
114 75 Re +p -37978 8 7961.80 0.04 β− 1007 8 188 959229 9
113 76 Os -38985.4 1.5 7962.995 0.008 * 188 958147.5 1.6
112 77 Ir -38453 13 7956.04 0.07 β+ 532 13 188 958719 14
111 78 Pt -36483 11 7941.48 0.06 β+ 1970 14 188 960834 12
110 79 Au x -33582 20 7921.99 0.11 β+ 2901 23 188 963948 22
109 80 Hg -29630 30 7896.94 0.18 β+ 3950 40 188 968190 40
108 81 Tl +α -24602 11 7866.20 0.06 β+ 5030 40 188 973588 12
107 82 Pb x -17880 30 7826.48 0.18 β+ 6720 40 188 980810 40
106 83 Bi −α -10060 50 7780.98 0.29 β+ 7820 60 188 989200 60
105 84 Po −α -1415 22 7731.10 0.12 β+ 8650 60 188 998481 24
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117 73 190 Ta x -28660# 400# 7922# 2# β− 5630# 430# 189 969230# 430#
116 74 W + -34300 160 7947.1 0.9 β− 1270 70 189 963180 180
115 75 Re + -35570 150 7949.7 0.8 β− 3140 150 189 961820 160
114 76 Os -38706.3 1.5 7962.096 0.008 β− -1955.1 1.2 189 958447.0 1.6
113 77 Ir +n -36751.2 1.7 7947.688 0.009 β− 572 6 189 960546.0 1.8
112 78 Pt -37323 6 7946.58 0.03 * 189 959932 6
111 79 Au − -32881 16 7919.09 0.08 β+ 4442 15 189 964700 17
110 80 Hg -31370 16 7907.02 0.08 β+ 1511 23 189 966322 17
109 81 Tl +α -24330 50 7865.86 0.26 β+ 7040 50 189 973880 50
108 82 Pb −α -20417 12 7841.13 0.06 β+ 3920 50 189 978082 13
107 83 Bi −α -10900 180 7786.9 1.0 β+ 9510 180 189 988300 200
106 84 Po −α -4563 13 7749.45 0.07 β+ 6340 180 189 995101 14

117 74 191 W x -31110# 200# 7931# 1# β− 3240# 200# 190 966600# 210#
116 75 Re +p -34349 10 7943.95 0.05 β− 2045 10 190 963125 11
115 76 Os -36393.7 1.5 7950.560 0.008 β− 312.7 1.1 190 960929.7 1.6
114 77 Ir -36706.4 1.7 7948.101 0.009 * 190 960594.0 1.8
113 78 Pt -35698 4 7938.725 0.023 β+ 1008 4 190 961677 5
112 79 Au -33810 40 7924.74 0.19 β+ 1890 40 190 963700 40
111 80 Hg -30593 23 7903.81 0.12 β+ 3220 40 190 967157 24
110 81 Tl +α -26281 8 7877.13 0.04 β+ 4312 24 190 971786 8
109 82 Pb x -20250 40 7841.44 0.20 β+ 6040 40 190 978270 40
108 83 Bi -13240 7 7800.66 0.04 β+ 7010 40 190 985786 8
107 84 Po -5054 11 7753.71 0.06 β+ 8186 13 190 994574 12

118 74 192 W x -29650# 600# 7924# 3# β− 2060# 630# 191 968170# 640#
117 75 Re x -31710# 200# 7931# 1# β− 4170# 200# 191 965960# 210#
116 76 Os -35880.5 2.6 7948.516 0.013 β− -1047.3 2.3 191 961480.7 2.7
115 77 Ir -34833.2 1.7 7938.986 0.009 β− 1459.7 1.9 191 962605.0 1.8
114 78 Pt -36292.9 2.5 7942.514 0.013 * 191 961038.0 2.7
113 79 Au − -32777 16 7920.13 0.08 β+ 3516 16 191 964813 17
112 80 Hg x -32011 16 7912.07 0.08 β+ 765 22 191 965634 17
111 81 Tl x -25870 30 7876.02 0.16 β+ 6140 40 191 972230 30
110 82 Pb −α -22556 13 7854.67 0.07 β+ 3320 30 191 975785 14
109 83 Bi −α -13550 30 7803.67 0.17 β+ 9010 40 191 985460 40
108 84 Po −α -8071 12 7771.08 0.06 β+ 5470 40 191 991335 13

118 75 193 Re x -30300# 200# 7924# 1# β− 3090# 200# 192 967470# 210#
117 76 Os -33392.6 2.6 7936.261 0.013 β− 1141.2 2.3 192 964151.6 2.7
116 77 Ir -34533.8 1.7 7938.121 0.009 * 192 962926.4 1.8
115 78 Pt -34477.0 1.7 7933.773 0.009 β+ 56.79 0.30 192 962987.4 1.8
114 79 Au -33394 11 7924.11 0.06 β+ 1083 11 192 964150 11
113 80 Hg -31051 15 7907.91 0.08 β+ 2343 14 192 966665 17
112 81 Tl x -27320 110 7884.5 0.6 β+ 3730 110 192 970670 120
111 82 Pb x -22190 50 7853.92 0.26 β+ 5120 120 192 976170 50
110 83 Bi x -15873 10 7817.11 0.05 β+ 6320 50 192 982960 10
109 84 Po −α -8360 30 7774.13 0.18 β+ 7510 40 192 991030 40
108 85 At −α -150 50 7727.52 0.28 β+ 8210 60 192 999840 60

119 75 194 Re x -27550# 300# 7911# 2# β− 4880# 300# 193 970420# 320#
118 76 Os + -32432.7 2.6 7932.010 0.013 β− 96.6 2.0 193 965182.1 2.8
117 77 Ir -n -32529.3 1.7 7928.475 0.009 β− 2233.8 1.7 193 965078.4 1.8
116 78 Pt -34763.1 0.9 7935.957 0.005 * 193 962680.3 0.9
115 79 Au -32262 10 7919.03 0.05 β+ 2501 10 193 965365 11
114 80 Hg -32193 13 7914.64 0.06 β+ 69 14 193 965439 13
113 81 Tl x -26830 140 7883.0 0.7 β+ 5370 140 193 971200 150
112 82 Pb -24208 17 7865.42 0.09 β+ 2620 140 193 974012 19
111 83 Bi x -15990 50 7819.02 0.25 β+ 8220 50 193 982830 50
110 84 Po −α -11005 13 7789.30 0.06 β+ 4990 50 193 988186 13
109 85 At −α -1190 190 7734.7 1.0 β+ 9820 190 193 998730 200



G. Audi et al. / Nuclear Physics A 729 (2003) 337–676 391

N Z A Elt. Orig. Mass excess Binding energy Beta-decay energy Atomic mass
(keV) per nucleon (keV) (keV) µu

119 76 195 Os + -29690 500 7918.7 2.6 β− 2000 500 194 968130 540
118 77 Ir -n -31689.8 1.7 7924.902 0.009 β− 1107.0 1.7 194 965979.6 1.8
117 78 Pt -32796.8 0.9 7926.567 0.005 * 194 964791.1 0.9
116 79 Au -32570.0 1.3 7921.392 0.007 β+ 226.8 1.0 194 965034.6 1.4
115 80 Hg -31000 23 7909.33 0.12 β+ 1570 23 194 966720 25
114 81 Tl +α -28155 14 7890.73 0.07 β+ 2845 27 194 969774 15
113 82 Pb x -23714 23 7863.94 0.12 β+ 4441 27 194 974542 25
112 83 Bi x -18024 6 7830.748 0.029 β+ 5690 24 194 980651 6
111 84 Po −α -11070 40 7791.10 0.20 β+ 6950 40 194 988110 40
110 85 At −α -3476 9 7748.12 0.05 β+ 7600 40 194 996268 10
109 86 Rn −α 5070 50 7700.31 0.26 β+ 8540 50 195 005440 50

120 76 196 Os +pp -28280 40 7912.25 0.20 β− 1160 60 195 969640 40
119 77 Ir + -29440 40 7914.16 0.20 β− 3210 40 195 968400 40
118 78 Pt -32647.4 0.9 7926.544 0.004 β− -1507.4 3.0 195 964951.5 0.9
117 79 Au -31140.0 3.0 7914.861 0.015 β− 687 3 195 966570 3
116 80 Hg -31826.7 2.9 7914.373 0.015 * 195 965833 3
115 81 Tl x -27497 12 7888.29 0.06 β+ 4330 12 195 970481 13
114 82 Pb x -25361 14 7873.40 0.07 β+ 2136 19 195 972774 15
113 83 Bi x -18009 24 7831.90 0.12 β+ 7352 28 195 980667 26
112 84 Po −α -13474 13 7804.77 0.07 β+ 4535 28 195 985535 14
111 85 At −α -3920 60 7752.1 0.3 β+ 9550 60 195 995790 60
110 86 Rn −α 1970 15 7717.99 0.08 β+ 5890 60 196 002115 16

120 77 197 Ir +p -28268 20 7909.02 0.10 β− 2155 20 196 969653 22
119 78 Pt -30422.4 0.8 7915.984 0.004 β− 718.7 0.6 196 967340.2 0.9
118 79 Au -31141.1 0.6 7915.661 0.003 * 196 966568.7 0.6
117 80 Hg -30541 3 7908.643 0.016 β+ 600 3 196 967213 3
116 81 Tl +α -28341 16 7893.51 0.08 β+ 2200 17 196 969575 18
115 82 Pb IT -24749 6 7871.298 0.028 β+ 3592 17 196 973431 6
114 83 Bi +α -19688 8 7841.64 0.04 β+ 5061 10 196 978864 9
113 84 Po −α -13360 50 7805.53 0.25 β+ 6330 50 196 985660 50
112 85 At −α -6340 50 7765.96 0.26 β+ 7010 70 196 993190 50
111 86 Rn −α 1480 60 7722.3 0.3 β+ 7820 80 197 001580 70

121 77 198 Ir x -25820# 200# 7897# 1# β− 4090# 200# 197 972280# 210#
120 78 Pt -n -29908 3 7914.169 0.016 β− -326 3 197 967893 3
119 79 Au -29582.1 0.6 7908.573 0.003 β− 1372.3 0.5 197 968242.3 0.6
118 80 Hg -30954.4 0.3 7911.553 0.002 * 197 966769.0 0.4
117 81 Tl − -27490 80 7890.1 0.4 β+ 3460 80 197 970480 90
116 82 Pb x -26050 15 7878.88 0.07 β+ 1440 80 197 972034 16
115 83 Bi x -19369 28 7841.19 0.14 β+ 6680 30 197 979210 30
114 84 Po -15473 17 7817.56 0.09 β+ 3900 30 197 983389 19
113 85 At −α -6670 50 7769.16 0.25 β+ 8800 50 197 992840 50
112 86 Rn −α -1231 13 7737.73 0.07 β+ 5440 50 197 998679 14

122 77 199 Ir p−2n -24400 40 7891.22 0.21 β− 2990 40 198 973800 40
121 78 Pt -n -27392 3 7902.319 0.016 β− 1703 3 198 970593 3
120 79 Au -29095.0 0.6 7906.943 0.003 β− 452.0 0.6 198 968765.2 0.6
119 80 Hg -29547.1 0.4 7905.284 0.002 * 198 968279.9 0.4
118 81 Tl x -28059 28 7893.88 0.14 β+ 1488 28 198 969880 30
117 82 Pb +α -25228 26 7875.72 0.13 β+ 2830 40 198 972917 28
116 83 Bi +α -20798 12 7849.53 0.06 β+ 4430 29 198 977672 13
115 84 Po −α -15215 23 7817.54 0.12 β+ 5583 26 198 983666 25
114 85 At −α -8820 50 7781.47 0.25 β+ 6400 60 198 990530 50
113 86 Rn −α -1520 60 7740.8 0.3 β+ 7300 80 198 998370 70
112 87 Fr −α 6760 40 7695.31 0.21 β+ 8280 80 199 007260 40
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122 78 200 Pt -nn -26603 20 7899.22 0.10 β− 670 50 199 971441 22
121 79 Au + -27270 50 7898.63 0.25 β− 2240 50 199 970730 50
120 80 Hg -29504.1 0.4 7905.899 0.002 * 199 968326.0 0.4
119 81 Tl − -27048 6 7889.707 0.029 β+ 2456 6 199 970963 6
118 82 Pb 4n -26243 11 7881.77 0.05 β+ 805 12 199 971827 12
117 83 Bi +α -20370 24 7848.49 0.12 β+ 5873 26 199 978132 26
116 84 Po −α -16954 14 7827.50 0.07 β+ 3416 28 199 981799 15
115 85 At −α -8988 24 7783.76 0.12 β+ 7967 28 199 990351 26
114 86 Rn −α -4006 13 7754.94 0.07 β+ 4982 28 199 995699 14
113 87 Fr −α 6120 80 7700.4 0.4 β+ 10130 80 200 006570 80

123 78 201 Pt + -23740 50 7885.83 0.25 β− 2660 50 200 974510 50
122 79 Au -26401 3 7895.176 0.016 β− 1262 3 200 971657 3
121 80 Hg -27663.3 0.6 7897.564 0.003 * 200 970302.3 0.6
120 81 Tl +nn -27182 15 7891.28 0.07 β+ 481 15 200 970819 16
119 82 Pb +α -25258 22 7877.81 0.11 β+ 1924 27 200 972885 24
118 83 Bi +α -21416 15 7854.81 0.08 β+ 3842 27 200 977009 16
117 84 Po −α -16525 6 7826.580 0.029 β+ 4891 16 200 982260 6
116 85 At +α -10789 8 7794.15 0.04 β+ 5735 10 200 988417 9
115 86 Rn −α -4070 70 7756.8 0.4 β+ 6720 70 200 995630 80
114 87 Fr −α 3600 70 7714.8 0.4 β+ 7670 100 201 003860 80

124 78 202 Pt x -22600# 300# 7881# 1# β− 1800# 340# 201 975740# 320#
123 79 Au + -24400 170 7886.1 0.8 β− 2950 170 201 973810 180
122 80 Hg -27345.9 0.6 7896.852 0.003 * 201 970643.0 0.6
121 81 Tl -25983 15 7886.23 0.07 β+ 1363 15 201 972106 16
120 82 Pb -25934 8 7882.12 0.04 β+ 50 15 201 972159 9
119 83 Bi x -20733 20 7852.50 0.10 β+ 5201 22 201 977742 22
118 84 Po −α -17924 15 7834.72 0.07 β+ 2809 25 201 980758 16
117 85 At −α -10591 28 7794.54 0.14 β+ 7330 30 201 988630 30
116 86 Rn −α -6275 18 7769.30 0.09 β+ 4320 30 201 993263 19
115 87 Fr −α 3140 50 7718.81 0.25 β+ 9420 50 202 003370 50
114 88 Ra −α 9210 60 7684.9 0.3 β+ 6070 80 202 009890 70

124 79 203 Au -23143 3 7880.864 0.015 β− 2126 3 202 975155 3
123 80 Hg -25269.1 1.7 7887.482 0.008 β− 492.1 1.2 202 972872.5 1.8
122 81 Tl -25761.2 1.3 7886.052 0.006 * 202 972344.2 1.4
121 82 Pb -24787 7 7877.40 0.03 β+ 975 6 202 973391 7
120 83 Bi -21540 22 7857.55 0.11 β+ 3247 22 202 976876 23
119 84 Po x -17307 26 7832.84 0.13 β+ 4230 30 202 981420 28
118 85 At -12163 12 7803.65 0.06 β+ 5144 29 202 986942 13
117 86 Rn −α -6160 24 7770.23 0.12 β+ 6003 26 202 993387 25
116 87 Fr x 861 16 7731.78 0.08 β+ 7022 28 203 000925 17
115 88 Ra −α 8640 80 7689.6 0.4 β+ 7780 80 203 009270 90

125 79 204 Au + -20750# 200# 7870# 1# β− 3940# 200# 203 977720# 220#
124 80 Hg -24690.2 0.3 7885.545 0.002 β− -344.3 1.3 203 973493.9 0.4
123 81 Tl -24346.0 1.3 7880.022 0.006 β− 763.76 0.18 203 973863.5 1.3
122 82 Pb -25109.7 1.2 7879.931 0.006 * 203 973043.6 1.3
121 83 Bi +α -20667 26 7854.32 0.13 β+ 4442 26 203 977813 28
120 84 Po −α -18334 11 7839.04 0.05 β+ 2334 28 203 980318 12
119 85 At -11875 24 7803.55 0.12 β+ 6458 26 203 987251 26
118 86 Rn −α -7984 15 7780.64 0.07 β+ 3891 28 203 991429 16
117 87 Fr −α 608 25 7734.69 0.12 β+ 8593 29 204 000653 26
116 88 Ra −α 6054 15 7704.16 0.08 β+ 5446 29 204 006500 17
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126 79 205 Au x -18750# 300# 7861# 1# β− 3540# 300# 204 979870# 320#
125 80 Hg -22287 4 7874.731 0.018 β− 1533 4 204 976073 4
124 81 Tl -23820.6 1.3 7878.393 0.006 * 204 974427.5 1.4
123 82 Pb -23770.1 1.2 7874.330 0.006 β+ 50.5 0.5 204 974481.8 1.3
122 83 Bi -21062 7 7857.30 0.04 β+ 2708 7 204 977389 8
121 84 Po x -17509 20 7836.16 0.10 β+ 3553 21 204 981203 21
120 85 At +α -12972 15 7810.21 0.07 β+ 4537 25 204 986074 16
119 86 Rn −α -7710 50 7780.74 0.25 β+ 5260 50 204 991720 50
118 87 Fr x -1310 8 7745.69 0.04 β+ 6400 50 204 998594 8
117 88 Ra −α 5840 90 7707.0 0.4 β+ 7150 90 205 006270 90

126 80 206 Hg +α -20946 20 7869.17 0.10 β− 1308 20 205 977514 22
125 81 Tl -22253.1 1.4 7871.720 0.007 β− 1532.3 0.6 205 976110.3 1.5
124 82 Pb -23785.4 1.2 7875.361 0.006 * 205 974465.3 1.3
123 83 Bi − -20028 8 7853.32 0.04 β+ 3758 8 205 978499 8
122 84 Po −α -18182 8 7840.56 0.04 β+ 1846 11 205 980481 9
121 85 At −α -12420 20 7808.79 0.10 β+ 5762 22 205 986667 22
120 86 Rn −α -9116 15 7788.96 0.07 β+ 3304 25 205 990214 16
119 87 Fr −α -1243 28 7746.94 0.14 β+ 7870 30 205 998670 30
118 88 Ra −α 3565 18 7719.80 0.09 β+ 4810 30 206 003827 19
117 89 Ac −α 13510 70 7667.7 0.3 β+ 9950 70 206 014500 80

127 80 207 Hg + -16220 150 7847.3 0.7 β− 4820 150 206 982590 160
126 81 Tl -21034 5 7866.793 0.027 β− 1418 5 206 977419 6
125 82 Pb -22451.9 1.2 7869.865 0.006 * 206 975896.9 1.3
124 83 Bi -20054.4 2.4 7854.504 0.012 β+ 2397.5 2.1 206 978470.7 2.6
123 84 Po -17146 7 7836.67 0.03 β+ 2909 7 206 981593 7
122 85 At -13243 21 7814.04 0.10 β+ 3903 22 206 985784 23
121 86 Rn −α -8631 26 7787.98 0.13 β+ 4610 30 206 990734 28
120 87 Fr -2840 50 7756.23 0.24 β+ 5790 60 206 996950 50
119 88 Ra −α 3540 60 7721.63 0.27 β+ 6380 80 207 003800 60
118 89 Ac −α 11130 50 7681.17 0.25 β+ 7590 80 207 011950 60

128 80 208 Hg x -13100# 300# 7833# 1# β− 3650# 300# 207 985940# 320#
127 81 Tl +α -16749.5 2.0 7847.180 0.010 β− 4999.0 1.7 207 982018.7 2.1
126 82 Pb -21748.5 1.2 7867.452 0.006 * 207 976652.1 1.3
125 83 Bi +n -18870.0 2.4 7849.852 0.011 β+ 2878.4 2.0 207 979742.2 2.5
124 84 Po −α -17469.5 1.8 7839.357 0.009 β+ 1400.5 2.4 207 981245.7 1.9
123 85 At +α -12491 26 7811.66 0.12 β+ 4978 26 207 986590 28
122 86 Rn −α -9648 11 7794.23 0.05 β+ 2843 28 207 989642 12
121 87 Fr -2670 50 7756.90 0.22 β+ 6980 50 207 997140 50
120 88 Ra −α 1714 15 7732.08 0.07 β+ 4380 50 208 001840 17
119 89 Ac −α 10760 60 7684.83 0.27 β+ 9050 60 208 011550 60

129 80 209 Hg x -8350# 200# 7812# 1# β− 5290# 200# 208 991040# 210#
128 81 Tl +α -13638 8 7833.36 0.04 β− 3976 8 208 985359 8
127 82 Pb -17614.4 1.8 7848.647 0.009 β− 644.0 1.1 208 981090.1 1.9
126 83 Bi -18258.5 1.4 7847.985 0.007 * 208 980398.7 1.6
125 84 Po −α -16365.9 1.8 7835.187 0.009 β+ 1892.5 1.6 208 982430.4 2.0
124 85 At -12880 7 7814.76 0.04 β+ 3486 7 208 986173 8
123 86 Rn −α -8929 20 7792.12 0.10 β+ 3951 21 208 990415 21
122 87 Fr -3769 15 7763.69 0.07 β+ 5159 25 208 995954 16
121 88 Ra −α 1850 50 7733.03 0.24 β+ 5620 50 209 001990 50
120 89 Ac −α 8840 50 7695.85 0.24 β+ 6990 70 209 009490 50
119 90 Th −α 16500 100 7655.5 0.5 β+ 7660 110 209 017720 110
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130 80 210 Hg x -5110# 300# 7798# 1# β− 4130# 300# 209 994510# 320#
129 81 Tl +α -9246 12 7813.58 0.06 β− 5482 12 209 990074 12
128 82 Pb -14728.3 1.5 7835.964 0.007 β− 63.5 0.5 209 984188.5 1.6
127 83 Bi -14791.8 1.4 7832.541 0.007 β− 1161.3 0.8 209 984120.4 1.6
126 84 Po -15953.1 1.2 7834.345 0.006 * 209 982873.7 1.3
125 85 At −α -11972 8 7811.66 0.04 β+ 3981 8 209 987148 8
124 86 Rn −α -9598 9 7796.63 0.04 β+ 2374 12 209 989696 9
123 87 Fr -3346 22 7763.14 0.11 β+ 6252 24 209 996408 24
122 88 Ra −α 461 15 7741.28 0.07 β+ 3807 27 210 000495 16
121 89 Ac −α 8790 60 7697.90 0.27 β+ 8330 60 210 009440 60
120 90 Th −α 14043 25 7669.16 0.12 β+ 5250 60 210 015075 27

130 81 211 Tl +α -6080# 200# 7800# 1# β− 4420# 200# 210 993480# 220#
129 82 Pb -10491.4 2.7 7817.000 0.013 β− 1367 6 210 988737.0 2.9
128 83 Bi -11858 6 7819.770 0.026 β− 574 5 210 987269 6
127 84 Po −α -12432.5 1.3 7818.783 0.006 * 210 986653.2 1.4
126 85 At −α -11647.1 2.8 7811.354 0.013 β+ 785.4 2.5 210 987496.3 3.0
125 86 Rn −α -8756 7 7793.94 0.03 β+ 2892 7 210 990601 7
124 87 Fr -4158 21 7768.44 0.10 β+ 4598 22 210 995537 23
123 88 Ra −α 836 26 7741.07 0.12 β+ 4990 30 211 000898 28
122 89 Ac −α 7200 70 7707.2 0.3 β+ 6370 80 211 007730 80
121 90 Th −α 13910 70 7671.7 0.4 β+ 6700 100 211 014930 80

131 81 212 Tl +α -1650# 300# 7780# 1# β− 5900# 300# 211 998230# 320#
130 82 Pb -7547.4 2.2 7804.312 0.010 β− 569.9 1.9 211 991897.5 2.4
129 83 Bi -8117.3 2.0 7803.310 0.009 β− 2252.1 1.7 211 991285.7 2.1
128 84 Po -10369.4 1.2 7810.243 0.006 β− -1748 7 211 988868.0 1.3
127 85 At −α -8621 7 7798.31 0.03 β− 38 8 211 990745 8
126 86 Rn −α -8660 3 7794.797 0.015 * 211 990704 3
125 87 Fr -3538 26 7766.95 0.12 β+ 5122 26 211 996202 28
124 88 Ra −α -191 11 7747.47 0.05 β+ 3346 28 211 999794 12
123 89 Ac −α 7280 70 7708.5 0.3 β+ 7470 70 212 007810 70
122 90 Th −α 12091 18 7682.16 0.09 β+ 4810 70 212 012980 20
121 91 Pa −α 21610 70 7633.5 0.4 β+ 9520 80 212 023200 80

131 82 213 Pb +α -3184 8 7785.08 0.04 β− 2046 9 212 996581 8
130 83 Bi -5231 5 7791.016 0.023 β− 1423 5 212 994385 5
129 84 Po -6653 3 7794.023 0.015 * 212 992857 3
128 85 At −α -6579 5 7790.003 0.023 β+ 74 5 212 992937 5
127 86 Rn −α -5698 6 7782.192 0.027 β+ 881 7 212 993883 6
126 87 Fr -3550 8 7768.43 0.04 β+ 2148 9 212 996189 8
125 88 Ra −α 358 20 7746.41 0.10 β+ 3908 22 213 000384 22
124 89 Ac −α 6150 50 7715.52 0.24 β+ 5800 60 213 006610 60
123 90 Th −α 12120 70 7683.9 0.3 β+ 5960 90 213 013010 80
122 91 Pa −α 19660 70 7644.8 0.3 β+ 7540 100 213 021110 80

132 82 214 Pb -181.3 2.4 7772.386 0.011 β− 1019 11 213 999805.4 2.6
131 83 Bi -1200 11 7773.49 0.05 β− 3270 11 213 998712 12
130 84 Po -4469.9 1.5 7785.115 0.007 β− -1090 4 213 995201.4 1.6
129 85 At −α -3380 4 7776.365 0.020 β− 940 10 213 996372 5
128 86 Rn −α -4320 9 7777.10 0.04 * 213 995363 10
127 87 Fr −α -958 9 7757.74 0.04 β+ 3361 13 213 998971 9
126 88 Ra −α 101 9 7749.13 0.04 β+ 1059 13 214 000108 10
125 89 Ac −α 6429 22 7715.91 0.11 β+ 6328 24 214 006902 24
124 90 Th −α 10712 17 7692.24 0.08 β+ 4283 28 214 011500 18
123 91 Pa −α 19490 80 7647.6 0.4 β+ 8770 80 214 020920 80
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133 82 215 Pb +α 4480# 410# 7752# 2# β− 2830# 410# 215 004810# 440#
132 83 Bi x 1649 15 7761.63 0.07 β− 2189 15 215 001770 16
131 84 Po -540.3 2.5 7768.169 0.012 β− 715 7 214 999420.0 2.7
130 85 At −α -1255 7 7767.86 0.03 * 214 998653 7
129 86 Rn −α -1169 8 7763.81 0.04 β+ 87 10 214 998745 8
128 87 Fr −α 318 7 7753.26 0.03 β+ 1487 10 215 000341 8
127 88 Ra −α 2534 8 7739.32 0.04 β+ 2215 10 215 002720 8
126 89 Ac −α 6012 21 7719.50 0.10 β+ 3478 22 215 006454 23
125 90 Th −α 10927 27 7693.00 0.13 β+ 4920 30 215 011730 29
124 91 Pa −α 17870 90 7657.1 0.4 β+ 6940 90 215 019190 90

133 83 216 Bi x 5874 11 7743.50 0.05 β− 4090 11 216 006306 12
132 84 Po 1783.8 2.2 7758.813 0.010 β− -473 4 216 001915.0 2.4
131 85 At 2257 4 7752.999 0.017 β− 2002 8 216 002423 4
130 86 Rn −α 256 7 7758.64 0.03 * 216 000274 8
129 87 Fr −α 2979 14 7742.41 0.07 β+ 2723 16 216 003198 15
128 88 Ra −α 3291 9 7737.35 0.04 β+ 312 17 216 003533 9
127 89 Ac −α 8123 27 7711.36 0.12 β+ 4832 28 216 008720 29
126 90 Th −α 10304 13 7697.63 0.06 β+ 2182 30 216 011062 14
125 91 Pa −α 17800 70 7659.3 0.3 β+ 7500 70 216 019110 80

134 83 217 Bi x 8820# 200# 7731# 1# β− 2920# 200# 217 009470# 210#
133 84 Po +α 5901 7 7741.28 0.03 β− 1505 8 217 006335 7
132 85 At 4396 5 7744.612 0.023 β− 737 6 217 004719 5
131 86 Rn −α 3659 4 7744.403 0.019 * 217 003928 5
130 87 Fr −α 4315 7 7737.77 0.03 β+ 656 8 217 004632 7
129 88 Ra −α 5887 9 7726.92 0.04 β+ 1573 11 217 006320 9
128 89 Ac −α 8707 13 7710.32 0.06 β+ 2819 15 217 009347 14
127 90 Th −α 12216 21 7690.55 0.10 β+ 3509 24 217 013114 22
126 91 Pa −α 17070 50 7664.58 0.24 β+ 4850 60 217 018320 60
125 92 U −α 22700 90 7635.0 0.4 β+ 5630 100 217 024370 90

135 83 218 Bi +α 13340# 360# 7712# 2# β− 4980# 360# 218 014320# 390#
134 84 Po 8358.3 2.4 7731.521 0.011 β− 260 12 218 008973.0 2.6
133 85 At −α 8099 12 7729.12 0.05 β− 2881 12 218 008694 12
132 86 Rn 5217.5 2.4 7738.751 0.011 β− -1842 5 218 005601.3 2.5
131 87 Fr −α 7059 5 7726.715 0.022 β− 408 12 218 007578 5
130 88 Ra −α 6651 11 7725.00 0.05 * 218 007140 12
129 89 Ac −α 10840 50 7702.18 0.23 β+ 4190 50 218 011640 50
128 90 Th −α 12374 13 7691.57 0.06 β+ 1530 50 218 013284 14
127 91 Pa −α 18669 25 7659.10 0.11 β+ 6294 28 218 020042 26
126 92 U −α 21920 30 7640.59 0.14 β+ 3250 40 218 023540 30

135 84 219 Po +α 12800# 360# 7713# 2# β− 2410# 360# 219 013740# 390#
134 85 At +α 10397 4 7720.191 0.018 β− 1566 3 219 011162 4
133 86 Rn 8830.8 2.5 7723.771 0.012 β− 212 7 219 009480.2 2.7
132 87 Fr −α 8618 7 7721.17 0.03 * 219 009252 8
131 88 Ra −α 9394 8 7714.05 0.04 β+ 776 11 219 010085 9
130 89 Ac −α 11570 50 7700.55 0.23 β+ 2180 50 219 012420 50
129 90 Th −α 14470 50 7683.72 0.23 β+ 2900 70 219 015540 50
128 91 Pa −α 18520 50 7661.66 0.25 β+ 4050 70 219 019880 60
127 92 U −α 23210 60 7636.67 0.26 β+ 4690 80 219 024920 60

136 84 220 Po +α 15470# 360# 7702# 2# β− 1110# 360# 220 016600# 390#
135 85 At −α 14350 50 7703.81 0.23 β− 3740 50 220 015410 60
134 86 Rn 10613.4 2.2 7717.248 0.010 β− -869 4 220 011394.0 2.4
133 87 Fr 11483 4 7709.740 0.019 β− 1210 10 220 012327 4
132 88 Ra −α 10273 9 7711.68 0.04 * 220 011028 10
131 89 Ac −α 13752 15 7692.31 0.07 β+ 3479 17 220 014763 16
130 90 Th −α 14669 22 7684.59 0.10 β+ 917 27 220 015748 24
129 91 Pa −α 20380 60 7655.09 0.26 β+ 5710 60 220 021880 60
128 92 U −α 23030# 200# 7639# 1# β+ 2650# 210# 220 024720# 220#
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136 85 221 At x 16810# 200# 7694# 1# β− 2340# 200# 221 018050# 210#
135 86 Rn +α 14472 6 7701.388 0.027 β− 1194 7 221 015537 6
134 87 Fr 13278 5 7703.252 0.022 β− 314 6 221 014255 5
133 88 Ra −α 12964 5 7701.134 0.021 * 221 013917 5
132 89 Ac −α 14520 50 7690.54 0.23 β+ 1560 50 221 015590 50
131 90 Th −α 16938 9 7676.07 0.04 β+ 2410 50 221 018184 10
130 91 Pa −α 20380 50 7656.96 0.23 β+ 3440 50 221 021880 60
129 92 U −α 24590# 100# 7634# 0# β+ 4210# 110# 221 026400# 110#

137 85 222 At x 20800# 300# 7678# 1# β− 4430# 300# 222 022330# 320#
136 86 Rn 16373.6 2.4 7694.491 0.011 β− 24 21 222 017577.7 2.5
135 87 Fr 16349 21 7691.08 0.10 β− 2028 22 222 017552 23
134 88 Ra 14321 5 7696.687 0.021 * 222 015375 5
133 89 Ac −α 16621 5 7682.802 0.023 β+ 2300 7 222 017844 6
132 90 Th −α 17203 12 7676.66 0.06 β+ 582 13 222 018468 13
131 91 Pa −α 22120# 70# 7651# 0# β+ 4910# 70# 222 023740# 80#
130 92 U −α 24300# 100# 7638# 0# β+ 2180# 120# 222 026090# 110#

138 85 223 At x 23460# 400# 7668# 2# β− 3170# 500# 223 025190# 430#
137 86 Rn x 20300# 300# 7679# 1# β− 1910# 300# 223 021790# 320#
136 87 Fr +α 18383.8 2.4 7683.658 0.011 β− 1149.2 0.8 223 019735.9 2.6
135 88 Ra 17234.7 2.5 7685.303 0.011 * 223 018502.2 2.7
134 89 Ac −α 17826 7 7679.14 0.03 β+ 592 7 223 019137 8
133 90 Th −α 19386 9 7668.64 0.04 β+ 1559 12 223 020811 10
132 91 Pa −α 22320 70 7652.0 0.3 β+ 2930 70 223 023960 80
131 92 U −α 25840 70 7632.7 0.3 β+ 3520 100 223 027740 80

138 86 224 Rn x 22440# 300# 7671# 1# β− 780# 300# 224 024090# 320#
137 87 Fr + 21660 50 7670.78 0.22 β− 2830 50 224 023250 50
136 88 Ra 18827.2 2.2 7679.917 0.010 β− -1408 4 224 020211.8 2.4
135 89 Ac −α 20235 4 7670.140 0.019 β− 238 12 224 021723 4
134 90 Th −α 19996 11 7667.71 0.05 * 224 021467 12
133 91 Pa −α 23870 16 7646.93 0.07 β+ 3874 19 224 025626 17
132 92 U −α 25714 25 7635.20 0.11 β+ 1843 30 224 027605 27

139 86 225 Rn x 26490# 300# 7655# 1# β− 2680# 300# 225 028440# 320#
138 87 Fr + 23810 30 7662.97 0.13 β− 1820 30 225 025570 30
137 88 Ra 21994.0 3.0 7667.581 0.013 β− 356 5 225 023612 3
136 89 Ac 21638 5 7665.686 0.021 * 225 023230 5
135 90 Th −α 22310 5 7659.222 0.023 β+ 672 7 225 023951 5
134 91 Pa −α 24340 70 7646.7 0.3 β+ 2030 70 225 026130 80
133 92 U −α 27377 12 7629.75 0.05 β+ 3040 70 225 029391 12
132 93 Np −α 31590 70 7607.5 0.3 β+ 4210 70 225 033910 80

140 86 226 Rn x 28770# 400# 7646# 2# β− 1400# 410# 226 030890# 430#
139 87 Fr + 27370 100 7649.0 0.4 β− 3700 100 226 029390 110
138 88 Ra 23669.1 2.3 7661.956 0.010 β− -641 3 226 025409.8 2.5
137 89 Ac 24310 3 7655.658 0.015 β− 1113 5 226 026098 4
136 90 Th 23197 5 7657.121 0.021 * 226 024903 5
135 91 Pa −α 26033 11 7641.11 0.05 β+ 2836 12 226 027948 12
134 92 U −α 27329 13 7631.92 0.06 β+ 1296 17 226 029339 14
133 93 Np −α 32740# 90# 7605# 0# β+ 5410# 90# 226 035150# 100#

141 86 227 Rn +α 32980# 420# 7630# 2# β− 3330# 440# 227 035410# 450#
140 87 Fr + 29650 100 7640.8 0.4 β− 2480 100 227 031840 110
139 88 Ra -n 27179.0 2.4 7648.297 0.010 β− 1328.0 2.3 227 029177.8 2.5
138 89 Ac 25850.9 2.4 7650.701 0.011 β− 44.8 0.8 227 027752.1 2.6
137 90 Th 25806.2 2.5 7647.452 0.011 * 227 027704.1 2.7
136 91 Pa −α 26832 7 7639.49 0.03 β+ 1026 7 227 028805 8
135 92 U −α 29022 17 7626.39 0.07 β+ 2190 18 227 031156 18
134 93 Np −α 32560 70 7607.4 0.3 β+ 3540 70 227 034960 80
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142 86 228 Rn +α 35380# 410# 7621# 2# β− 2100# 460# 228 037990# 440#
141 87 Fr + 33280# 200# 7627# 1# β− 4340# 200# 228 035730# 220#
140 88 Ra +α 28941.8 2.4 7642.421 0.011 β− 45.8 0.7 228 031070.3 2.6
139 89 Ac − 28896.0 2.5 7639.191 0.011 β− 2123.8 2.7 228 031021.1 2.7
138 90 Th 26772.2 2.2 7645.074 0.010 * 228 028741.1 2.4
137 91 Pa −α 28924 4 7632.204 0.019 β+ 2152 4 228 031051 5
136 92 U −α 29225 15 7627.45 0.07 β+ 301 16 228 031374 16
135 93 Np x 33700# 200# 7604# 1# β+ 4480# 200# 228 036180# 210#
134 94 Pu −α 36090 30 7590.49 0.14 β+ 2390# 200# 228 038740 30

142 87 229 Fr x 35820 40 7617.69 0.16 β− 3250 40 229 038450 40
141 88 Ra 32563 19 7628.48 0.08 β− 1810 30 229 034958 20
140 89 Ac 30750 30 7632.97 0.15 β− 1170 30 229 033020 40
139 90 Th 29586.5 2.8 7634.646 0.012 * 229 031762 3
138 91 Pa 29898.0 2.7 7629.869 0.012 β+ 311 3 229 032096.8 3.0
137 92 U −α 31211 6 7620.721 0.026 β+ 1313 6 229 033506 6
136 93 Np −α 33780 90 7606.1 0.4 β+ 2570 90 229 036260 90
135 94 Pu −α 37400 50 7586.86 0.22 β+ 3620 100 229 040150 60

143 87 230 Fr +α 39600# 450# 7603# 2# β− 5080# 450# 230 042510# 480#
142 88 Ra x 34518 12 7621.91 0.05 β− 710 300 230 037056 13
141 89 Ac − 33810 300 7621.6 1.3 β− 2940 300 230 036290 320
140 90 Th 30864.0 1.8 7630.990 0.008 β− -1310.5 2.8 230 033133.8 1.9
139 91 Pa 32175 3 7621.891 0.014 β− 560 5 230 034541 4
138 92 U −α 31615 5 7620.923 0.021 * 230 033940 5
137 93 Np −α 35240 50 7601.78 0.22 β+ 3620 50 230 037830 60
136 94 Pu −α 36934 15 7590.99 0.07 β+ 1700 50 230 039650 16

144 87 231 Fr +α 42330# 470# 7593# 2# β− 3930# 550# 231 045440# 500#
143 88 Ra x 38400# 300# 7607# 1# β− 2480# 310# 231 041220# 320#
142 89 Ac + 35920 100 7614.4 0.4 β− 2100 100 231 038560 110
141 90 Th 33817.3 1.8 7620.112 0.008 β− 391.6 1.5 231 036304.3 1.9
140 91 Pa 33425.7 2.3 7618.420 0.010 * 231 035884.0 2.4
139 92 U −α 33807 3 7613.381 0.013 β+ 381.6 2.0 231 036294 3
138 93 Np −α 35630 50 7602.13 0.22 β+ 1820 50 231 038250 50
137 94 Pu −α 38285 26 7587.22 0.11 β+ 2660 60 231 041101 28
136 95 Am x 42440# 300# 7566# 1# β+ 4150# 300# 231 045560# 320#

145 87 232 Fr +α 46360# 640# 7578# 3# β− 5710# 700# 232 049770# 690#
144 88 Ra +α 40650# 280# 7599# 1# β− 1500# 300# 232 043640# 300#
143 89 Ac + 39150 100 7602.5 0.4 β− 3700 100 232 042030 110
142 90 Th 35448.3 2.0 7615.026 0.009 β− -500 8 232 038055.3 2.1
141 91 Pa + 35948 8 7609.50 0.03 β− 1337 7 232 038592 8
140 92 U −α 34610.7 2.2 7611.892 0.010 * 232 037156.2 2.4
139 93 Np − 37360# 100# 7597# 0# β+ 2750# 100# 232 040110# 110#
138 94 Pu −α 38366 18 7588.96 0.08 β+ 1010# 100# 232 041187 19
137 95 Am x 43400# 300# 7564# 1# β+ 5030# 300# 232 046590# 320#

145 88 233 Ra +α 44770# 470# 7584# 2# β− 3270# 560# 233 048060# 500#
144 89 Ac x 41500# 300# 7594# 1# β− 2770# 300# 233 044550# 320#
143 90 Th 38733.2 2.0 7602.886 0.009 β− 1243.1 1.4 233 041581.8 2.1
142 91 Pa 37490.1 2.2 7604.864 0.009 β− 570.1 2.0 233 040247.3 2.3
141 92 U 36920.0 2.7 7603.953 0.012 * 233 039635.2 2.9
140 93 Np −α 37950 50 7596.18 0.22 β+ 1030 50 233 040740 50
139 94 Pu −α 40050 50 7583.80 0.22 β+ 2100 70 233 043000 50
138 95 Am −α 43170# 100# 7567# 0# β+ 3120# 110# 233 046350# 110#
137 96 Cm −α 47290 70 7546.0 0.3 β+ 4120# 120# 233 050770 80
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146 88 234 Ra +α 47230# 490# 7575# 2# β− 2130# 630# 234 050700# 530#
145 89 Ac x 45100# 400# 7581# 2# β− 4490# 400# 234 048420# 430#
144 90 Th +α 40614 3 7596.849 0.015 β− 273 3 234 043601 4
143 91 Pa IT 40341 5 7594.673 0.020 β− 2195 4 234 043308 5
142 92 U 38146.6 1.8 7600.708 0.008 * 234 040952.1 2.0
141 93 Np − 39956 9 7589.63 0.04 β+ 1810 8 234 042895 9
140 94 Pu −α 40350 7 7584.607 0.030 β+ 393 11 234 043317 7
139 95 Am −α 44530# 210# 7563# 1# β+ 4180# 210# 234 047810# 220#
138 96 Cm −α 46724 18 7550.68 0.08 β+ 2190# 210# 234 050160 20

146 89 235 Ac +α 47720# 360# 7572# 2# β− 3470# 360# 235 051230# 380#
145 90 Th +n2p 44260 50 7583.37 0.21 β− 1920 70 235 047510 50
144 91 Pa + 42330 50 7588.24 0.21 β− 1410 50 235 045440 50
143 92 U 40920.5 1.8 7590.907 0.008 * 235 043929.9 2.0
142 93 Np 41044.7 2.0 7587.049 0.008 β+ 124.2 0.9 235 044063.3 2.1
141 94 Pu −α 42184 21 7578.87 0.09 β+ 1139 21 235 045286 22
140 95 Am −α 44660# 120# 7565# 1# β+ 2480# 120# 235 047950# 130#
139 96 Cm −α 47910# 200# 7548# 1# β+ 3250# 240# 235 051430# 220#
138 97 Bk x 52700# 400# 7524# 2# β+ 4790# 450# 235 056580# 430#

147 89 236 Ac +α 51510# 500# 7558# 2# β− 5050# 540# 236 055300# 540#
146 90 Th x 46450# 200# 7576# 1# β− 1110# 280# 236 049870# 210#
145 91 Pa + 45350 200 7577.5 0.8 β− 2900 200 236 048680 210
144 92 U 42446.3 1.8 7586.477 0.008 β− -930 50 236 045568.0 2.0
143 93 Np IT 43380 50 7579.21 0.21 β− 480 50 236 046570 50
142 94 Pu −α 42902.7 2.2 7577.913 0.009 * 236 046058.0 2.4
141 95 Am − 46180# 100# 7561# 0# β+ 3280# 100# 236 049580# 110#
140 96 Cm −α 47890# 200# 7550# 1# β+ 1710# 220# 236 051410# 220#
139 97 Bk x 53400# 400# 7523# 2# β+ 5510# 450# 236 057330# 430#

147 90 237 Th +α 50200# 360# 7562# 2# β− 2560# 370# 237 053890# 390#
146 91 Pa + 47640 100 7569.9 0.4 β− 2250 100 237 051150 110
145 92 U 45391.9 1.9 7576.094 0.008 β− 518.6 0.5 237 048730.2 2.0
144 93 Np 44873.3 1.8 7574.982 0.008 * 237 048173.4 2.0
143 94 Pu 45093.3 2.2 7570.752 0.009 β+ 220.0 1.3 237 048409.7 2.4
142 95 Am −α 46570# 60# 7561# 0# β+ 1480# 60# 237 050000# 60#
141 96 Cm −α 49280# 210# 7546# 1# β+ 2710# 220# 237 052900# 220#
140 97 Bk −α 53100# 220# 7527# 1# β+ 3820# 310# 237 057000# 240#
139 98 Cf x 57820# 500# 7504# 2# β+ 4720# 550# 237 062070# 540#

148 90 238 Th +α 52630# 280# 7554# 1# β− 1860# 290# 238 056500# 300#
147 91 Pa + 50770 60 7558.87 0.25 β− 3460 60 238 054500 60
146 92 U 47308.9 1.9 7570.120 0.008 β− -147.3 1.2 238 050788.2 2.0
145 93 Np -n 47456.3 1.8 7566.214 0.008 β− 1291.5 0.4 238 050946.4 2.0
144 94 Pu 46164.7 1.8 7568.354 0.008 * 238 049559.9 2.0
143 95 Am −α 48420 50 7555.58 0.21 β+ 2260 50 238 051980 50
142 96 Cm −α 49400 40 7548.20 0.15 β+ 970 60 238 053030 40
141 97 Bk −α 54290# 290# 7524# 1# β+ 4890# 290# 238 058280# 310#
140 98 Cf x 57200# 400# 7509# 2# β+ 2920# 490# 238 061410# 430#

148 91 239 Pa x 53340# 200# 7550# 1# β− 2760# 200# 239 057260# 210#
147 92 U -n 50573.9 1.9 7558.557 0.008 β− 1261.5 1.6 239 054293.3 2.1
146 93 Np 49312.4 2.1 7560.561 0.009 β− 722.5 1.0 239 052939.0 2.2
145 94 Pu 48589.9 1.8 7560.311 0.008 * 239 052163.4 2.0
144 95 Am −α 49392.0 2.4 7553.681 0.010 β+ 802.1 1.7 239 053024.5 2.6
143 96 Cm − 51190# 100# 7543# 0# β+ 1800# 100# 239 054960# 110#
142 97 Bk −α 54290# 230# 7527# 1# β+ 3100# 250# 239 058280# 250#
141 98 Cf −α 58150# 210# 7507# 1# β+ 3860# 310# 239 062420# 230#
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149 91 240 Pa x 56800# 300# 7538# 1# β− 4090# 300# 240 060980# 320#
148 92 U +α 52715 5 7551.771 0.021 β− 400 16 240 056592 6
147 93 Np + 52315 15 7550.18 0.06 β− 2188 15 240 056162 16
146 94 Pu 50127.0 1.8 7556.036 0.008 * 240 053813.5 2.0
145 95 Am +n 51512 14 7547.01 0.06 β+ 1385 14 240 055300 15
144 96 Cm −α 51725.4 2.3 7542.856 0.010 β+ 214 14 240 055529.5 2.5
143 97 Bk − 55670# 150# 7523# 1# β+ 3940# 150# 240 059760# 160#
142 98 Cf −α 58030# 200# 7510# 1# β+ 2370# 250# 240 062300# 220#
141 99 Es x 64200# 400# 7481# 2# β+ 6160# 450# 240 068920# 430#

149 92 241 U x 56200# 300# 7539# 1# β− 1940# 310# 241 060330# 320#
148 93 Np + 54260 70 7544.26 0.29 β− 1300 70 241 058250 80
147 94 Pu 52956.8 1.8 7546.432 0.008 β− 20.78 0.13 241 056851.5 2.0
146 95 Am 52936.0 1.8 7543.272 0.008 * 241 056829.1 2.0
145 96 Cm 53703.4 2.2 7536.841 0.009 β+ 767.4 1.2 241 057653.0 2.3
144 97 Bk − 56100# 200# 7524# 1# β+ 2400# 200# 241 060230# 220#
143 98 Cf −α 59360# 260# 7507# 1# β+ 3260# 320# 241 063730# 270#
142 99 Es −α 63840# 230# 7485# 1# β+ 4480# 340# 241 068540# 240#

150 92 242 U +α 58620# 200# 7532# 1# β− 1200# 280# 242 062930# 220#
149 93 Np + 57420 200 7533.4 0.8 β− 2700 200 242 061640 210
148 94 Pu 54718.4 1.9 7541.321 0.008 β− -751.3 0.7 242 058742.6 2.0
147 95 Am -n 55469.7 1.8 7534.984 0.008 β− 664.5 0.4 242 059549.2 2.0
146 96 Cm −α 54805.2 1.8 7534.497 0.008 * 242 058835.8 2.0
145 97 Bk − 57740# 200# 7519# 1# β+ 2930# 200# 242 061980# 220#
144 98 Cf −α 59340 40 7509.30 0.15 β+ 1600# 200# 242 063700 40
143 99 Es −α 64970# 330# 7483# 1# β+ 5630# 330# 242 069750# 350#
142 100 Fm x 68400# 400# 7465# 2# β+ 3430# 520# 242 073430# 430#

150 93 243 Np IT 59880# 30# 7525# 0# β− 2120# 30# 243 064280# 30#
149 94 Pu 57756 3 7531.004 0.013 β− 579.4 2.9 243 062003 3
148 95 Am 57176.1 2.3 7530.169 0.009 * 243 061381.1 2.5
147 96 Cm −α 57183.6 2.1 7526.918 0.009 β+ 7.5 1.7 243 061389.1 2.2
146 97 Bk −α 58691 5 7517.495 0.020 β+ 1508 5 243 063008 5
145 98 Cf −α 60950# 140# 7505# 1# β+ 2250# 140# 243 065430# 150#
144 99 Es −α 64780# 230# 7486# 1# β+ 3840# 270# 243 069550# 250#
143 100 Fm −α 69260# 220# 7464# 1# β+ 4480# 320# 243 074350# 230#

151 93 244 Np x 63200# 300# 7514# 1# β− 3400# 300# 244 067850# 320#
150 94 Pu 59806 5 7524.817 0.021 β− -75 5 244 064204 5
149 95 Am + 59881.0 2.1 7521.301 0.009 β− 1427.3 1.0 244 064284.8 2.2
148 96 Cm −α 58453.7 1.8 7523.944 0.007 * 244 062752.6 2.0
147 97 Bk −α 60716 14 7511.47 0.06 β+ 2262 14 244 065181 16
146 98 Cf −α 61479.2 2.9 7505.132 0.012 β+ 764 15 244 066001 3
145 99 Es −α 66030# 180# 7483# 1# β+ 4550# 180# 244 070880# 200#
144 100 Fm −α 69010# 280# 7468# 1# β+ 2980# 340# 244 074080# 300#

151 94 245 Pu -n 63106 14 7513.58 0.06 β− 1206 15 245 067747 15
150 95 Am +α 61900 3 7515.306 0.014 β− 895.0 2.8 245 066452 4
149 96 Cm −α 61004.7 2.1 7515.766 0.008 * 245 065491.2 2.2
148 97 Bk −α 61815.4 2.3 7509.264 0.009 β+ 810.7 1.7 245 066361.6 2.5
147 98 Cf −α 63386.9 2.9 7499.657 0.012 β+ 1571.4 2.6 245 068049 3
146 99 Es −α 66440# 200# 7484# 1# β+ 3050# 200# 245 071320# 220#
145 100 Fm −α 70220# 280# 7465# 1# β+ 3780# 340# 245 075390# 300#
144 101 Md IT 75290# 320# 7441# 1# β+ 5070# 420# 245 080830# 350#

152 94 246 Pu 65395 15 7506.54 0.06 β− 401 14 246 070205 16
151 95 Am IT 64995 18 7504.99 0.07 β− 2376 18 246 069775 20
150 96 Cm 62618.4 2.1 7511.465 0.008 * 246 067223.7 2.2
149 97 Bk − 63970 60 7502.80 0.24 β+ 1350 60 246 068670 60
148 98 Cf −α 64091.7 2.1 7499.115 0.009 β+ 120 60 246 068805.3 2.2
147 99 Es −α 67900# 220# 7480# 1# β+ 3810# 220# 246 072900# 240#
146 100 Fm −α 70140 40 7468.17 0.16 β+ 2240# 230# 246 075300 40
145 101 Md −α 76280# 330# 7440# 1# β+ 6140# 330# 246 081890# 350#
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153 94 247 Pu x 69000# 300# 7494# 1# β− 1840# 310# 247 074070# 320#
152 95 Am + 67150# 100# 7499# 0# β− 1620# 100# 247 072090# 110#
151 96 Cm 65534 4 7501.928 0.018 β− 43 7 247 070354 5
150 97 Bk −α 65491 6 7498.936 0.022 * 247 070307 6
149 98 Cf − 66137 8 7493.15 0.03 β+ 646 6 247 071001 9
148 99 Es −α 68610# 30# 7480# 0# β+ 2470# 30# 247 073660# 30#
147 100 Fm −α 71580# 140# 7465# 1# β+ 2970# 150# 247 076850# 150#
146 101 Md IT 76040# 320# 7444# 1# β+ 4460# 350# 247 081640# 350#

153 95 248 Am + 70560# 200# 7487# 1# β− 3170# 200# 248 075750# 220#
152 96 Cm 67392 5 7496.731 0.020 β− -690# 70# 248 072349 5
151 97 Bk IT 68080# 70# 7491# 0# β− 840# 70# 248 073090# 80#
150 98 Cf −α 67240 5 7491.036 0.021 * 248 072185 6
149 99 Es −α 70300# 50# 7476# 0# β+ 3060# 50# 248 075470# 60#
148 100 Fm −α 71906 12 7465.91 0.05 β+ 1610# 50# 248 077195 13
147 101 Md −α 77150# 240# 7442# 1# β+ 5240# 240# 248 082820# 260#
146 102 No −α 80660# 300# 7424# 1# β+ 3520# 380# 248 086600# 320#

154 95 249 Am x 73100# 300# 7479# 1# β− 2350# 300# 249 078480# 320#
153 96 Cm -n 70750 5 7485.552 0.020 β− 901 5 249 075953 5
152 97 Bk + 69849.6 2.6 7486.027 0.010 β− 124.0 1.4 249 074986.7 2.8
151 98 Cf −α 69725.6 2.2 7483.383 0.009 * 249 074853.5 2.4
150 99 Es −α 71180# 30# 7474# 0# β+ 1450# 30# 249 076410# 30#
149 100 Fm −α 73620# 100# 7461# 0# β+ 2440# 110# 249 079030# 110#
148 101 Md −α 77330# 220# 7443# 1# β+ 3710# 250# 249 083010# 240#
147 102 No −α 81820# 340# 7422# 1# β+ 4490# 410# 249 087830# 370#

154 96 250 Cm -nn 72989 11 7478.94 0.04 β− 38 12 250 078357 12
153 97 Bk +α 72951 4 7475.961 0.016 β− 1780 3 250 078317 4
152 98 Cf −α 71171.8 2.1 7479.950 0.008 * 250 076406.1 2.2
151 99 Es − 73230# 100# 7469# 0# β+ 2060# 100# 250 078610# 110#
150 100 Fm −α 74074 12 7462.08 0.05 β+ 850# 100# 250 079521 13
149 101 Md −α 78640# 300# 7441# 1# β+ 4560# 300# 250 084420# 320#
148 102 No −α 81520# 200# 7426# 1# β+ 2880# 360# 250 087510# 220#

155 96 251 Cm + 76648 23 7466.72 0.09 β− 1420 20 251 082285 24
154 97 Bk + 75228 11 7469.26 0.04 β− 1093 10 251 080760 12
153 98 Cf −α 74135 4 7470.502 0.018 * 251 079587 5
152 99 Es −α 74512 6 7465.881 0.024 β+ 378 7 251 079992 7
151 100 Fm −α 75987 8 7456.89 0.03 β+ 1474 7 251 081575 9
150 101 Md −α 79030# 200# 7442# 1# β+ 3040# 200# 251 084840# 220#
149 102 No −α 82910# 180# 7423# 1# β+ 3890# 270# 251 089010# 190#
148 103 Lr x 87900# 300# 7400# 1# β+ 4980# 350# 251 094360# 320#

156 96 252 Cm x 79060# 300# 7460# 1# β− 520# 360# 252 084870# 320#
155 97 Bk + 78530# 200# 7459# 1# β− 2500# 200# 252 084310# 220#
154 98 Cf −α 76034 5 7465.349 0.020 β− -1260 50 252 081626 5
153 99 Es − 77290 50 7457.24 0.20 β− 480 50 252 082980 50
152 100 Fm −α 76817 6 7456.031 0.023 * 252 082467 6
151 101 Md x 80630# 200# 7438# 1# β+ 3810# 200# 252 086560# 210#
150 102 No −α 82881 13 7425.76 0.05 β+ 2250# 200# 252 088977 14
149 103 Lr −α 88840# 250# 7399# 1# β+ 5960# 250# 252 095370# 270#

156 97 253 Bk −α 80930# 360# 7451# 1# β− 1630# 360# 253 086880# 390#
155 98 Cf −α 79301 6 7454.831 0.024 β− 287 6 253 085133 7
154 99 Es −α 79013.7 2.6 7452.874 0.010 * 253 084824.7 2.8
153 100 Fm −α 79350 4 7448.455 0.015 β+ 336 3 253 085185 4
152 101 Md x 81300# 210# 7438# 1# β+ 1950# 210# 253 087280# 220#
151 102 No −α 84470# 100# 7422# 0# β+ 3170# 230# 253 090680# 110#
150 103 Lr −α 88690# 220# 7402# 1# β+ 4220# 250# 253 095210# 240#
149 104 Rf −α 93790# 450# 7379# 2# β+ 5100# 510# 253 100690# 490#
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157 97 254 Bk x 84390# 300# 7440# 1# β− 3050# 300# 254 090600# 320#
156 98 Cf −α 81341 12 7449.23 0.05 β− -651 13 254 087323 13
155 99 Es −α 81992 4 7443.584 0.017 β− 1088 3 254 088022 5
154 100 Fm −α 80904.2 2.8 7444.786 0.011 * 254 086854.2 3.0
153 101 Md − 83510# 100# 7431# 0# β+ 2610# 100# 254 089660# 110#
152 102 No −α 84724 18 7423.59 0.07 β+ 1210# 100# 254 090955 19
151 103 Lr −α 89850# 340# 7400# 1# β+ 5120# 340# 254 096450# 360#
150 104 Rf −α 93320# 290# 7384# 1# β+ 3470# 440# 254 100180# 310#

157 98 255 Cf + 84810# 200# 7438# 1# β− 720# 200# 255 091050# 220#
156 99 Es −α 84089 11 7437.82 0.04 β− 290 10 255 090273 12
155 100 Fm −α 83799 5 7435.890 0.019 * 255 089962 5
154 101 Md −α 84843 7 7428.729 0.026 β+ 1044 8 255 091083 7
153 102 No −α 86854 10 7417.78 0.04 β+ 2011 9 255 093241 11
152 103 Lr −α 90060# 210# 7402# 1# β+ 3200# 210# 255 096680# 220#
151 104 Rf −α 94400# 180# 7382# 1# β+ 4340# 270# 255 101340# 190#
150 105 Db −α 100040# 420# 7357# 2# β+ 5640# 460# 255 107400# 450#

158 98 256 Cf x 87040# 300# 7432# 1# β− -150# 310# 256 093440# 320#
157 99 Es + 87190# 100# 7428# 0# β− 1700# 100# 256 093600# 110#
156 100 Fm −α 85486 7 7431.783 0.028 * 256 091773 8
155 101 Md −α 87620 50 7420.41 0.21 β+ 2130 50 256 094060 60
154 102 No −α 87824 8 7416.54 0.03 β+ 210 50 256 094283 8
153 103 Lr −α 91870# 220# 7398# 1# β+ 4050# 220# 256 098630# 240#
152 104 Rf −α 94236 24 7385.38 0.09 β+ 2360# 220# 256 101166 26
151 105 Db −α 100720# 290# 7357# 1# β+ 6480# 290# 256 108130# 310#

158 99 257 Es −α 89400# 410# 7422# 2# β− 810# 410# 257 095980# 440#
157 100 Fm −α 88589 6 7422.196 0.025 * 257 095105 7
156 101 Md −α 88996.2 2.8 7417.569 0.011 β+ 407 6 257 095541 3
155 102 No −α 90241 22 7409.68 0.08 β+ 1244 22 257 096877 23
154 103 Lr −α 92740# 210# 7397# 1# β+ 2490# 210# 257 099560# 220#
153 104 Rf −α 95930# 100# 7381# 0# β+ 3200# 230# 257 102990# 110#
152 105 Db −α 100340# 230# 7361# 1# β+ 4410# 250# 257 107720# 240#

159 99 258 Es x 92700# 300# 7412# 1# β− 2280# 360# 258 099520# 320#
158 100 Fm −α 90430# 200# 7418# 1# β− -1260# 200# 258 097080# 220#
157 101 Md −α 91688 5 7409.669 0.018 β− 210# 200# 258 098431 5
156 102 No −α 91480# 200# 7407# 1# * 258 098210# 220#
155 103 Lr −α 94840# 100# 7391# 0# β+ 3360# 220# 258 101810# 110#
154 104 Rf −α 96400# 200# 7382# 1# β+ 1560# 230# 258 103490# 220#
153 105 Db −α 101750# 340# 7359# 1# β+ 5350# 400# 258 109230# 370#
152 106 Sg −α 105420# 410# 7341# 2# β+ 3670# 540# 258 113170# 450#

159 100 259 Fm −α 93700# 280# 7407# 1# β− 80# 350# 259 100600# 300#
158 101 Md −α 93620# 200# 7405# 1# * 259 100510# 220#
157 102 No −α 94110# 100# 7400# 0# β+ 490# 220# 259 101030# 110#
156 103 Lr −α 95850# 70# 7390# 0# β+ 1740# 120# 259 102900# 80#
155 104 Rf −α 98400# 70# 7377# 0# β+ 2550# 100# 259 105640# 80#
154 105 Db −α 102100# 210# 7360# 1# β+ 3700# 220# 259 109610# 230#
153 106 Sg −α 106660# 180# 7339# 1# β+ 4560# 280# 259 114500# 190#

160 100 260 Fm −α 95640# 500# 7403# 2# β− -910# 590# 260 102680# 540#
159 101 Md −α 96550# 320# 7396# 1# β− 940# 370# 260 103650# 340#
158 102 No −α 95610# 200# 7397# 1# * 260 102640# 220#
157 103 Lr −α 98280# 120# 7383# 0# β+ 2670# 230# 260 105500# 120#
156 104 Rf −α 99150# 200# 7377# 1# β+ 870# 230# 260 106440# 220#
155 105 Db −α 103680# 230# 7357# 1# β+ 4530# 310# 260 111300# 250#
154 106 Sg −α 106580 40 7342.42 0.15 β+ 2910# 230# 260 114420 40
153 107 Bh −α 113610# 580# 7312# 2# β+ 7030# 580# 260 121970# 620#
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160 101 261 Md −α 98480# 650# 7391# 2# * 261 105720# 700#
159 102 No −α 98500# 300# 7388# 1# β+ 30# 710# 261 105750# 320#
158 103 Lr −α 99560# 200# 7381# 1# β+ 1060# 360# 261 106880# 220#
157 104 Rf −α 101315 29 7371.40 0.11 β+ 1750# 200# 261 108770 30
156 105 Db −α 104380# 230# 7357# 1# β+ 3060# 230# 261 112060# 250#
155 106 Sg −α 108160# 130# 7339# 0# β+ 3780# 260# 261 116120# 140#
154 107 Bh −α 113330# 230# 7316# 1# β+ 5170# 260# 261 121660# 250#

161 101 262 Md −α 101410# 580# 7383# 2# β− 1460# 730# 262 108870# 630#
160 102 No −α 99950# 450# 7385# 2# * 262 107300# 480#
159 103 Lr −α 102120# 200# 7374# 1# β+ 2170# 490# 262 109630# 220#
158 104 Rf −α 102390# 280# 7370# 1# β+ 270# 350# 262 109930# 300#
157 105 Db −α 106270# 180# 7352# 1# β+ 3880# 340# 262 114080# 200#
156 106 Sg −α 108420# 280# 7341# 1# β+ 2160# 340# 262 116400# 300#
155 107 Bh −α 114470# 350# 7315# 1# β+ 6050# 450# 262 122890# 370#

161 102 263 No −α 102980# 490# 7376# 2# * 263 110550# 530#
160 103 Lr −α 103670# 360# 7371# 1# β+ 690# 610# 263 111290# 390#
159 104 Rf −α 104840# 180# 7363# 1# β+ 1170# 400# 263 112550# 200#
158 105 Db −α 107110# 170# 7352# 1# β+ 2270# 250# 263 114990# 180#
157 106 Sg IT 110220# 120# 7337# 0# β+ 3110# 210# 263 118320# 130#
156 107 Bh −α 114610# 370# 7317# 1# β+ 4390# 390# 263 123040# 390#
155 108 Hs −α 119750# 350# 7295# 1# β+ 5150# 510# 263 128560# 370#

162 102 264 No −α 104650# 640# 7373# 2# β− -1580# 770# 264 112350# 690#
161 103 Lr −α 106230# 440# 7364# 2# β− 50# 620# 264 114040# 470#
160 104 Rf −α 106180# 450# 7361# 2# * 264 113990# 480#
159 105 Db −α 109360# 230# 7346# 1# β+ 3190# 500# 264 117400# 250#
158 106 Sg −α 110780# 280# 7338# 1# β+ 1420# 370# 264 118930# 300#
157 107 Bh −α 116070# 280# 7315# 1# β+ 5280# 400# 264 124600# 300#
156 108 Hs −α 119600 40 7298.24 0.17 β+ 3530# 280# 264 128390 50

162 103 265 Lr −α 107900# 710# 7360# 3# * 265 115840# 770#
161 104 Rf −α 108710# 420# 7354# 2# β+ 810# 830# 265 116700# 460#
160 105 Db −α 110480# 280# 7344# 1# β+ 1770# 510# 265 118600# 300#
159 106 Sg −α 112820 60 7332.65 0.22 β+ 2340# 290# 265 121110 60
158 107 Bh −α 116570# 380# 7316# 1# β+ 3760# 380# 265 125150# 410#
157 108 Hs −α 121170# 140# 7295# 1# β+ 4600# 400# 265 130090# 150#
156 109 Mt −α 126820# 460# 7271# 2# β+ 5650# 480# 265 136150# 500#

163 103 266 Lr −α 111130# 660# 7351# 2# β− 1260# 850# 266 119310# 700#
162 104 Rf −α 109880# 540# 7352# 2# * 266 117960# 580#
161 105 Db −α 112740# 360# 7339# 1# β+ 2860# 650# 266 121030# 390#
160 106 Sg −α 113700# 290# 7332# 1# β+ 970# 460# 266 122070# 310#
159 107 Bh −α 118250# 200# 7312# 1# β+ 4540# 350# 266 126940# 220#
158 108 Hs −α 121190# 280# 7298# 1# β+ 2940# 350# 266 130100# 310#
157 109 Mt −α 127890# 350# 7270# 1# β+ 6710# 450# 266 137300# 370#

163 104 267 Rf −α 113200# 580# 7343# 2# * 267 121530# 620#
162 105 Db −α 113990# 470# 7337# 2# β+ 790# 740# 267 122380# 500#
161 106 Sg −α 115900# 270# 7327# 1# β+ 1910# 540# 267 124430# 290#
160 107 Bh −α 118910# 260# 7312# 1# β+ 3000# 380# 267 127650# 280#
159 108 Hs −α 122760# 100# 7295# 0# β+ 3860# 280# 267 131790# 110#
158 109 Mt −α 127900# 540# 7273# 2# β+ 5140# 550# 267 137310# 580#
157 110 Ea −α 134450# 370# 7245# 1# β+ 6550# 660# 267 144340# 390#

164 104 268 Rf −α 115170# 710# 7338# 3# * 268 123640# 760#
163 105 Db −α 116850# 530# 7329# 2# β+ 1680# 880# 268 125450# 570#
162 106 Sg −α 117000# 540# 7325# 2# β+ 150# 760# 268 125610# 580#
161 107 Bh −α 120870# 380# 7308# 1# β+ 3870# 660# 268 129760# 410#
160 108 Hs −α 123110# 410# 7297# 2# β+ 2240# 560# 268 132160# 440#
159 109 Mt −α 129220# 320# 7271# 1# β+ 6120# 520# 268 138730# 340#
158 110 Ea −α 133940# 500# 7250# 2# β+ 4720# 590# 268 143800# 540#
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164 105 269 Db −α 118730# 770# 7325# 3# * 269 127460# 830#
163 106 Sg −α 119930# 660# 7317# 2# β+ 1210# 1010# 269 128760# 700#
162 107 Bh −α 121740# 410# 7308# 2# β+ 1810# 780# 269 130690# 440#
161 108 Hs −α 124870# 120# 7293# 0# β+ 3130# 430# 269 134060# 130#
160 109 Mt −α 129530# 550# 7273# 2# β+ 4660# 560# 269 139060# 590#
159 110 Ea −α 135180# 140# 7249# 1# β+ 5650# 570# 269 145120# 150#

165 105 270 Db −α 121760# 720# 7316# 3# β− 360# 950# 270 130710# 770#
164 106 Sg −α 121400# 620# 7315# 2# * 270 130330# 660#
163 107 Bh −α 124460# 470# 7300# 2# β+ 3060# 780# 270 133620# 500#
162 108 Hs −α 125430# 290# 7294# 1# β+ 960# 550# 270 134650# 310#
161 109 Mt −α 131020# 540# 7270# 2# β+ 5600# 610# 270 140660# 580#
160 110 Ea −α 134810# 290# 7253# 1# β+ 3790# 610# 270 144720# 310#

165 106 271 Sg −α 124330# 650# 7307# 2# * 271 133470# 700#
164 107 Bh −α 125920# 560# 7298# 2# β+ 1590# 850# 271 135180# 600#
163 108 Hs −α 128230# 340# 7286# 1# β+ 2310# 650# 271 137660# 360#
162 109 Mt −α 131470# 570# 7272# 2# β+ 3240# 660# 271 141140# 610#
161 110 Ea −α 136060# 110# 7252# 0# β+ 4590# 570# 271 146060# 110#

166 106 272 Sg −α 125900# 770# 7304# 3# * 272 135160# 820#
165 107 Bh −α 128580# 610# 7291# 2# β+ 2680# 980# 272 138030# 650#
164 108 Hs −α 129530# 580# 7284# 2# β+ 950# 840# 272 139050# 620#
163 109 Mt −α 133890# 480# 7266# 2# β+ 4370# 750# 272 143740# 520#
162 110 Ea −α 136290# 650# 7254# 2# β+ 2400# 810# 272 146320# 700#
161 111 Eb −α 143090# 330# 7226# 1# β+ 6800# 730# 272 153620# 360#

167 106 273 Sg x 128750# 660# 7296# 2# * 273 138220# 710#
166 107 Bh −α 130050# 830# 7288# 3# β+ 1300# 1060# 273 139620# 890#
165 108 Hs −α 132260# 830# 7277# 3# β+ 2210# 1170# 273 141990# 890#
164 109 Mt −α 134990# 510# 7264# 2# β+ 2730# 970# 273 144910# 550#
163 110 Ea −α 138670# 130# 7248# 0# β+ 3680# 530# 273 148860# 140#
162 111 Eb −α 143150# 610# 7229# 2# β+ 4490# 620# 273 153680# 650#

167 107 274 Bh −α 132680# 780# 7282# 3# * 274 142440# 840#
166 108 Hs −α 133330# 650# 7276# 2# β+ 640# 1010# 274 143130# 700#
165 109 Mt −α 137390# 560# 7259# 2# β+ 4060# 850# 274 147490# 600#
164 110 Ea −α 139250# 490# 7249# 2# β+ 1860# 740# 274 149490# 530#
163 111 Eb −α 145050# 620# 7225# 2# β+ 5800# 790# 274 155710# 660#

168 107 275 Bh x 134370# 650# 7278# 2# * 275 144250# 700#
167 108 Hs −α 135950# 710# 7270# 3# β+ 1590# 970# 275 145950# 770#
166 109 Mt −α 138460# 590# 7258# 2# β+ 2510# 930# 275 148650# 640#
165 110 Ea −α 141750# 450# 7243# 2# β+ 3290# 740# 275 152180# 480#
164 111 Eb −α 145450# 690# 7227# 3# β+ 3690# 830# 275 156140# 740#

168 108 276 Hs −α 137120# 820# 7268# 3# * 276 147210# 890#
167 109 Mt −α 140800# 680# 7252# 2# β+ 3680# 1070# 276 151160# 730#
166 110 Ea −α 142550# 610# 7243# 2# β+ 1750# 910# 276 153030# 650#
165 111 Eb −α 147640# 630# 7222# 2# β+ 5090# 870# 276 158490# 670#

169 108 277 Hs −α 139580# 730# 7262# 3# * 277 149840# 780#
168 109 Mt −α 141980# 880# 7251# 3# β+ 2400# 1140# 277 152420# 950#
167 110 Ea −α 144980# 960# 7237# 3# β+ 3010# 1310# 277 155650# 1040#
166 111 Eb −α 148590# 620# 7221# 2# β+ 3610# 1150# 277 159520# 660#
165 112 Ec −α 152710# 130# 7204# 0# β+ 4120# 630# 277 163940# 140#

169 109 278 Mt −α 144210# 840# 7246# 3# * 278 154810# 900#
168 110 Ea −α 145750# 680# 7237# 2# β+ 1540# 1080# 278 156470# 730#
167 111 Eb −α 150530# 630# 7217# 2# β+ 4780# 930# 278 161600# 680#
166 112 Ec −α 153060# 530# 7206# 2# β+ 2520# 830# 278 164310# 570#
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170 109 279 Mt −α 145490# 720# 7244# 3# * 279 156190# 770#
169 110 Ea −α 147980# 740# 7232# 3# β+ 2490# 1030# 279 158860# 800#
168 111 Eb −α 151340# 660# 7218# 2# β+ 3360# 1000# 279 162470# 710#
167 112 Ec −α 155140# 490# 7201# 2# β+ 3800# 830# 279 166550# 530#

170 110 280 Ea −α 148850# 850# 7232# 3# * 280 159800# 910#
169 111 Eb −α 153210# 740# 7214# 3# β+ 4360# 1130# 280 164470# 800#
168 112 Ec −α 155600# 640# 7203# 2# β+ 2390# 980# 280 167040# 690#

171 110 281 Ea −α 150960# 730# 7228# 3# * 281 162060# 780#
170 111 Eb −α 154040# 930# 7214# 3# β+ 3080# 1180# 281 165370# 1000#
169 112 Ec −α 157690# 990# 7198# 4# β+ 3650# 1360# 281 169290# 1060#

171 111 282 Eb −α 156010# 890# 7210# 3# * 282 167490# 950#
170 112 Ec −α 158140# 710# 7200# 3# β+ 2120# 1140# 282 169770# 760#

172 111 283 Eb −α 156880# 780# 7210# 3# * 283 168420# 840#
171 112 Ec −α 160020# 770# 7196# 3# β+ 3150# 1090# 283 171790# 830#
170 113 Ed −α 164360# 730# 7178# 3# β+ 4340# 1060# 283 176450# 780#

172 112 284 Ec −α 160570# 850# 7197# 3# * 284 172380# 910#
171 113 Ed −α 165880# 800# 7176# 3# β+ 5310# 1170# 284 178080# 860#

173 112 285 Ec −α 162180# 730# 7195# 3# * 285 174110# 780#
172 113 Ed −α 166490# 980# 7177# 3# β+ 4310# 1220# 285 178730# 1050#
171 114 Ee −α 171110# 1030# 7158# 4# β+ 4630# 1420# 285 183700# 1110#

173 113 286 Ed −α 168120# 940# 7174# 3# * 286 180480# 1010#
172 114 Ee −α 171260# 770# 7161# 3# β+ 3140# 1210# 286 183860# 830#

174 113 287 Ed −α 168640# 830# 7176# 3# * 287 181050# 900#
173 114 Ee −α 172880# 770# 7158# 3# β+ 4240# 1140# 287 185600# 830#
172 115 Ef −α 178090# 790# 7137# 3# β+ 5200# 1100# 287 191190# 850#

174 114 288 Ee −α 172970# 850# 7161# 3# * 288 185690# 910#
173 115 Ef −α 179310# 850# 7136# 3# β+ 6340# 1210# 288 192490# 920#

175 114 289 Ee −α 174450# 730# 7159# 3# * 289 187280# 790#
174 115 Ef −α 179510# 1020# 7139# 4# β+ 5060# 1260# 289 192720# 1100#
173 116 Eg −α 185240# 1090# 7116# 4# β+ 5730# 1490# 289 198860# 1170#

175 115 290 Ef −α 180840# 980# 7137# 3# * 290 194140# 1060#
174 116 Eg −α 184990# 840# 7120# 3# β+ 4140# 1300# 290 198590# 910#

176 115 291 Ef −α 181070# 890# 7140# 3# * 291 194380# 950#
175 116 Eg −α 186310# 850# 7119# 3# β+ 5240# 1230# 291 200010# 910#
174 117 Eh −α 192410# 880# 7096# 3# β+ 6100# 1220# 291 206560# 950#

176 116 292 Eg −α 186100# 850# 7123# 3# * 292 199790# 920#
175 117 Eh −α 193330# 940# 7096# 3# β+ 7230# 1270# 292 207550# 1010#

175 118 293 Ei −α 199960# 1200# 7074# 4# * 293 214670# 1290#
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Table II. Influences on primary nuclei

EXPLANATION OF TABLE

This table gives for each of the 847 primary nuclei the up to three most important contributing
data and their influences(×100) on its mass, as given by the flow-of-information matrix.

Nucleus Nucleus (primaries only)
Influence Influence(×100) brought to the determination of the mass of the nucleus, by

the piece of data represented by the equation in following column
Equation In mass-doublet equation: In mass-triplet equation: In nuclear reaction:

H =1H, N =14N, Rbx, Rby: different Km, Csm, Csn:
D =2H, O =16O, mixtures of isomers upper isomers,
C =12C. or contaminants. see NUBASE.
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Nucleus Infl. Equation Infl. Equation Infl. Equation

0π+ 100.0 π+

0π− 99.6 π+(2β+)π−
1 n 100.0 1H(n,γ)2H
1H 77.9 H12−C 17.8 C H4−O 2.8 C H2−N
2H 61.3 D6−C 24.2 C2 D8−40Ar 10.0 C D4−20Ne
3H 72.7 3H4−C 27.3 3H(β−)3He
3He 67.7 3H(β−)3He 24.0 3He4−C 8.3 H D−3He
4He 100.0 4He3−C
6He 99.8 7Li(d,3He)6He−19F()18O 0.2 144Sm(3He,6He)141Sm
6Li 100.0 6Li2−C
7Li 100.0 6Li(n,γ)7Li
7Be 100.0 7Li(p,n)7Be
8He 94.4 4He(64Ni,60Ni)8He 5.1 197Au(α ,8He)193Au 0.4 9He(γ,n)8He
8Li 100.0 7Li(n,γ)8Li
8Be 99.9 8Be(α )4He 0.1 9Be(γ,n)8Be
8B 100.0 6Li(3He,n)8B
9He 91.3 9He(γ,n)8He 8.7 9Be(14C,14O)9He
9Li 58.4 10Be(d,3He)9Li 41.6 7Li(t,p)9Li
9Be 88.0 9Be(γ,n)8Be 11.0 6Li(α ,p)9Be 1.0 9Be(n,γ)10Be
10Be 98.9 9Be(n,γ)10Be 1.1 10Be(d,3He)9Li
10B 100.0 10B(α ,d)12C
11Li 54.7 11Li−C.917 45.3 11B(π−,π+)11Li
11B 100.0 10B(n,γ)11B
11C 100.0 11C(β+)11B
12N 100.0 14N(p,t)12N
13C 57.5 C D−13C H 36.8 C D−13C H 5.7 13C−C1.083
13N 100.0 12C(p,γ)13N
14B 100.0 14C(7Li,7Be)14B
14C 79.9 14C H2−N D 20.1 C D2−14C H2
14N 56.2 C H2−N 31.6 N2−C O 11.9 14N−C1.167
14O 57.9 26Mg(3He,t)26Al−14N()14O 42.1 14N(p,n)14O
15N 67.4 C D H−15N 17.6 C H3−15N 15.0 15N2−28Si H2
15O 100.0 15N(p,n)15O
16O 97.3 C4−O3 2.3 C H4−O 0.3 N2−C O
17O 99.5 16O(n,γ)17O 0.2 17O(p,γ)18F 0.2 17O(n,γ)18O
17F 100.0 16O(p,γ)17F
18O 45.2 18F(β+)18O 37.5 17O(n,γ)18O 17.1 18O(3He,p)20F
18F 76.1 17O(p,γ)18F 23.9 18F(β+)18O
19F 98.6 C D4−H 19F 1.2 19F(p,n)19Ne 0.2 19F(n,γ)20F
19Ne 72.8 19Ne−22Ne.864 27.2 19F(p,n)19Ne
20F 99.8 19F(n,γ)20F 0.2 18O(3He,p)20F
20Ne 44.0 20Ne2−40Ar 34.4 C D4−20Ne 21.6 20Ne2−40Ar
22Ne 99.9 22Ne−C1.833 0.1 19Ne−22Ne.864
23Na 100.0 23Na−C1.917
23Mg 73.5 24Mg(p,d)23Mg 26.5 23Na(p,n)23Mg
24Mg 95.9 24Mg−C2 4.1 24Mg(n,γ)25Mg
25Mg 55.9 24Mg(n,γ)25Mg 39.8 25Mg(n,γ)26Mg 4.3 25Mg(p,γ)26Al
26Mg 75.4 26Mg−C2.167 21.5 25Mg(n,γ)26Mg 1.5 26Mg(p,n)26Al
26Al 67.2 25Mg(p,γ)26Al 21.7 26Mg(p,n)26Al 6.9 26Mg(3He,t)26Al−14N()14O
27Na 88.3 27Na−27Al 11.7 27Na−C2.25
27Al 83.9 27Al(p,γ)28Si 16.1 26Mg(p,γ)27Al
28Na 100.0 28Na−C2.333
28Si 57.1 C2 D2−28Si 42.9 15N2−28Si H2
29Na 100.0 29Na−C2.417
31P 83.5 31P(p,α )28Si 16.5 31P(p,γ)32S
32S 90.8 32S(n,γ)33S 8.7 31P(p,γ)32S 0.5 C 32S2−74Ge H2
33S 87.0 33S(n,γ)34S 8.8 32S(n,γ)33S 4.2 33S(p,γ)34Cl
34S 94.7 34S(n,γ)35S 5.1 33S(n,γ)34S 0.2 34S(3He,t)34Cl
34Cl 87.0 33S(p,γ)34Cl 13.0 34S(3He,t)34Cl
35S 95.5 35S(β−)35Cl 4.5 34S(n,γ)35S
35Cl 62.3 C3−35Cl H 17.1 C5 H10−35Cl2 5.9 199Hg−C2

35Cl5
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Nucleus Infl. Equation Infl. Equation Infl. Equation

36S 64.8 36S(p,γ)37Cl 35.2 36S(p,n)36Cl
36Cl 96.6 35Cl(n,γ)36Cl 3.4 36S(p,n)36Cl
36Ar 99.4 36Ar−C3 0.6 39K−36Ar1.083
37Cl 70.9 C3 H6 O2−37Cl2 8.1 C5 H12−35Cl 37Cl 7.9 C2 D8−37Cl H3
38Ar 69.2 38Ar−39K.974 19.4 38Ar(p,γ)39K 11.4 37Cl(p,γ)38Ar
38K 82.5 38Km(IT)38K 17.5 38Ar(p,n)38K
38Km 97.7 38Ar(p,n)38Km 2.3 38Km(IT)38K
39K 47.1 39K−36Ar1.083 39.6 39K(n,γ)40K 7.4 41K−39K1.051
40Ar 65.6 C3 H4−40Ar 24.3 C2 D8−40Ar 6.7 20Ne2−40Ar
40K 51.3 39K(n,γ)40K 37.7 40K(n,γ)41K 11.0 40K(n,p)40Ar
40Ca 94.2 39K(p,γ)40Ca 5.8 40Ca(n,γ)41Ca 0.1 40Ca(p,γ)41Sc
41Ar 91.2 40Ar(n,γ)41Ar 8.8 41Ar(β−)41K
41K 48.4 40K(n,γ)41K 41.9 40Ar(p,γ)41K 4.7 41K−39K1.051
41Ca 87.2 40Ca(n,γ)41Ca 10.7 41K(p,n)41Ca 2.0 41Ca(n,γ)42Ca
41Sc 88.0 40Ca(p,γ)41Sc 12.0 41Scr (IT)41Sc
41Scr 84.2 41Scr (IT)41Sc 15.8 41Ca(p,γ)42Scr−40Ca()41Scr

42Ca 92.6 41Ca(n,γ)42Ca 4.1 42Ca(3He,t)42Sc−26Mg()26Al 2.2 42Ca(n,γ)43Ca
42Sc 71.1 42Scr (IT)42Sc 23.0 42Ca(3He,t)42Sc−26Mg()26Al 5.9 54Fe(3He,t)54Co−42Ca()42Sc
42Scr 80.5 41Ca(p,γ)42Scr−40Ca()41Scr 19.5 42Scr (IT)42Sc
43Ca 96.7 42Ca(n,γ)43Ca 3.3 43Ca(n,γ)44Ca
44Ca 94.7 43Ca(n,γ)44Ca 3.8 44Ca(p,γ)45Sc 1.5 44Ca(n,γ)45Ca
45Ca 97.9 44Ca(n,γ)45Ca 1.9 45Ca(β−)45Sc 0.2 46Ca(d,t)45Ca
45Sc 42.6 44Ca(p,γ)45Sc 42.2 45Sc(p,γ)46Ti 15.2 45Ca(β−)45Sc
46Ca 89.8 46Ca(n,γ)47Ca 10.2 46Ca(d,t)45Ca
46Ti 57.0 46Ti(n,γ)47Ti 40.7 45Sc(p,γ)46Ti 1.3 46Ti 37Cl−48Ti 35Cl
47Ca 82.8 47Ca(β−)47Sc 10.1 46Ca(n,γ)47Ca 7.1 48Ca(d,t)47Ca
47Sc 87.1 47Sc(β−)47Ti 12.9 47Ca(β−)47Sc
47Ti 43.6 47Ti(n,γ)48Ti 36.2 46Ti(n,γ)47Ti 18.5 C 35Cl−47Ti
48Ca 45.4 48Ca(p,γ)49Sc 38.2 48Ca(d,t)47Ca 16.3 48Ca(p,n)48Sc
48Sc 58.2 48Sc(β−)48Ti 41.8 48Ca(p,n)48Sc
48Ti 56.3 47Ti(n,γ)48Ti 22.1 13C 35Cl−48Ti 20.7 48Ti(n,γ)49Ti
49Sc 61.3 49Sc(β−)49Ti 38.7 48Ca(p,γ)49Sc
49Ti 79.3 48Ti(n,γ)49Ti 16.0 49Ti(n,γ)50Ti 4.7 49Ti 37Cl−51V 35Cl
50Ti 84.0 49Ti(n,γ)50Ti 16.0 50Ti(p,γ)51V
50Cr 52.0 50Cr(p,γ)51Mn 48.0 50Cr(n,γ)51Cr 0.2 50Cr(3He,t)50Mn
50Mn 67.5 50Cr(3He,t)50Mn−54Fe()54Co 32.5 50Cr(3He,t)50Mn
51V 49.3 51V(p,n)51Cr 32.3 50Ti(p,γ)51V 9.5 49Ti 37Cl−51V 35Cl
51Cr 50.9 50Cr(n,γ)51Cr 49.1 51V(p,n)51Cr
51Mn 54.5 54Fe(p,α )51Mn 45.5 50Cr(p,γ)51Mn
52Cr 76.2 52Cr(n,γ)53Cr 20.0 52Cr(p,γ)53Mn 3.8 51V(p,γ)52Cr
53Cr 78.4 53Cr(n,γ)54Cr 21.6 52Cr(n,γ)53Cr
53Mn 66.9 52Cr(p,γ)53Mn 33.1 56Fe(p,α )53Mn
54Cr 80.1 54Cr(p,γ)55Mn 19.9 53Cr(n,γ)54Cr
54Fe 55.8 54Fe(n,γ)55Fe 22.4 54Fe(p,γ)55Co 11.6 54Fe(p,α )51Mn
54Co 79.5 54Fe(3He,t)54Co−42Ca()42Sc 20.5 50Cr(3He,t)50Mn−54Fe()54Co
55Mn 37.2 55Fe(ε)55Mn 34.0 55Mn(p,γ)56Fe 23.4 55Mn(n,γ)56Mn
55Fe 59.6 55Fe(ε)55Mn 40.4 54Fe(n,γ)55Fe
55Co 69.0 54Fe(p,γ)55Co 31.0 58Ni(p,α )55Co
56Mn 75.9 55Mn(n,γ)56Mn 24.1 56Mn−85Rb.659
56Fe 60.7 55Mn(p,γ)56Fe 20.1 56Fe(n,γ)57Fe 18.8 56Fe(p,γ)57Co
57Mn 74.5 57Mn−85Rb.671 25.5 55Mn(t,p)57Mn
57Fe 79.8 56Fe(n,γ)57Fe 11.7 57Fe(n,γ)58Fe 6.7 57Fe(p,n)57Co
57Co 35.6 60Ni(p,α )57Co 31.5 58Fe(p,γ)59Co−56Fe()57Co 24.3 56Fe(p,γ)57Co
57Ni 52.0 57Ni−85Rb.671 28.5 59Ni(p,t)57Ni 19.4 58Ni(3He,α )57Ni
58Fe 84.3 57Fe(n,γ)58Fe 15.7 58Fe(p,γ)59Co−56Fe()57Co
58Co 61.0 59Co(d,t)58Co 25.0 60Ni(d,α )58Co 14.0 57Fe(p,γ)58Co
58Ni 87.7 58Ni(n,γ)59Ni 11.1 58Ni(p,α )55Co 1.2 58Ni(3He,α )57Ni
59Co 69.9 59Co(p,n)59Ni 14.4 62Ni(p,α )59Co 8.9 58Fe(p,γ)59Co−56Fe()57Co
59Ni 67.4 59Ni(n,γ)60Ni 18.8 59Co(p,n)59Ni 12.1 58Ni(n,γ)59Ni
60Ni 44.1 60Ni(n,γ)61Ni 31.9 59Ni(n,γ)60Ni 16.6 60Ni−85Rb.706
61Ni 55.4 60Ni(n,γ)61Ni 44.6 61Ni(n,γ)62Ni
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62Ni 33.8 61Ni(n,γ)62Ni 31.2 62Ni(p,γ)63Cu 21.2 62Ni(n,γ)63Ni
63Ni 61.2 63Ni(β−)63Cu 20.1 62Ni(n,γ)63Ni 18.7 63Ni(n,γ)64Ni
63Cu 37.2 63Ni(β−)63Cu 28.6 62Ni(p,γ)63Cu 26.2 63Cu(n,γ)64Cu
63Zn 73.1 64Zn(d,t)63Zn 26.9 63Cu(p,n)63Zn
64Ni 44.7 63Ni(n,γ)64Ni 26.0 64Ni(p,n)64Cu 21.9 64Ni−85Rb.753
64Cu 67.7 63Cu(n,γ)64Cu 17.9 64Cu(β−)64Zn 14.3 64Ni(p,n)64Cu
64Zn 47.7 64Zn(n,γ)65Zn 28.6 64Cu(β−)64Zn 19.0 64Zn(p,γ)65Ga
64Ga 75.2 64Ga−85Rb.753 24.8 64Zn(p,n)64Ga
65Ni 92.2 64Ni(n,γ)65Ni 7.8 65Ni−85Rb.765
65Cu 36.9 65Cu(p,n)65Zn 36.8 65Cu−85Rb.765 10.9 65Cu(n,γ)66Cu
65Zn 50.6 64Zn(n,γ)65Zn 42.5 65Cu(p,n)65Zn 6.9 71Ga(3He,t)71Ge−65Cu()65Zn
65Ga 64.4 64Zn(p,γ)65Ga 35.6 65Ga−85Rb.765
66Cu 88.9 65Cu(n,γ)66Cu 11.1 66Cu−85Rb.776
66Zn 82.8 66Zn(p,α )63Cu 14.7 66Zn(n,γ)67Zn 2.4 67Zn N−66Zn 15N
67Zn 70.4 66Zn(n,γ)67Zn 16.0 67Zn(p,n)67Ga 11.6 67Zn N−66Zn 15N
67Ga 54.8 67Zn(p,n)67Ga 45.2 70Ge(p,α )67Ga
68Zn 97.9 67Zn(n,γ)68Zn 2.1 70Zn 35Cl−68Zn 37Cl
68Ge 99.3 70Ge(p,t)68Ge 0.7 69Se(εp)68Ge
69Ga 65.3 69Ga−85Rb.812 34.7 69Ga(n,γ)70Ga
69Ge 100.0 69Ga(p,n)69Ge
69As 77.8 69As(β+)69Ge 22.2 69Se(β+)69As
69Se 70.0 69Se(εp)68Ge 30.0 69Se(β+)69As
70Zn 90.7 70Zn(p,n)70Ga 9.3 70Zn 35Cl−68Zn 37Cl
70Ga 64.9 69Ga(n,γ)70Ga 31.8 70Ga−85Rb.824 3.3 70Zn(p,n)70Ga
70Ge 64.1 70Ge(n,γ)71Ge 20.3 70Ge(p,α )67Ga 6.0 C4 H6 O−70Ge
71Ga 52.1 71Ga(n,γ)72Ga 32.5 71Ge(ε)71Ga 13.3 71Ga−85Rb.835
71Ge 61.4 71Ge(ε)71Ga 35.7 70Ge(n,γ)71Ge 2.9 71Ga(3He,t)71Ge−65Cu()65Zn
72Ga 53.0 72Ga−85Rb.847 47.0 71Ga(n,γ)72Ga
72Ge 71.7 72Ge(n,γ)73Ge 15.9 70Ge H2−72Ge 11.2 C4 H8 O−72Ge
72Se 99.0 74Se(p,t)72Se 1.0 72Br(β+)72Se
72Br 55.0 72Kr(β+)72Br 38.7 72Br(β+)72Se 6.3 73Br−72Br
72Kr 99.6 72Kr−85Rb.847 0.4 72Kr(β+)72Br
73Ge 62.3 73Ge(n,γ)74Ge 26.6 72Ge(n,γ)73Ge 11.2 C4 H9 O−73Ge
73As 79.9 72Ge(3He,d)73As 20.0 74Se(d,3He)73As 0.1 73Se(β+)73As
73Se 99.0 73Se(β+)73As 1.0 73Br(β+)73Se
73Br 63.9 73Br(β+)73Se 31.6 73Br−C6.083 4.5 73Br−72Br
74Ge 35.1 73Ge(n,γ)74Ge 25.9 76Ge 35Cl−74Ge 37Cl 24.9 C 32S2−74Ge H2
74As 81.9 74As(β+)74Ge 18.1 74As(β−)74Se
74Se 98.5 74Se(n,γ)75Se 1.2 74As(β−)74Se 0.3 74Se(d,3He)73As
74Kr 95.7 74Kr−85Rb.871 4.3 74Rb(β+)74Kr
74Rb 84.2 74Rb−85Rb.871 15.8 74Rb(β+)74Kr
75As 63.2 75As(p,n)75Se 15.8 75As(n,γ)76As 12.0 78Se(p,α )75As
75Se 90.6 75Se(n,γ)76Se 8.0 75As(p,n)75Se 1.4 74Se(n,γ)75Se
76Ge 53.0 76Ge−76Se 43.2 76Ge 35Cl−74Ge 37Cl 2.8 76Ge(3He,d)77As
76As 84.1 75As(n,γ)76As 15.9 76As(β−)76Se
76Se 46.6 76Ge−76Se 26.5 76Se(n,γ)77Se 17.3 76Se 35Cl−74Ge 37Cl
76Kr 84.8 76Kr−85Rb.894 15.2 80Kr(α ,6He)78Kr−78Kr()76Kr
77As 33.2 80Se(p,α )77As 31.4 76Ge(3He,d)77As 17.7 77As(β−)77Se
77Se 72.3 76Se(n,γ)77Se 26.1 77Se(n,γ)78Se 1.6 77As(β−)77Se
78Se 63.9 77Se(n,γ)78Se 15.6 80Se(p,t)78Se 10.4 C6 H6−78Se
78Kr 95.4 78Kr−85Rb.918 3.8 80Kr(α ,6He)78Kr−78Kr()76Kr 0.7 78Kr(3He,d)79Rb
79Rb 64.6 79Rb−C6.583 35.4 78Kr(3He,d)79Rb
80Ge 77.8 80Ge(β−)80As 22.2 82Se(14C,16O)80Ge
80As 86.5 80Se(t,3He)80As 13.5 80Ge(β−)80As
80Se 42.7 80Se(p,t)78Se 27.7 82Se 35Cl−80Se 37Cl 16.0 80Se(p,α )77As
80Kr 86.1 80Kr−85Rb.941 10.3 80Kr(d,p)81Kr 1.7 80Kr(α ,6He)78Kr−78Kr()76Kr
80Rb 87.6 80Rb−C6.667 12.4 80Kr(p,n)80Rb
81Br 79.6 81Br(n,γ)82Br 19.3 81Kr(ε)81Br 1.1 87Rb(3He,t)87Sr−81Br()81Kr
81Kr 74.4 81Kr(ε)81Br 21.4 80Kr(d,p)81Kr 4.2 87Rb(3He,t)87Sr−81Br()81Kr
81Rb 64.8 81Rb−C6.75 35.2 80Kr(3He,d)81Rb
82Se 44.0 82Se−82Kr 33.2 82Se 35Cl−80Se 37Cl 16.5 82Se(p,t)80Se
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82Br 79.6 82Br(β−)82Kr 20.4 81Br(n,γ)82Br
82Kr 54.0 82Kr−85Rb.965 25.8 82Se−82Kr 16.1 82Br(β−)82Kr
82Rb 84.0 82Rbm(IT)82Rb 10.8 82Rb−C6.833 5.2 82Rb(β+)82Kr
82Rbm 88.0 82Rbm−85Rb.965 12.0 82Rbm(IT)82Rb
82Sr 55.9 82Sr−C6.833 44.1 84Sr(p,t)82Sr
83Br 50.1 83Br(β−)83Kr 49.9 82Se(3He,d)83Br
83Kr 74.7 83Kr(n,γ)84Kr 12.7 83Br(β−)83Kr 12.6 C6 H11−83Kr
83Rb 65.0 83Rb−C6.917 35.0 82Kr(3He,d)83Rb
84Se 92.3 82Se(t,p)84Se 7.7 84Se(β−)84Br
84Br 92.2 84Br(β−)84Kr 7.8 84Se(β−)84Br
84Kr 39.9 84Rb(β+)84Kr 25.1 83Kr(n,γ)84Kr 23.2 C6 H12−84Kr
84Rb 40.0 84Rb(β+)84Kr 24.0 84Rb(β−)84Sr 21.9 85Rb(p,d)84Rb
84Sr 38.9 84Rb(β−)84Sr 28.0 C6 H12−84Sr 14.0 84Sr(d,p)85Sr
85Kr 94.8 85Kr(β−)85Rb 5.2 84Kr(d,p)85Kr
85Rb 100.0 C6 H14−85Rb
85Sr 89.4 85Rb(3He,t)85Sr 10.6 84Sr(d,p)85Sr
86Rb 99.1 85Rb(n,γ)86Rb 0.9 86Rb(β−)86Sr
86Sr 51.1 86Sr(n,γ)87Sr 47.8 86Rb(β−)86Sr 1.0 86Sr(p,t)84Sr
87Rb 100.0 C6 H16−87Rb
87Sr 48.6 86Sr(n,γ)87Sr 46.1 87Rb(3He,t)87Sr−81Br()81Kr 5.3 87Sr(n,γ)88Sr
88Sr 94.6 87Sr(n,γ)88Sr 5.4 88Sr(n,γ)89Sr
89Rb 56.2 89Rb(β−)89Sr 42.4 89Rb−85Rb1.047 1.3 91Rb−93Rb.489

89Rb.511
89Sr 94.6 88Sr(n,γ)89Sr 4.5 89Sr(β−)89Y 1.0 89Rb(β−)89Sr
89Y 47.6 89Y(n,γ)90Y 37.8 89Sr(β−)89Y 11.5 89Y(p,γ)90Zr
89Zr 82.4 89Zr(β+)89Y 17.6 90Zr(d,t)89Zr
90Rb 60.7 90Rb−85Rb1.059 39.3 90Rb(β−)90Sr
90Sr 95.1 90Sr(β−)90Y 4.9 90Rb(β−)90Sr
90Y 52.3 89Y(n,γ)90Y 43.9 90Y(β−)90Zr 3.8 90Sr(β−)90Y
90Zr 70.2 90Zr(n,γ)91Zr 22.4 90Y(β−)90Zr 5.9 89Y(p,γ)90Zr
91Rb 74.8 91Rb−85Rb1.071 12.9 91Rb(β−)91Srx 12.3 91Rb−93Rb.489

89Rb.511
91Sr 59.6 91Sr(β−)91Y 29.1 91Sr−85Rb1.071 7.6 92Rb(β−n)91Sr
91Srx 73.2 91Rb(β−)91Srx 26.8 91Srx(IT)91Sr
91Y 89.0 91Y(β−)91Zr 11.0 91Sr(β−)91Y
91Zr 64.2 91Zr(n,γ)92Zr 28.9 90Zr(n,γ)91Zr 6.9 91Y(β−)91Zr
92Rb 53.0 92Rb−85Rb1.082 31.5 92Rb(β−)92Sr 15.1 92Rb(β−n)91Sr
92Sr 88.7 92Sr−85Rb1.082 7.2 92Rb(β−)92Sr 2.9 92Sr(β−)92Y
92Y 57.0 92Y(β−)92Zr 29.7 92Sr(β−)92Y 13.3 94Zr(d,α )92Y
92Zr 54.7 92Zr(n,γ)93Zr 35.8 91Zr(n,γ)92Zr 8.3 92Zr(p,n)92Nb
92Nb 65.4 92Zr(p,n)92Nb 34.6 93Nb(γ,n)92Nb
92Mo 52.2 92Mo(n,γ)93Mo 26.1 C7 H8−92Mo 21.7 94Mo 35Cl−92Mo 37Cl
93Rb 66.2 93Rb−85Rb1.094 24.8 93Rb(β−)93Sr 6.3 93Rb(β−n)92Sr
93Sr 65.4 93Sr−85Rb1.094 24.3 93Rb(β−)93Sr 10.3 93Sr(β−)93Y
93Y 75.6 93Y(β−)93Zr 24.4 93Sr(β−)93Y
93Zr 43.4 92Zr(n,γ)93Zr 29.6 94Zr(d,t)93Zr 26.1 93Zr(β−)93Nb
93Nb 42.8 93Nb(n,γ)94Nb 36.6 93Zr(β−)93Nb 11.2 93Nb(γ,n)92Nb
93Mo 52.2 93Nb(p,n)93Mo 47.7 92Mo(n,γ)93Mo
94Rb 80.5 94Rb−85Rb1.106 15.3 94Rb(β−)94Sr 4.3 94Rb−95Rb.660

92Rb.341
94Sr 59.5 94Sr−85Rb1.106 29.8 94Sr(β−)94Y 10.7 94Rb(β−)94Sr
94Y 58.4 94Y(β−)94Zr 29.6 94Sr(β−)94Y 12.0 96Zr(d,α )94Y
94Zr 54.0 94Zr(n,γ)95Zr 36.2 94Zr(d,t)93Zr 7.1 C7 H10−94Zr
94Nb 57.2 93Nb(n,γ)94Nb 42.8 94Nb(β−)94Mo
94Mo 79.2 94Mo(n,γ)95Mo 11.9 94Nb(β−)94Mo 6.6 C7 H10−94Mo
95Rb 54.2 95Rb(β−)95Sr 17.1 95Rb−96Rb.742

92Rb.258 13.1 94Rb−95Rb.660
92Rb.341

95Sr 64.5 95Sr−85Rb1.118 32.3 95Sr(β−)95Y 3.2 95Rb(β−)95Sr
95Y 59.4 95Y(β−)95Zr 28.5 95Sr(β−)95Y 12.1 96Zr(t,α )95Y
95Zr 41.0 94Zr(n,γ)95Zr 39.6 95Zr(β−)95Nb 17.3 96Zr(d,t)95Zr
95Nb 88.8 95Nb(β−)95Mo 11.2 95Zr(β−)95Nb
95Mo 69.6 95Mo(n,γ)96Mo 20.8 94Mo(n,γ)95Mo 9.3 95Nb(β−)95Mo
95Tc 97.3 95Tc(β+)95Mo 2.7 95Ru(β+)95Tc
95Ru 84.9 96Ru(p,d)95Ru 15.1 95Ru(β+)95Tc
96Rb 37.2 96Rb(β−)96Sr 26.7 96Rb−97Rb.742

93Rb.258 19.0 95Rb−96Rb.742
92Rb.258
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96Sr 71.9 96Sr(β−)96Y 28.1 96Rb(β−)96Sr
96Y 82.0 96Y(β−)96Zr 18.0 96Sr(β−)96Y
96Zr 54.8 96Zr(n,γ)97Zr 43.0 96Zr(d,t)95Zr 1.1 96Zr(d,α )94Y
96Mo 62.1 96Mo(n,γ)97Mo 30.4 95Mo(n,γ)96Mo 7.5 C7 H12−96Mo
96Ru 79.3 C7 H12−96Ru 7.4 96Ru(16O,12C)100Pd 7.2 96Ru(16O,13C)99Pd
97Rb 61.2 97Rb(β−)97Sr 14.8 97Rb−98Rb.660

95Rb.340 11.1 96Rb−97Rb.742
93Rb.258

97Sr 89.6 97Sr(β−)97Y 10.4 97Rb(β−)97Sr
97Y 96.5 97Y(β−)97Zr 3.5 97Sr(β−)97Y
97Zr 55.5 97Zr(β−)97Nb 44.4 96Zr(n,γ)97Zr 0.1 97Y(β−)97Zr
97Nb 75.6 97Nb(β−)97Mo 24.4 97Zr(β−)97Nb
97Mo 44.8 97Mo(n,γ)98Mo 37.4 96Mo(n,γ)97Mo 12.8 C5 H5 O2−97Mo
97Tc 52.9 96Mo(3He,d)97Tc 47.1 97Mo(p,n)97Tc
98Rb 80.4 98Rb(β−)98Sr 19.6 97Rb−98Rb.660

95Rb.340
98Sr 95.5 98Sr(β−)98Y 4.5 98Rb(β−)98Sr
98Y 96.1 98Y(β−)98Zr 3.9 98Sr(β−)98Y
98Zr 97.5 96Zr(t,p)98Zr 2.5 98Y(β−)98Zr
98Mo 55.2 97Mo(n,γ)98Mo 33.4 98Mo(n,γ)99Mo 8.6 C5 H6 O2−98Mo
98Tc 57.4 99Tc(p,d)98Tc 28.7 97Mo(3He,d)98Tc 11.2 98Mo(p,n)98Tc
98Ru 86.2 C7 H14−98Ru 7.8 98Tc(β−)98Ru 5.9 99Ru−98Ru
99Rb 73.8 99Rb(β−)99Sr 15.9 97Rb−99Rb.490

95Rb.511 10.3 97Rb−99Rb.653
93Rb.348

99Sr 91.4 99Sr(β−)99Y 8.6 99Rb(β−)99Sr
99Y 99.3 99Y(β−)99Zr 0.7 99Sr(β−)99Y
99Zr 99.5 99Zr(β−)99Nb 0.5 99Y(β−)99Zr
99Nb 99.8 100Mo(d,3He)99Nb 0.2 99Zr(β−)99Nb
99Mo 66.4 98Mo(n,γ)99Mo 33.6 99Mo(β−)99Tc
99Tc 58.4 99Mo(β−)99Tc 40.0 99Tc(β−)99Ru 1.7 99Tc(p,d)98Tc
99Ru 45.4 99Tc(β−)99Ru 45.3 99Ru(n,γ)100Ru 8.3 C7 H15−99Ru
99Rh 94.2 99Rh(β+)99Ru 5.8 99Pd(β+)99Rh
99Pd 50.7 99Pd(β+)99Rh 49.3 96Ru(16O,13C)99Pd
100Mo 57.6 100Mo 35Cl−98Mo 37Cl 35.8 C7 H16−100Mo 6.5 100Mo(3He,p)102Tc
100Ru 54.6 99Ru(n,γ)100Ru 39.7 100Ru(n,γ)101Ru 5.4 C7 H16−100Ru
100Rh 82.0 100Rh(β+)100Ru 18.0 100Rh−C8.333
100Pd 82.8 102Pd(p,t)100Pd 17.0 96Ru(16O,12C)100Pd 0.2 100Ag(β+)100Pd
100Ag 86.7 100Ag(β+)100Pd 13.3 100Cd(β+)100Ag
100Cd 77.2 100Cd(β+)100Ag 22.8 100Cd−C8.333
101Ru 59.9 100Ru(n,γ)101Ru 24.6 101Ru(n,γ)102Ru 15.5 C8 H5−101Ru
102Tc 80.0 104Ru(d,α )102Tc 20.0 100Mo(3He,p)102Tc
102Ru 75.4 101Ru(n,γ)102Ru 16.9 102Ru(n,γ)103Ru 7.3 C8 H6−102Ru
102Rh 50.2 102Rh(β+)102Ru 49.8 102Rh(β−)102Pd
102Pd 92.3 102Pd(n,γ)103Pd 6.8 102Rh(β−)102Pd 1.0 102Pd(p,t)100Pd
103Ru 83.0 102Ru(n,γ)103Ru 10.4 104Ru(d,t)103Ru−148Gd()147Gd 6.6 103Ru(β−)103Rh
103Rh 79.9 103Ru(β−)103Rh 13.3 C8 H7−103Rh 6.8 103Pd(ε)103Rh
103Pd 92.3 103Pd(ε)103Rh 7.0 102Pd(n,γ)103Pd 0.7 103Ag(β+)103Pd
103Ag 62.3 103Cd(β+)103Ag 37.7 103Ag(β+)103Pd
103Cd 72.5 106Cd(3He,6He)103Cd 27.5 103Cd(β+)103Ag
104Ru 64.6 104Ru(d,t)103Ru−148Gd()147Gd 18.0 104Ru(n,γ)105Ru 15.7 C8 H8−104Ru
104Cd 99.8 106Cd(p,t)104Cd 0.2 104In(β+)104Cd
104In 82.4 104In(β+)104Cd 17.6 105In−104In
105Ru 81.9 104Ru(n,γ)105Ru 18.1 105Ru(β−)105Rh
105Rh 57.9 105Ru(β−)105Rh 42.1 105Rh(β−)105Pd
105Pd 51.0 105Pd(n,γ)106Pd 47.3 105Rh(β−)105Pd 1.3 105Ag(ε)105Pd
105Ag 47.5 107Ag(p,t)105Ag 34.6 105Ag(ε)105Pd 17.9 105Cd(β+)105Ag
105Cd 79.6 105Cd(β+)105Ag 20.1 106Cd(3He,α )105Cd 0.3 105In(β+)105Cd
105In 99.4 105In(β+)105Cd 0.6 105In−104In
106Pd 48.8 105Pd(n,γ)106Pd 32.7 106Pd(n,γ)107Pd 16.5 C8 H10−106Pd
106Ag 79.4 106Ag(ε)106Pd 12.2 105Pd(3He,d)106Ag 8.4 107Ag(p,d)106Ag
106Cd 89.0 C8 H10−106Cd 4.4 106Cd(3He,α )105Cd 3.5 106In(β+)106Cd
106In 82.4 106In(β+)106Cd 17.1 106In−C8.833 0.5 106Sn(β+)106In
106Sn 90.3 106Sn(β+)106In 9.7 107Sn−106Sn
107Rh 91.2 108Pd(d,3He)107Rh 8.8 107Rh(β−)107Pd
107Pd 66.8 106Pd(n,γ)107Pd 32.2 107Pd(β−)107Ag 0.9 107Rh(β−)107Pd
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107Ag 49.7 107Pd(β−)107Ag 35.0 C8 H11−107Ag 7.8 109Ag(p,t)107Ag
107Cd 96.3 107Cd(β+)107Ag 3.7 107In(β+)107Cd
107In 83.4 107In(β+)107Cd 16.6 107In−C8.917
107Sn 59.6 108Sn−107Sn 40.4 107Sn−106Sn
108Pd 91.3 108Pd(n,γ)109Pd 6.1 C8 H12−108Pd 2.0 110Pd(p,t)108Pd
108Cd 67.9 C8 H12−108Cd 27.1 108Cd(3He,d)109In−110Cd()111In 5.0 108In(β+)108Cd
108In 82.2 108In(β+)108Cd 11.4 108In−C9 6.4 108Sn(β+)108In
108Sn 54.3 108Sn(β+)108In 44.4 108Sn−C9 1.4 108Sn−107Sn
109Pd 91.3 109Pd(β−)109Ag 8.7 108Pd(n,γ)109Pd
109Ag 70.5 109Ag(n,γ)110Ag 10.7 C8 H13−109Ag 9.5 109Cd(ε)109Ag
109Cd 84.7 109Cd(ε)109Ag 15.3 109In(β+)109Cd
109In 53.0 109In(β+)109Cd 47.0 108Cd(3He,d)109In−110Cd()111In
110Ru 55.1 110Ru−C9.167 44.9 110Ru(β−)110Rh
110Rh 41.6 110Rh−C9.167 33.3 110Ru(β−)110Rh 25.1 110Rh(β−)110Pd
110Pd 49.3 110Pd(p,t)108Pd 26.9 C8 H14−110Pd 13.5 112Cd(14C,16O)110Pd
110Ag 70.6 110Ag(β−)110Cd 29.4 109Ag(n,γ)110Ag
110Cd 68.2 110Cd(n,γ)111Cd 23.5 110Ag(β−)110Cd 8.4 108Cd(3He,d)109In−110Cd()111In
111Cd 59.7 111Cd(n,γ)112Cd 31.7 110Cd(n,γ)111Cd 8.6 C8 H15−111Cd
111In 77.4 113In(p,t)111In−112Cd()110Cd 13.2 108Cd(3He,d)109In−110Cd()111In 9.3 113In(p,t)111In−115In()113In
112Pd 60.4 110Pd(t,p)112Pd 39.6 112Pd(β−)112Ag
112Ag 69.7 112Ag(β−)112Cd 30.3 112Pd(β−)112Ag
112Cd 40.2 112Cd(d,p)113Cd 40.0 111Cd(n,γ)112Cd 8.6 C8 H16−112Cd
112In 57.8 112Cd(p,n)112In 42.2 112In(β−)112Sn
112Sn 79.9 112Sn(n,γ)113Sn 20.1 112In(β−)112Sn
113Rh 59.9 113Rh(β−)113Pd 40.1 113Rh−C9.417
113Pd 84.9 113Pd(β−)113Ag 15.1 113Rh(β−)113Pd
113Ag 97.2 113Ag(β−)113Cd 2.8 113Pd(β−)113Ag
113Cd 58.1 112Cd(d,p)113Cd 29.4 113Cd(n,γ)114Cd 8.7 C9 H5−113Cd
113In 81.6 113In(n,γ)114In 6.9 113Cd(β−)113In 5.6 113Sn(β+)113In
113Sn 45.0 113Sn(β+)113In 38.5 114Sn(d,t)113Sn 16.5 112Sn(n,γ)113Sn
114Pd 65.4 116Cd(14C,16O)114Pd 34.6 114Pd(β−)114Ag
114Ag 50.3 114Pd(β−)114Ag 49.7 114Ag(β−)114Cd
114Cd 70.6 113Cd(n,γ)114Cd 10.6 114Cd(d,p)115Cd 8.2 C8 H18−114Cd
114In 72.4 114In(β−)114Sn 18.0 113In(n,γ)114In 9.6 115In(γ,n)114In
114Sn 70.4 114Sn(n,γ)115Sn 25.5 114In(β−)114Sn 4.1 114Sn(d,t)113Sn
115Cd 87.3 114Cd(d,p)115Cd 7.4 115Cd(β−)115In 5.3 116Cd(γ,n)115Cd
115In 48.2 115In(γ,n)114In 41.3 115Cd(β−)115In 10.6 113In(p,t)111In−115In()113In
115Sn 78.0 115Sn(n,γ)116Sn 23.4 114Sn(n,γ)115Sn
116Cd 43.5 116Cd 35Cl−114Cd 37Cl 21.8 C9 H8−116Cd 20.9 116Cd(γ,n)115Cd
116Sn 76.6 116Sn(n,γ)117Sn 22.0 115Sn(n,γ)116Sn 1.4 116Sn(p,n)116Sb
116Sb 73.3 116Sn(p,n)116Sb 26.7 115Sn(3He,d)116Sb−120Sn()121Sb
117In 94.5 117In(β−)117Sn 5.5 120Sn(t,α )119In−118Sn()117In
117Sn 61.6 117Sn(n,γ)118Sn 22.9 116Sn(n,γ)117Sn 15.4 C 35Cl3−117Sn
117Sb 80.0 116Sn(3He,d)117Sb 20.0 117Sn(p,n)117Sb
117Cs 100.0 117Cs−133Cs.880
117Csx 100.0 117Csx(IT)117Cs
118In 100.0 119Sn(t,α )118In−118Sn()117In
118Sn 63.8 118Sn(n,γ)119Sn 36.1 117Sn(n,γ)118Sn 0.1 118Sn(3He,d)119Sb
118Cs 100.0 118Csx(IT)118Cs
118Csx 100.0 118Csx−133Cs.887
119In 86.7 120Sn(t,α )119In−118Sn()117In 13.3 120Sn(d,3He)119In
119Sn 54.9 120Sn(d,t)119Sn 35.3 118Sn(n,γ)119Sn 9.8 121Sb 35Cl−119Sn 37Cl
119Sb 59.0 118Sn(3He,d)119Sb 41.0 119Sb(ε)119Sn
120Sn 69.6 120Sn(n,γ)121Sn 23.2 120Sn(d,t)119Sn 5.0 13C 35Cl2

37Cl−120Sn
120Te 64.3 122Te(p,t)120Te 21.4 C9 H12−120Te 14.3 120Te(3He,d)121I
121Sn 43.0 121Sn(β−)121Sb 29.9 120Sn(n,γ)121Sn 27.1 122Sn(d,t)121Sn
121Sb 62.2 121Sb(n,γ)122Sb 22.0 121Sn(β−)121Sb 6.5 C9 H13−121Sb
121Te 74.3 121Te(β+)121Sb 25.7 121I(β+)121Te
121I 83.1 120Te(3He,d)121I 13.7 121I−C10.083 3.1 121I(β+)121Te
122Sn 49.2 122Sn(n,γ)123Sn 39.9 122Sn(d,t)121Sn 10.9 124Sn 35Cl−122Sn 37Cl
122Sb 46.5 122Sb(β−)122Te 37.7 121Sb(n,γ)122Sb 15.8 123Sb(γ,n)122Sb
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122Te 91.8 122Te(n,γ)123Te 7.1 122Sb(β−)122Te 0.6 122Te(3He,d)123I
122Cs 58.1 122Cs−133Cs.917 41.9 122Cs−C10.167
123Sn 45.2 122Sn(n,γ)123Sn 43.5 124Sn(d,t)123Sn 11.3 123Sn(β−)123Sb
123Sb 78.7 123Sb(n,γ)124Sb 12.5 123Sb(γ,n)122Sb 5.3 123Sn(β−)123Sb
123Te 92.0 123Te(n,γ)124Te 8.0 122Te(n,γ)123Te
123I 96.2 122Te(3He,d)123I 3.8 123Xe(β+)123I
123Xe 62.0 123Xe−133Cs.925 38.0 123Xe(β+)123I
124Sn 70.5 124Sn−13C 37Cl3 24.2 124Sn−124Te 4.2 124Sn(d,t)123Sn
124Sb 78.7 124Sb(β−)124Te 21.3 123Sb(n,γ)124Sb
124Te 29.7 124Sn−124Te 25.1 124Te−13C 37Cl3 17.0 124Te(n,γ)125Te
124Xe 57.3 124Xe−54Fe 35Cl2 24.6 124Xe−13C 37Cl3 16.9 124Xe−124Te
125Te 83.0 124Te(n,γ)125Te 17.0 125Te(n,γ)126Te
125Xe 98.8 124Xe(n,γ)125Xe 1.2 125Cs(β+)125Xe
125Cs 70.5 125Cs−133Cs.940 29.5 125Cs(β+)125Xe
126Te 83.0 125Te(n,γ)126Te 9.6 128Te 35Cl−126Te 37Cl 3.0 128Te 35Cl−126Te 37Cl
126I 50.0 127I(γ,n)126I 50.0 126I(β+)126Te
127Te 98.0 126Te(n,γ)127Te 2.0 127Te(β−)127I
127I 32.9 127I(γ,n)126I 22.3 127Te(β−)127I 19.9 C10 H7−127I
127Xe 91.5 127Xe(ε)127I 8.5 127Cs(β+)127Xe
127Cs 81.6 127Cs−133Cs.955 18.4 127Cs(β+)127Xe
128Te 56.9 128Te−128Xe 15.8 130Te 35Cl−128Te 37Cl 14.6 128Te 35Cl−126Te 37Cl
128I 87.9 127I(n,γ)128I 12.1 128I(β−)128Xe
128Xe 76.7 C10 H8−128Xe 20.5 128Te−128Xe 1.7 128I(β−)128Xe
128Cs 79.4 128Cs(β+)128Xe 20.6 128Cs−133Cs.962
128Ba 82.5 128Ba−133Cs.962 17.5 130Ba(p,t)128Ba
129Te 91.8 128Te(n,γ)129Te 8.2 129Te(β−)129I
129I 51.5 129Te(β−)129I 38.8 129I(β−)129Xe 9.7 129I(n,γ)130I
129Xe 59.5 129Xe−C2

35Cl3 39.2 129Xe(n,γ)130Xe 0.9 129I(β−)129Xe
129Cs 82.9 129Cs(β+)129Xe 12.5 129Cs−133Cs.970 4.6 129Ba(β+)129Cs
129Ba 51.5 130Ba(d,t)129Ba 48.5 129Ba(β+)129Cs
130Sn 94.9 130Sn−C10.833 5.1 130Sn(β−)130Sb
130Sb 85.6 130Sn(β−)130Sb 14.4 130Sb(β−)130Te
130Te 79.7 130Te 35Cl−128Te 37Cl 20.0 130Te−130Xe 0.2 130Te(n,γ)131Te
130I 90.2 129I(n,γ)130I 9.7 130I(β−)130Xe
130Xe 56.8 129Xe(n,γ)130Xe 21.2 13C C8 N H7−130Xe 19.3 130Xe−C 13C 35Cl3
130Cs 47.7 130Cs−133Cs.977 34.8 130Cs(β+)130Xe 17.4 129Xe(3He,d)130Cs
130Ba 77.6 130Ba−85Rb1.529 10.8 130Ba(n,γ)131Ba 8.9 132Ba−130Ba
131Sn 55.3 131Sn(β−)131Sb 44.7 131Sn−C10.917
131Sb 62.5 131Sb(β−)131Te 37.5 131Sn(β−)131Sb
131Te 99.8 130Te(n,γ)131Te 0.2 131Sb(β−)131Te
131Xe 73.2 131Xe−C2

35Cl2
37Cl 25.9 131Xe(n,γ)132Xe 0.9 131Cs(ε)131Xe

131Cs 60.2 131Cs(ε)131Xe 25.0 131Ba(β+)131Cs 14.8 131Cs−133Cs.985
131Ba 89.1 130Ba(n,γ)131Ba 6.2 131Ba(β+)131Cs 4.6 131Ba−133Cs.985
132Sn 66.2 132Sn−C11 33.8 132Sn(β−)132Sb
132Sb 54.2 132Sn(β−)132Sb 45.8 132Sb(β−)132Te
132Te 93.9 132Te(β−)132I 6.1 132Sb(β−)132Te
132I 95.8 132I(β−)132Xe 4.2 132Te(β−)132I
132Xe 73.0 131Xe(n,γ)132Xe 24.5 132Xe−C 13C 35Cl2

37Cl 2.4 132Cs(β+)132Xe
132Cs 90.2 133Cs(γ,n)132Cs 9.8 132Cs(β+)132Xe
132Ba 98.8 132Ba(n,γ)133Ba 1.2 132Ba−130Ba
132Ce 54.2 132Ce−C11 45.8 132Ce O−142Sm1.042
133Cs 82.8 133Cs−C3 O6 17.2 133Cs−C10 H12
133Ba 99.0 133Ba(ε)133Cs 1.0 132Ba(n,γ)133Ba
134Cs 100.0 133Cs(n,γ)134Cs
134Ba 99.2 134Cs(β−)134Ba 0.8 134Ba(n,γ)135Ba
135I 94.0 135I(β−)135Xe 5.6 136Xe(d,3He)135I 0.4 136Te(β−n)135I
135Xe 97.8 135Xe(β−)135Cs 2.2 135I(β−)135Xe
135Cs 99.9 134Cs(n,γ)135Cs 0.1 135Xe(β−)135Cs
135Ba 99.2 134Ba(n,γ)135Ba 0.8 135Ba(n,γ)136Ba
136Te 80.1 136Te(β−n)135I 19.9 136Te(β−)136I
136I 74.0 136I(β−)136Xe 26.0 136Te(β−)136I
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136Xe 60.1 C10 H16−136Xe 34.4 136Xe(3He,d)137Cs 5.2 136Xe(d,3He)135I
136Ba 99.2 135Ba(n,γ)136Ba 0.8 136Ba(n,γ)137Ba
136Ce 62.5 136Ce(n,γ)137Ce 29.8 136Pr(β+)136Ce 7.8 138Ce−136Ce
136Pr 77.0 136Pr−133Cs1.023 23.0 136Pr(β+)136Ce
137Cs 99.9 137Cs(β−)137Ba 0.1 136Xe(3He,d)137Cs
137Ba 99.1 136Ba(n,γ)137Ba 0.8 137Ba(n,γ)138Ba 0.1 137Cs(β−)137Ba
137Ce 62.5 137Pr(β+)137Ce 37.5 136Ce(n,γ)137Ce
137Pr 71.2 137Pr−133Cs1.030 24.3 137Pr(β+)137Ce 4.5 137Nd(β+)137Pr
137Nd 77.5 137Nd−133Cs1.030 16.9 137Nd−C11.417 4.3 137Nd(β+)137Pr
137Pmm 69.9 137Pmm(β+)137Nd 30.1 137Sm(β+)137Pmm

137Sm 77.5 137Sm−C11.417 22.5 137Sm(β+)137Pmm

138Cs 50.7 138Cs(β−)138Ba 49.3 138Cs−133Cs1.038
138Ba 99.2 137Ba(n,γ)138Ba 0.7 138Ba(n,γ)139Ba 0.1 138Cs(β−)138Ba
138Ce 67.6 138Ce(t,p)140Ce 28.0 140Ce−138Ce 4.4 138Ce−136Ce
139Ba 99.2 138Ba(n,γ)139Ba 0.8 139Ba(β−)139La
139La 58.7 139Ba(β−)139La 41.1 139La(n,γ)140La 0.2 139Ce(ε)139La
139Ce 98.4 139Ce(ε)139La 1.6 139Pr(β+)139Ce
139Pr 98.2 139Pr(β+)139Ce 1.8 139Nd(β+)139Pr
139Nd 61.6 139Pm(β+)139Nd 26.1 139Nd(β+)139Pr 12.3 139Nd−C11.583
139Pm 93.1 139Pm−133Cs1.045 6.9 139Pm(β+)139Nd
140Cs 79.1 140Cs−133Cs1.053 20.9 140Cs(β−)140Ba
140Ba 37.3 140Ba(β−)140La 37.2 140Ba−133Cs1.053 19.3 140Cs(β−)140Ba
140La 58.8 139La(n,γ)140La 39.0 140La(β−)140Ce 2.2 140Ba(β−)140La
140Ce 46.2 140Ce(n,γ)141Ce 44.7 140La(β−)140Ce 5.9 140Ce(t,p)142Ce
141Cs 49.9 141Cs−133Cs1.060 36.5 141Cs(β−)141Ba 11.4 141Cs(β−n)140Ba
141Ba 63.3 141Ba−133Cs1.060 20.3 141Ba(β−)141La 16.4 141Cs(β−)141Ba
141La 94.6 141La(β−)141Ce 5.4 141Ba(β−)141La
141Ce 53.7 140Ce(n,γ)141Ce 44.8 141Ce(β−)141Pr 1.5 141La(β−)141Ce
141Pr 52.9 141Pr(n,γ)142Pr 47.1 141Ce(β−)141Pr
141Sm 48.8 144Sm(3He,6He)141Sm 43.8 141Sm−133Cs1.060 7.5 141Eu(β+)141Sm
141Eu 81.9 141Eu−133Cs1.060 18.1 141Eu(β+)141Sm
142Cs 50.6 142Cs−133Cs1.068 42.1 142Cs(β−)142Ba 7.0 142Cs−143Cs.497

141Cs.504
142Ba 54.1 142Ba(β−)142La 36.8 142Ba−133Cs1.068 9.1 142Cs(β−)142Ba
142La 70.4 142La(β−)142Ce 29.6 142Ba(β−)142La
142Ce 67.4 142Ce(n,γ)143Ce 17.5 140Ce(t,p)142Ce 8.9 142Ce−140Ce
142Pr 52.9 142Pr(β−)142Nd 47.1 141Pr(n,γ)142Pr
142Nd 62.3 142Nd(n,γ)143Nd 28.7 142Pr(β−)142Nd 6.3 175Lu 37Cl−142Nd 35Cl2
142Sm 18.9 142Sm−133Cs1.068 13.9 158Yb−142Sm1.113 12.4 144Sm(p,t)142Sm
143Cs 68.9 143Cs(β−)143Ba 18.0 143Cs−144Cs.662

141Cs.338 9.0 142Cs−143Cs.497
141Cs.504

143Ba 79.0 143Ba−133Cs1.075 13.8 143Ba(β−)143La 7.2 143Cs(β−)143Ba
143La 79.8 143La(β−)143Ce 20.2 143Ba(β−)143La
143Ce 66.8 143Ce(β−)143Pr 32.6 142Ce(n,γ)143Ce 0.6 143La(β−)143Ce
143Pr 83.7 143Pr(β−)143Nd 16.3 143Ce(β−)143Pr
143Nd 37.6 142Nd(n,γ)143Nd 34.2 143Nd(n,γ)144Nd 20.0 176Lu 37Cl−143Nd 35Cl2
143Pm 59.6 143Nd(3He,d)144Pm−142Nd()143Pm 22.7 142Nd(3He,d)143Pm 17.6 147Eu(α )143Pm
143Sm 100.0 144Sm(p,d)143Sm−148Gd()147Gd
144Cs 56.5 144Cs(β−)144Ba 32.7 144Cs−145Cs.662

142Cs.338 8.5 143Cs−144Cs.662
141Cs.338

144Ba 91.3 144Ba−133Cs1.083 6.8 144Cs(β−)144Ba 1.9 144Ba(β−)144La
144La 53.1 144La(β−)144Ce 46.9 144Ba(β−)144La
144Ce 99.9 144Ce(β−)144Pr 0.1 144La(β−)144Ce
144Pr 99.9 144Pr(β−)144Nd 0.1 144Ce(β−)144Pr
144Nd 65.8 143Nd(n,γ)144Nd 27.5 144Nd(n,γ)145Nd 5.6 144Sm−144Nd
144Pm 50.1 144Nd(3He,d)145Pm−143Nd()144Pm 29.5 143Nd(3He,d)144Pm−142Nd()143Pm 19.6 143Nd(3He,d)144Pm
144Sm 43.1 144Sm−144Nd 27.9 144Sm(n,γ)145Sm 10.9 148Gd(α )144Sm
144Eu 46.8 144Eu−133Cs1.083 38.2 144Eu(β+)144Sm 15.0 144Eu−C12
145Cs 94.1 145Cs−133Cs1.090 2.8 145Cs−147Cs.493

143Cs.507 1.5 144Cs−145Cs.662
142Cs.338

145Pr 50.0 145Pr(β−)145Nd 50.0 146Nd(d,3He)145Pr
145Nd 71.3 144Nd(n,γ)145Nd 27.9 145Nd(n,γ)146Nd 0.7 145Pm(ε)145Nd
145Pm 37.0 144Nd(3He,d)145Pm−143Nd()144Pm 26.4 145Sm(ε)145Pm 18.3 144Nd(3He,d)145Pm
145Sm 71.5 144Sm(n,γ)145Sm 13.4 145Sm(ε)145Pm 8.3 146Sm(3He,α )145Sm
145Eu 88.8 144Sm(3He,d)145Eu 11.2 149Tb(α )145Eu
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146Cs 41.5 146Cs(β−)146Ba 37.8 145Cs−146Cs.662
143Cs.338 20.7 145Cs−146Cs.497

144Cs.503
146Ba 51.5 146Cs(β−)146Ba 48.5 146Ba(β−)146La
146La 58.1 146La(β−)146Ce 41.9 146Ba(β−)146La
146Ce 69.8 146Ce(β−)146Pr 30.2 146La(β−)146Ce
146Pr 76.1 146Pr(β−)146Nd 23.9 146Ce(β−)146Pr
146Nd 71.9 145Nd(n,γ)146Nd 22.8 146Nd(n,γ)147Nd 2.6 149Sm(n,α )146Nd
146Sm 46.8 146Sm(α )142Nd 28.5 146Sm(3He,α )145Sm 12.4 148Sm(p,t)146Sm
146Eu 45.3 146Eu(β+)146Sm 23.4 144Sm(3He,p)146Eu 19.9 146Eu−133Cs1.098
146Gd 91.2 148Gd(p,t)146Gd 8.6 150Dy(α )146Gd 0.2 146Tb(β+)146Gd
146Tb 81.0 146Tb(β+)146Gd 19.0 146Dy(β+)146Tb
146Dy 94.1 146Dy−C12.167 5.9 146Dy(β+)146Tb
147Cs 79.2 147Cs−133Cs1.105 20.8 145Cs−147Cs.493

143Cs.507
147Nd 77.1 146Nd(n,γ)147Nd 22.6 147Nd(β−)147Pm 0.3 148Nd(d,t)147Nd
147Pm 57.7 147Nd(β−)147Pm 42.3 147Pm(β−)147Sm
147Sm 55.8 147Pm(β−)147Sm 33.0 147Sm(n,γ)148Sm 9.0 149Sm 35Cl−147Sm 37Cl
147Eu 54.8 147Eu(β+)147Sm 17.9 147Gd(β+)147Eu 15.7 147Eu(α )143Pm
147Gd 83.6 148Gd(p,d)147Gd−148Sm()147Sm 12.9 147Gd(β+)147Eu 3.5 104Ru(d,t)103Ru−148Gd()147Gd
148Cs 100.0 145Cs−148Cs.392

143Cs.608
148Nd 60.3 148Nd 35Cl−146Nd 37Cl 16.6 148Nd(d,t)147Nd 11.3 148Nd 35Cl2−144Nd 37Cl2
148Sm 64.1 147Sm(n,γ)148Sm 17.1 150Sm 35Cl−148Sm 37Cl 9.8 148Sm(n,γ)149Sm
148Eu 53.4 148Eu−133Cs1.113 35.9 148Eu−142Sm1.042 10.7 148Eu(α )144Pm
148Gd 89.2 148Gd(α )144Sm 8.1 148Gd(p,d)147Gd−148Sm()147Sm 2.0 148Gd(p,t)146Gd
148Tb 88.0 148Dy(β+)148Tb 12.0 148Tb(β+)148Gd
148Dy 93.4 148Dy−C12.333 6.6 148Dy(β+)148Tb
149Nd 98.7 148Nd(n,γ)149Nd 1.3 149Nd(β−)149Pm
149Pm 47.2 149Pm(β−)149Sm 42.2 148Nd(3He,d)149Pm 10.6 149Nd(β−)149Pm
149Sm 64.3 149Sm(n,γ)150Sm 13.8 148Sm(n,γ)149Sm 13.6 149Sm 35Cl−147Sm 37Cl
149Eu 53.3 151Eu(p,t)149Eu 28.4 149Gd(ε)149Eu 13.4 149Eu(ε)149Sm
149Gd 50.6 149Gd(α )145Sm 22.0 153Dy(α )149Gd 19.2 149Gd(ε)149Eu
149Tb 83.6 149Tb(α )145Eu 10.9 149Tb(β+)149Gd 5.5 149Dy(β+)149Tb
149Dy 40.1 149Dy(β+)149Tb 28.7 149Dy−142Sm1.049 21.4 153Er(α )149Dy
150Nd 58.2 150Nd−150Sm 28.4 150Nd 35Cl2−146Nd 37Cl2 9.6 150Nd−148Nd
150Sm 40.9 150Sm(n,γ)151Sm 30.5 149Sm(n,γ)150Sm 21.5 150Sm 35Cl−148Sm 37Cl
150Eu 53.9 150Eu(β−)150Gd 46.1 151Eu(p,d)150Eu
150Gd 39.3 150Gd(α )146Sm 37.2 150Eu(β−)150Gd 11.8 150Tb(β+)150Gd
150Tb 80.5 150Tb(α )146Eu 19.5 150Tb(β+)150Gd
150Dy 90.4 150Dy(α )146Gd 7.2 154Er(α )150Dy 2.4 150Ho(ε)150Dy
150Ho 53.3 150Ho−133Cs1.128 26.7 150Ho(ε)150Dy 20.0 150Er(β+)150Ho
150Er 62.1 150Er(β+)150Ho 37.9 150Er−C12.5
151Pm 77.1 150Nd(3He,d)151Pm 22.9 151Pm(β−)151Sm
151Sm 58.6 150Sm(n,γ)151Sm 25.5 151Sm(β−)151Eu 15.6 151Sm(n,γ)152Sm
151Eu 55.3 151Sm(β−)151Eu 40.1 151Eu(n,γ)152Eu 1.8 151Eu(p,t)149Eu
151Gd 84.4 151Gd(ε)151Eu 15.6 151Tb(β+)151Gd
151Tb 50.8 151Tb(β+)151Gd 49.2 151Tb(α )147Eu
152Nd 66.3 150Nd(t,p)152Nd 33.7 152Nd(β−)152Pm
152Pm 51.3 152Nd(β−)152Pm 48.7 152Pm(β−)152Sm
152Sm 44.5 151Sm(n,γ)152Sm 20.6 154Sm 35Cl−152Sm 37Cl 20.1 152Eu(β+)152Sm
152Eu 59.4 151Eu(n,γ)152Eu 25.8 152Eu(n,γ)153Eu 14.8 152Eu(β+)152Sm
153Pm 52.1 153Pm(β−)153Sm 47.9 154Sm(d,3He)153Pm
153Sm 100.0 152Sm(n,γ)153Sm
153Eu 74.0 152Eu(n,γ)153Eu 26.0 153Eu(n,γ)154Eu
153Gd 97.4 153Gd(n,γ)154Gd 2.6 153Tb(β+)153Gd
153Tb 58.1 153Tb(β+)153Gd 41.9 153Dy(β+)153Tb
153Dy 51.8 153Dy(β+)153Tb 48.2 153Dy(α )149Gd
153Er 78.2 153Er(α )149Dy 11.8 157Yb(α )153Er 10.0 153Er−C12.75
154Sm 65.5 154Sm 35Cl−152Sm 37Cl 26.8 154Sm−154Gd 7.5 C12 H10−154Sm
154Eu 72.9 153Eu(n,γ)154Eu 19.9 154Eu(β−)154Gd 6.8 154Eu(n,γ)155Eu
154Gd 49.7 154Gd(n,γ)155Gd 27.3 154Eu(β−)154Gd 20.4 154Sm−154Gd
154Dy 81.4 154Dy(α )150Gd 18.6 154Dy−133Cs1.158
154Er 90.5 154Er(α )150Dy 9.5 158Yb(α )154Er
155Eu 91.6 154Eu(n,γ)155Eu 8.1 155Eu(β−)155Gd 0.3 158Gd(t,α )157Eu−156Gd()155Eu
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155Gd 49.7 154Gd(n,γ)155Gd 38.5 155Gd(n,γ)156Gd 9.0 155Eu(β−)155Gd
156Sm 86.4 156Sm(β−)156Eu 13.6 154Sm(t,p)156Sm
156Eu 67.8 156Eu(β−)156Gd 28.1 154Eu(t,p)156Eu 4.1 156Sm(β−)156Eu
156Gd 61.4 155Gd(n,γ)156Gd 40.1 156Gd(n,γ)157Gd 1.2 160Gd 35Cl2−156Gd 37Cl2
156Tb 100.0 155Gd(α ,t)156Tb−158Gd()159Tb
156Dy 54.0 158Dy 35Cl−156Dy 37Cl 31.9 156Dy(d,p)157Dy 14.2 158Dy(p,t)156Dy
157Eu 88.7 158Gd(t,α )157Eu−156Gd()155Eu 11.3 157Eu(β−)157Gd
157Gd 58.6 156Gd(n,γ)157Gd 29.6 157Gd(n,γ)158Gd 7.6 159Tb 35Cl−157Gd 37Cl
157Tb 94.0 157Tb(ε)157Gd 6.0 156Gd(α ,t)157Tb−158Gd()159Tb
157Dy 65.9 158Dy(d,t)157Dy 34.1 156Dy(d,p)157Dy
157Yb 83.6 157Yb(α )153Er 13.2 157Yb−C13.083 3.3 161Hf(α )157Yb
158Gd 69.9 157Gd(n,γ)158Gd 7.5 160Gd(α ,t)161Tb−158Gd()159Tb 7.3 160Gd 35Cl−158Gd 37Cl
158Tb 36.6 157Gd(α ,t)158Tb−158Gd()159Tb 36.3 159Tb(d,t)158Tb−164Dy()163Dy 16.3 158Gd(d,t)157Gd−159Tb()158Tb
158Dy 66.0 160Dy(p,t)158Dy 18.2 160Dy 35Cl−158Dy 37Cl 15.8 158Tb(β−)158Dy
158Er 81.4 158Er−C13.167 18.6 158Tm(β+)158Er
158Tm 81.4 158Tm−C13.167 18.6 158Tm(β+)158Er
158Yb 69.7 158Yb(α )154Er 30.3 158Yb−142Sm1.113
159Eu 100.0 160Gd(t,α )159Eu−158Gd()157Eu
159Gd 92.6 158Gd(n,γ)159Gd 7.4 159Gd(β−)159Tb
159Tb 19.5 159Tb 35Cl−157Gd 37Cl 17.2 159Gd(β−)159Tb 15.1 161Dy 35Cl−159Tb 37Cl
159Dy 68.3 159Dy(ε)159Tb 31.7 161Dy(p,t)159Dy
160Gd 26.7 160Gd 35Cl−158Gd 37Cl 26.1 160Gd(α ,t)161Tb−158Gd()159Tb 24.3 160Gd−160Dy
160Tb 94.3 159Tb(n,γ)160Tb 5.7 160Tb(n,γ)161Tb
160Dy 77.0 160Dy(n,γ)161Dy 21.3 160Gd−160Dy 1.4 160Dy(p,t)158Dy
161Tb 77.0 160Tb(n,γ)161Tb 23.0 160Gd(α ,t)161Tb−158Gd()159Tb
161Dy 52.4 161Dy(n,γ)162Dy 22.9 160Dy(n,γ)161Dy 13.6 161Dy 35Cl−159Tb 37Cl
161Ho 100.0 160Dy(3He,d)161Ho−164Dy()165Ho
161Hf 65.0 161Hf−C13.417 19.5 161Hf(α )157Yb 15.5 165W(α )161Hf
162Dy 93.3 162Dy(n,γ)163Dy 47.6 161Dy(n,γ)162Dy
162Ho 100.0 161Dy(3He,d)162Ho−164Dy()165Ho
162Er 47.3 164Er 35Cl−162Er 37Cl 31.9 162Er 35Cl−160Gd 37Cl 16.2 162Er 35Cl2−158Gd 37Cl2
163Dy 51.5 163Dy(n,γ)164Dy 41.8 163Ho(ε)163Dy 6.6 162Dy(n,γ)163Dy
163Ho 58.3 163Ho(ε)163Dy 41.0 162Dy(3He,d)163Ho−164Dy()165Ho 0.8 163Er(β+)163Ho
163Er 59.4 163Er(β+)163Ho 20.6 164Er(d,t)163Er 20.0 162Er(d,p)163Er
164Dy 48.0 163Dy(n,γ)164Dy 41.0 162Dy(3He,d)163Ho−164Dy()165Ho 10.6 158Gd(α ,t)159Tb−164Dy()165Ho
164Ho 67.1 163Dy(3He,d)164Ho−164Dy()165Ho 32.9 165Ho(γ,n)164Ho
164Er 38.1 164Er(n,γ)165Er 31.8 166Er 35Cl−164Er 37Cl 19.1 164Er 35Cl−162Er 37Cl
165Ho 39.0 165Ho(n,γ)166Ho 36.1 162Dy(3He,d)163Ho−164Dy()165Ho 13.9 169Tm 35Cl2−165Ho 37Cl2
165Er 56.1 164Er(n,γ)165Er 23.6 167Er(p,t)165Er 10.2 165Tm(β+)165Er
165Tm 49.7 164Er(α ,t)165Tm−168Er()169Tm 48.2 165Tm(β+)165Er 2.1 165Tm−142Sm1.162
165W 79.9 165W−C13.75 20.1 165W(α )161Hf
166Ho 61.0 165Ho(n,γ)166Ho 39.0 166Ho(β−)166Er
166Er 62.5 166Er(n,γ)167Er 33.6 166Ho(β−)166Er 2.6 166Er 35Cl−164Er 37Cl
167Er 39.7 167Er(n,γ)168Er 36.6 166Er(n,γ)167Er 10.1 169Tm 35Cl−167Er 37Cl
167Tm 99.1 166Er(α ,t)167Tm−168Er()169Tm 0.9 167Yb(β+)167Tm
167Yb 90.1 167Yb(β+)167Tm 9.9 168Yb(d,t)167Yb
168Er 60.0 167Er(n,γ)168Er 11.1 170Er(α ,t)171Tm−168Er()169Tm 7.7 164Er(α ,t)165Tm−168Er()169Tm
168Tm 100.0 167Er(α ,t)168Tm−168Er()169Tm
168Yb 54.2 168Yb(n,γ)169Yb 37.4 170Yb(p,t)168Yb 8.5 168Yb(d,t)167Yb
169Er 92.4 168Er(n,γ)169Er 7.6 169Er(β−)169Tm
169Tm 46.9 169Tm(n,γ)170Tm 11.6 170Er(α ,t)171Tm−168Er()169Tm 10.2 169Tm 35Cl2−165Ho 37Cl2
169Yb 54.2 171Yb(p,t)169Yb 45.8 168Yb(n,γ)169Yb
169W 69.5 173Os(α )169W 30.5 169W−C14.083
169Re 72.0 173Irm(α )169Re 28.0 169Re−C14.083
170Er 59.2 170Er(α ,t)171Tm−168Er()169Tm 29.3 170Er(n,γ)171Er 10.0 170Er 35Cl−168Er 37Cl
170Tm 52.3 169Tm(n,γ)170Tm 47.7 170Tm(β−)170Yb
170Yb 76.5 170Yb(n,γ)171Yb 30.6 170Tm(β−)170Yb 0.5 170Yb(p,t)168Yb
171Er 68.8 170Er(n,γ)171Er 31.2 171Er(β−)171Tm
171Tm 93.2 171Tm(β−)171Yb 7.3 171Er(β−)171Tm
171Yb 73.1 171Yb(n,γ)172Yb 11.0 170Yb(n,γ)171Yb 9.9 171Lu(β+)171Yb
171Lu 69.0 170Yb(α ,t)171Lu−174Yb()175Lu 31.0 171Lu(β+)171Yb
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171Os 90.0 171Os−C14.25 10.0 175Pt(α )171Os
172Er 87.4 170Er(t,p)172Er 12.6 172Er(β−)172Tm
172Tm 69.9 172Er(β−)172Tm 30.1 172Tm(β−)172Yb
172Yb 70.0 172Yb(n,γ)173Yb 26.5 171Yb(n,γ)172Yb 3.3 172Yb 35Cl2−168Er 37Cl2
172Lu 100.0 171Yb(α ,t)172Lu−174Yb()175Lu
173Yb 57.0 173Yb(n,γ)174Yb 28.1 172Yb(n,γ)173Yb 11.9 175Lu 35Cl−173Yb 37Cl
173Lu 100.0 172Yb(α ,t)173Lu−174Yb()175Lu
173Os 43.9 177Pt(α )173Os 28.7 173Os−C14.417 27.4 173Os(α )169W
173Irm 72.1 177Aum(α )173Irm 27.9 173Irm(α )169Re
174Yb 47.1 174Yb(n,γ)175Yb 42.9 173Yb(n,γ)174Yb 10.0 170Yb(α ,t)171Lu−174Yb()175Lu
174Lu 100.0 173Yb(α ,t)174Lu−174Yb()175Lu
174Hf 74.8 176Hf 35Cl−174Hf 37Cl 13.2 174Hf(n,γ)175Hf 12.0 176Hf(p,t)174Hf
175Yb 52.8 174Yb(n,γ)175Yb 47.2 175Yb(β−)175Lu
175Lu 77.1 175Lu(n,γ)176Lu 12.8 175Yb(β−)175Lu 4.4 175Lu 37Cl−142Nd 35Cl2
175Hf 86.3 174Hf(n,γ)175Hf 13.7 177Hf(p,t)175Hf
175Ir 50.0 175Irp(IT)175Ir 50.0 175Ir−C14.583
175Irp 75.6 179Au(α )175Irp 24.4 175Irp(IT)175Ir
175Pt 89.8 175Pt(α )171Os 10.2 179Hg(α )175Pt
176Yb 91.2 176Yb(α ,t)177Lu−174Yb()175Lu 8.8 176Yb 35Cl−174Yb 37Cl
176Lu 41.8 176Lu(n,γ)177Lu 22.5 175Lu(n,γ)176Lu 21.8 176Lu(β−)176Hf
176Hf 58.3 176Hf(n,γ)177Hf 36.1 176Lu(β−)176Hf 4.3 178Hf 35Cl−176Hf 37Cl
176Ir 65.4 176Ir−C14.667 34.6 180Au(α )176Ir
177Lu 56.9 176Lu(n,γ)177Lu 42.9 177Lu(β−)177Hf 0.2 176Yb(α ,t)177Lu−174Yb()175Lu
177Hf 66.9 177Hf(n,γ)178Hf 22.2 177Lu(β−)177Hf 10.7 176Hf(n,γ)177Hf
177Pt 55.3 177Pt(α )173Os 28.8 177Pt−C14.75 16.0 181Hg(α )177Pt
177Au 95.6 181Tl(α )177Au 4.4 177Aum(IT)177Au
177Aum 72.6 177Aum(IT)177Au 27.4 177Aum(α )173Irm

178Lu 89.4 179Hf(t,α )178Lu−178Hf()177Lu 10.6 178Lum(IT)178Lu
178Lum 65.8 178Lum(IT)178Lu 34.2 176Lu(t,p)178Lum

178Hf 66.5 178Hf(n,γ)179Hf 32.7 177Hf(n,γ)178Hf 0.9 178Hf 35Cl−176Hf 37Cl
179Lu 100.0 180Hf(t,α )179Lu−178Hf()177Lu
179Hf 33.5 178Hf(n,γ)179Hf 26.1 C14 H11−179Hf 16.3 179Hf(n,γ)180Hf
179Ta 87.8 179Ta(ε)179Hf 12.2 181Ta(p,t)179Ta
179Au 44.5 183Tlm(α )179Au 32.8 179Au−C14.917 22.7 179Au(α )175Irp
179Hg 74.3 179Hg−208Pb.861 25.7 179Hg(α )175Pt
180Hf 83.6 179Hf(n,γ)180Hf 16.4 180Hf(n,γ)181Hf
180Ta 96.7 181Ta(γ,n)180Ta 3.3 180Ta(β−)180W
180W 73.9 180W(t,p)182W 12.6 180Ta(β−)180W 7.6 183W O2−180W 35Cl
180Au 56.5 180Au−C15 40.8 180Au(α )176Ir 2.7 184Tl(α )180Au
180Hg 85.0 180Hg−208Pb.865 15.0 184Pb(α )180Hg
181Hf 83.5 180Hf(n,γ)181Hf 16.5 181Hf(β−)181Ta
181Ta 40.1 181Ta(n,γ)182Ta 34.0 183W 35Cl−181Ta 37Cl 8.7 181Hf(β−)181Ta
181W 69.2 181W(ε)181Ta 21.8 182W(d,t)181W 9.0 180W(d,p)181W
181Hg 83.0 181Hg(α )177Pt 17.0 181Hg−208Pb.870
181Tl 91.6 181Tl−133Cs1.361 6.1 185Bim(α )181Tl 2.3 181Tl(α )177Au
182Ta 59.8 181Ta(n,γ)182Ta 40.2 182Ta(β−)182W
182W 97.9 182W(n,γ)183W 1.9 182Ta(β−)182W 0.1 180W(t,p)182W
182Os 60.6 182Os−C15.167 39.4 186Pt(α )182Os
182Ir 56.3 182Ir−C15.167 43.7 186Au(α )182Ir
183W 52.2 183W O−C2

35Cl5 38.6 199Hg−183W O 4.7 183W(n,γ)184W
183Ir 80.8 183Ir−C15.25 19.2 187Au(α )183Ir
183Pt 54.7 183Pt−C15.25 30.7 187Hg(α )183Pt 14.6 187Hgm(α )183Pt
183Hg 59.5 183Hg−208Pb.880 40.5 187Pb(α )183Hg
183Tl 90.5 183Tl−133Cs1.376 9.5 187Bi(α )183Tl
183Tlm 65.7 187Bi(α )183Tlm 34.3 183Tlm(α )179Au
184W 93.9 183W(n,γ)184W 5.0 184W(n,γ)185W 0.8 186W 35Cl−184W 37Cl
184Re 100.0 185Re(d,t)184Re−187Re()186Re
184Os 99.5 184Os(n,γ)185Os 0.5 188Pt(α )184Os
184Pt 57.9 188Hg(α )184Pt 42.1 184Pt−C15.333
184Hg 38.9 184Hg−C15.333 32.1 184Hg−208Pb.885 29.0 184Hg−204Pb.902
184Tl 82.3 184Tl(α )180Au 17.7 184Tl−C15.333
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184Pb 84.1 184Pb(α )180Hg 15.9 185Bim(p)184Pb
185W 92.8 184W(n,γ)185W 7.2 185W(β−)185Re
185Re 67.9 185W(β−)185Re 14.7 185Re(n,γ)186Re 14.6 185Re 35Cl−183W 37Cl
185Os 99.6 185Os(ε)185Re 0.4 184Os(n,γ)185Os
185Bim 67.4 185Bim(p)184Pb 32.6 185Bim(α )181Tl
186W 67.7 186W(n,γ)187W 22.7 186W 35Cl−184W 37Cl 9.6 186W(p,t)184W
186Re 84.6 185Re(n,γ)186Re 15.4 186Re(β−)186Os
186Os 64.4 186Re(β−)186Os 35.4 186Os(n,γ)187Os 0.2 190Pt(α )186Os
186Pt 60.6 186Pt−C15.5 39.4 186Pt(α )182Os
186Au 56.3 186Au−C15.5 43.7 186Au(α )182Ir
187W 67.8 187W(β−)187Re 32.2 186W(n,γ)187W
187Re 76.1 187Re(β−)187Os 14.4 187W(β−)187Re 9.8 187Re 35Cl−185Re 37Cl
187Os 56.1 186Os(n,γ)187Os 23.4 187Re(β−)187Os 19.7 187Os(n,γ)188Os
187Au 80.8 187Au−C15.583 19.2 187Au(α )183Ir
187Hg 55.7 187Hg−208Pb.899 18.4 187Hg(α )183Pt 17.2 187Hg−C15.583
187Hgm 51.1 187Hgm(IT)187Hg 48.9 187Hgm(α )183Pt
187Tl 62.0 191Bi(α )187Tl 38.0 187Tlm(IT)187Tl
187Tlm 75.3 191Bi(α )187Tlm 15.0 187Tlm−C15.583 9.7 187Tlm(IT)187Tl
187Pb 43.7 187Pb(α )183Hg 40.4 187Pb−133Cs1.406 15.9 191Po(α )187Pb
187Pbm 66.8 187Pbm−133Cs1.406 33.2 191Po(α )187Pbm

187Bi 69.3 187Bi(α )183Tl 30.7 187Bi(α )183Tlm
188Os 80.1 187Os(n,γ)188Os 19.6 188Os(n,γ)189Os 0.3 188Ir(β+)188Os
188Ir 64.2 188Ir(β+)188Os 35.8 188Pt(ε)188Ir
188Pt 64.4 188Pt(α )184Os 19.7 190Pt(p,t)188Pt 15.9 188Pt(ε)188Ir
188Hg 71.9 188Hg−208Pb.904 17.0 188Hg−C15.667 11.1 188Hg(α )184Pt
189Os 78.3 188Os(n,γ)189Os 21.7 189Os(n,γ)190Os
189Ir 71.0 191Ir(p,t)189Ir 29.0 189Pt(β+)189Ir
189Pt 80.4 190Pt(p,d)189Pt 19.6 189Pt(β+)189Ir
189Hg 60.8 189Hg−C15.75 39.2 189Hgm(IT)189Hg
189Hgm 92.6 189Hgm−208Pb.909 7.4 189Hgm(IT)189Hg
190Os 78.0 189Os(n,γ)190Os 21.0 190Os(n,γ)191Os 0.6 192Os(p,t)190Os
190Pt 57.8 192Pt(p,t)190Pt 23.3 190Pt(p,t)188Pt 14.9 190Pt(α )186Os
190Hg 72.6 190Hg−208Pb.913 27.4 194Pb(α )190Hg
191Os 78.9 190Os(n,γ)191Os 21.1 191Os(β−)191Ir
191Ir 63.3 191Os(β−)191Ir 35.6 191Ir(n,γ)192Ir 1.1 193Ir(t,α )192Os−191Ir()190Os
191Pt 69.0 192Pt(p,d)191Pt−194Pt()193Pt 30.6 192Pt(p,d)191Pt 0.3 191Au(β+)191Pt
191Au 54.4 191Au(β+)191Pt 25.2 191Hg(β+)191Au 20.4 191Au−C15.917
191Hg 69.8 191Hg−208Pb.918 22.6 191Hg−C15.917 7.6 191Hg(β+)191Au
191Bi 86.0 191Bi−133Cs1.436 12.4 191Bi(α )187Tlm 1.6 191Bi(α )187Tl
191Po 61.7 191Po(α )187Pbm 38.3 191Po(α )187Pb
192Os 45.4 192Os(p,t)190Os 27.6 193Ir(t,α )192Os−191Ir()190Os 18.0 192Os(n,γ)193Os
192Ir 64.3 191Ir(n,γ)192Ir 34.8 192Ir(n,γ)193Ir 1.0 192Ir(β−)192Pt
192Pt 58.6 192Ir(β−)192Pt 37.4 192Pt(n,γ)193Pt 5.5 192Pt(p,d)191Pt−194Pt()193Pt
193Os 81.9 192Os(n,γ)193Os 18.1 193Os(β−)193Ir
193Ir 64.5 192Ir(n,γ)193Ir 33.4 193Pt(ε)193Ir 3.1 193Os(β−)193Ir
193Pt 65.3 193Pt(ε)193Ir 28.0 194Pt(p,d)193Pt 5.7 192Pt(p,d)191Pt−194Pt()193Pt
193Au 86.5 197Au(α ,8He)193Au 13.5 193Hg(β+)193Au
193Hg 58.0 193Hg(β+)193Au 32.3 193Hg−208Pb.928 9.7 193Hg−C16.083
194Pt 93.6 194Pt(n,γ)195Pt 5.3 194Pt(p,d)193Pt 1.1 192Pt(p,d)191Pt−194Pt()193Pt
194Au 83.3 194Au(β+)194Pt 16.7 194Hg(ε)194Au
194Hg 49.9 194Hg−208Pb.933 29.9 194Hg(ε)194Au 20.1 194Hg−C16.167
194Pb 60.3 198Po(α )194Pb 39.7 194Pb(α )190Hg
195Pt 93.7 195Pt(n,γ)196Pt 6.3 194Pt(n,γ)195Pt
195Au 99.9 195Au(ε)195Pt 0.1 195Hg(β+)195Au
195Hg 78.6 195Hg−208Pb.938 21.4 195Hg(β+)195Au
196Pt 93.0 196Pt(n,γ)197Pt 6.2 195Pt(n,γ)196Pt 0.8 196Au(β+)196Pt
196Au 51.7 197Au(γ,n)196Au 31.0 196Au(β−)196Hg 17.3 196Au(β+)196Pt
196Hg 57.2 198Hg 35Cl−196Hg 37Cl 29.9 196Au(β−)196Hg 12.9 196Hg(n,γ)197Hg
197Pt 93.7 197Pt(β−)197Au 6.3 196Pt(n,γ)197Pt
197Au 96.6 197Au(n,γ)198Au 2.8 197Pt(β−)197Au 0.5 197Au(γ,n)196Au
197Hg 84.1 196Hg(n,γ)197Hg 15.9 199Hg(p,t)197Hg
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198Au 70.0 198Au(β−)198Hg 26.7 198Au(n,γ)199Au 3.3 197Au(n,γ)198Au
198Hg 70.9 198Hg−C16.5 20.2 198Hg(n,γ)199Hg 4.0 198Au(β−)198Hg
198Po 60.6 198Po−208Pb.952 39.4 198Po(α )194Pb
199Au 71.8 198Au(n,γ)199Au 28.2 199Au(β−)199Hg
199Hg 42.7 199Hg−C2

35Cl5 28.0 198Hg(n,γ)199Hg 15.0 199Hg(n,γ)200Hg
200Hg 82.3 199Hg(n,γ)200Hg 7.2 204Hg 35Cl2−200Hg 37Cl2 6.8 200Hg 35Cl−198Hg 37Cl
201Au 100.0 202Hg(d,3He)201Au−206Pb()205Tl
201Hg 52.4 201Hg(n,γ)202Hg 34.1 201Hg 35Cl−199Hg 37Cl 12.9 201Hg 35Cl−199Hg 37Cl
202Hg 43.0 201Hg(n,γ)202Hg 24.7 202Hg 35Cl−200Hg 37Cl 20.7 204Hg 35Cl−202Hg 37Cl
202Tl 54.1 203Tl(p,d)202Tl 45.9 202Pb(ε)202Tl
202Pb 65.7 204Pb(p,t)202Pb 26.0 202Pb−C16.833 8.2 202Pb(ε)202Tl
203Au 100.0 204Hg(d,3He)203Au−206Pb()205Tl
203Hg 83.6 203Hg(β−)203Tl 11.3 204Hg(d,t)203Hg 5.1 202Hg(d,p)203Hg−204Hg()205Hg
203Tl 75.8 203Tl(n,γ)204Tl 11.1 203Tl 35Cl−201Hg 37Cl 8.2 203Hg(β−)203Tl
203Pb 51.4 204Pb(p,d)203Pb 37.0 207Po(α )203Pb 10.3 203Pb(ε)203Tl
203Bi 81.6 207At(α )203Bi 18.4 203Bi(β+)203Pb
203At 99.9 203At−208Pb.976 0.1 207Fr(α )203At
204Hg 87.1 204Hg−C17 5.9 204Hg 35Cl2−200Hg 37Cl2 5.3 204Hg 35Cl−202Hg 37Cl
204Tl 77.6 204Tl(β−)204Pb 18.5 203Tl(n,γ)204Tl 3.9 205Tl(d,t)204Tl
204Pb 78.9 204Pb(n,γ)205Pb 19.3 204Tl(β−)204Pb 1.3 206Pb 35Cl−204Pb 37Cl
204At 94.0 204At−C17 6.0 208Fr(α )204At
205Hg 52.7 204Hg(d,p)205Hg 47.3 202Hg(d,p)203Hg−204Hg()205Hg
205Tl 56.7 205Tl(d,t)204Tl 13.5 205Tl 35Cl−203Tl 37Cl 11.7 205Tl(3He,d)206Pb
205Pb 80.9 205Pb(n,γ)206Pb 19.1 204Pb(n,γ)205Pb
205Bi 100.0 205Bi(β+)205Pb
206Tl 84.1 205Tl(n,γ)206Tl 15.9 210Bi(α )206Tl
206Pb 70.0 206Pb 35Cl2−202Hg 37Cl2 18.5 205Pb(n,γ)206Pb 8.1 206Pb(n,γ)207Pb
207Tl 45.4 207Tl(β−)207Pb 41.7 211Bi(α )207Tl 12.9 205Tl(t,p)207Tl
207Pb 88.9 206Pb(n,γ)207Pb 10.1 207Pb(n,γ)208Pb 0.6 207Tl(β−)207Pb
207Bi 97.4 209Bi(p,t)207Bi 2.6 207Po(β+)207Bi
207Po 59.3 207Po(α )203Pb 40.7 207Po(β+)207Bi
207At 81.9 211Fr(α )207At 18.1 207At(α )203Bi
207Fr 97.4 207Fr(α )203At 2.6 208Fr−209Fr.498

207Fr.502
208Pb 89.1 207Pb(n,γ)208Pb 7.5 212Po(α )208Pb 1.7 208Pb 35Cl−206Pb 37Cl
208Fr 69.6 208Fr(α )204At 9.3 208Fr−209Fr.498

207Fr.502 6.7 210Fr−220Fr.159
208Fr.841

209Pb 87.0 209Pb(β−)209Bi 11.1 208Pb(d,p)209Pb 1.9 213Po(α )209Pb
209Bi 85.8 209Bi(n,γ)210Bi 9.6 209Bi(α )205Tl 4.2 209Pb(β−)209Bi
209At 100.0 209At(α )205Bi
209Fr 99.0 209Fr−226Ra.925 0.9 209Fr−213Fr.196

208Fr.804 0.2 208Fr−209Fr.498
207Fr.502

210Pb 97.8 210Pb(β−)210Bi 2.2 214Po(α )210Pb
210Bi 50.3 210Bi(β−)210Po 33.7 210Bi(α )206Tl 14.1 209Bi(n,γ)210Bi
210Po 98.5 210Po(α )206Pb 1.5 210Bi(β−)210Po
210Fr 98.0 210Fr−226Ra.929 2.0 210Fr−220Fr.159

208Fr.841
211Pb 94.4 215Po(α )211Pb 5.6 211Pb(β−)211Bi
211Bi 58.2 211Bi(α )207Tl 41.8 211Pb(β−)211Bi
211Fr 81.4 211Fr−226Ra.934 17.2 211Fr(α )207At 1.4 211Fr−220Fr.240

208Fr.761
212Pb 54.2 216Po(α )212Pb 45.8 212Pb(β−)212Bi
212Bi 72.6 212Bi(β−)212Po 27.4 212Pb(β−)212Bi
212Po 92.5 212Po(α )208Pb 7.5 212Bi(β−)212Po
212Fr 97.2 212Fr−226Ra.938 2.8 212Fr−220Fr.321

208Fr.679
213Bi 77.7 217At(α )213Bi 22.3 213Bi(β−)213Po
213Po 93.2 213Po(α )209Pb 6.8 213Bi(β−)213Po
213Fr 100.0 213Fr(α )209At
214Pb 99.1 218Po(α )214Pb 0.9 214Pb(β−)214Bi
214Bi 69.0 214Bi(β−)214Po 31.0 214Pb(β−)214Bi
214Po 97.8 214Po(α )210Pb 2.0 218Rn(α )214Po 0.3 214Bi(β−)214Po
215Po 94.9 219Rn(α )215Po 5.1 215Po(α )211Pb
216Po 55.6 220Rn(α )216Po 44.4 216Po(α )212Pb
216At 100.0 216At(α )212Bi
217At 78.8 221Fr(α )217At 21.2 217At(α )213Bi
218Po 99.1 222Rn(α )218Po 0.9 218Po(α )214Pb
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Nucleus Infl. Equation Infl. Equation Infl. Equation

218Rn 94.0 218Rn(α )214Po 6.0 222Ra(α )218Rn
219Rn 95.0 223Ra(α )219Rn 5.0 219Rn(α )215Po
220Rn 55.7 224Ra(α )220Rn 44.3 220Rn(α )216Po
220Fr 100.0 220Fr(α )216At
221Fr 80.2 225Ac(α )221Fr 19.8 221Fr(α )217At
222Rn 99.2 226Ra(α )222Rn 0.8 222Rn(α )218Po
222Fr 82.2 222Fr−226Ra.982 17.8 226Ac(α )222Fr
222Ra 64.9 222Ra(α )218Rn 35.1 226Th(α )222Ra
223Ra 95.0 227Th(α )223Ra 5.0 223Ra(α )219Rn
224Ra 55.8 228Th(α )224Ra 44.2 224Ra(α )220Rn
225Ra 94.9 229Th(α )225Ra 5.1 225Ra(β−)225Ac
225Ac 63.7 229Pa(α )225Ac 18.3 225Ac(α )221Fr 17.9 225Ra(β−)225Ac
226Ra 98.9 230Th(α )226Ra 0.8 226Ra(α )222Rn 0.1 211Fr−226Ra.934
226Ac 86.1 230Pa(α )226Ac 13.7 226Ac(β−)226Th 0.3 226Ac(α )222Fr
226Th 58.9 226Th(α )222Ra 41.1 226Ac(β−)226Th
227Ac 95.6 231Pa(α )227Ac 4.4 227Ac(β−)227Th
227Th 95.0 227Ac(β−)227Th 5.0 227Th(α )223Ra
228Th 56.1 230Th(p,t)228Th−232Th()230Th 43.9 228Th(α )224Ra
229Ra 91.5 229Ra−133Cs1.722 8.5 229Ra(β−)229Ac
229Ac 55.8 229Ra(β−)229Ac 44.2 229Ac(β−)229Th
229Th 68.2 233U(α )229Th 27.3 230Th(d,t)229Th 4.3 229Th(α )225Ra
229Pa 92.9 231Pa(p,t)229Pa 7.1 229Pa(α )225Ac
230Th 59.9 230Th(p,t)228Th−232Th()230Th 21.2 234U(α )230Th 14.4 230Th(n,γ)231Th
230Pa 86.7 230Pa(ε)230Th 13.3 230Pa(α )226Ac
231Th 83.7 230Th(n,γ)231Th 12.0 235U(α )231Th 4.3 231Th(β−)231Pa
231Pa 50.5 231Th(β−)231Pa 41.7 235Np(α )231Pa 3.9 231Pa(p,t)229Pa
232Th 69.5 236U(α )232Th 22.6 C24 H16−232Th 37Cl 35Cl 18.3 C18 H16−232Th
233Th 92.9 232Th(n,γ)233Th 7.1 233Th(β−)233Pa
233Pa 74.9 237Np(α )233Pa 14.8 233Th(β−)233Pa 10.2 233Pa(β−)233U
233U 48.0 233Pa(β−)233U 25.4 233U(α )229Th 15.3 237Pu(α )233U
234U 49.7 234U(n,γ)235U 36.2 234U(α )230Th 13.7 238Pu(α )234U
235U 31.7 234U(n,γ)235U 24.1 239Pu(α )235U 22.3 235U(n,γ)236U
235Np 86.2 235Np(ε)235U 13.8 235Np(α )231Pa
236U 58.7 240Pu(α )236U 31.5 235U(n,γ)236U 8.9 236U(α )232Th
237U 82.5 236U(n,γ)237U 17.5 241Pu(α )237U
237Np 97.8 241Am(α )237Np 2.2 237Np(α )233Pa
237Pu 94.0 241Cm(α )237Pu 6.0 237Pu(α )233U
238U 54.3 242Pu(α )238U 34.1 C24 H20−238U 35Cl2 11.6 C18 H22−238U
238Pu 76.0 238Pu(α )234U 24.0 238Pu(n,γ)239Pu
239Np 98.0 239Np(β−)239Pu 2.0 243Am(α )239Np
239Pu 44.3 239Pu(α )235U 41.3 239Pu(n,γ)240Pu 14.0 238Pu(n,γ)239Pu
240Pu 37.5 240Pu(n,γ)241Pu 31.3 240Pu(α )236U 31.2 239Pu(n,γ)240Pu
241Pu 62.4 240Pu(n,γ)241Pu 34.9 241Pu(n,γ)242Pu 2.2 241Pu(β−)241Am
241Am 97.6 241Pu(β−)241Am 2.0 241Am(α )237Np 0.4 241Cm(ε)241Am
241Cm 95.0 241Cm(ε)241Am 5.0 241Cm(α )237Pu
242Pu 61.0 241Pu(n,γ)242Pu 38.4 242Pu(α )238U 0.5 242Pu(n,γ)243Pu
243Pu 74.9 242Pu(n,γ)243Pu 13.5 243Pu(β−)243Am 7.9 247Cm(α )243Pu
243Am 96.3 243Am(α )239Np 3.7 243Pu(β−)243Am
244Pu 65.2 244Pu(d,t)243Pu 32.4 248Cm(α )244Pu 2.4 244Pu(t,p)246Pu
246Pu 54.2 244Pu(t,p)246Pu 45.8 246Pu(β−)246Amm

246Amm 56.6 246Amm(β−)246Cm 43.4 246Pu(β−)246Amm

246Cm 98.7 246Cm(α )242Pu 0.9 246Cm(d,p)247Cm 0.3 248Cm(p,t)246Cm
247Cm 63.4 247Cm(α )243Pu 24.1 246Cm(d,p)247Cm 12.5 248Cm(d,t)247Cm
248Cm 67.5 248Cm(α )244Pu 22.7 248Cm(d,t)247Cm 9.8 248Cm(p,t)246Cm
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Table III. Nuclear-reaction and separation energies

EXPLANATION OF TABLE

We present, for all nuclei for which such data can be derived, separation energies (in keV) of
particles or groups of particles and nuclear-reaction energies obtained as the following combina-
tions of atomic masses (see accompanying diagram):

Q(β−) = M(A,Z)−M(A,Z +1) (in part I) (a)
Q(2β−) = M(A,Z)−M(A,Z +2) (b)
Q(4β−) = M(A,Z)−M(A,Z +4) (c)
Q(β−n) = M(A,Z)−M(A−1,Z +1)−n (d)
S(n) = − M(A,Z)+M(A−1,Z)+n (e)
S(p) = − M(A,Z)+M(A−1,Z−1)+1H (f)
Q(εp) = M(A,Z)−M(A−1,Z−2)−1H (g)
S(2n) = − M(A,Z)+M(A−2,Z)+2n (h)
Q(d,α ) = M(A,Z)−M(A−2,Z−1)−2H−4He (i)
S(2p) = − M(A,Z)+M(A−2,Z−2)+21H (j)
Q(p,α ) = M(A,Z)−M(A−3,Z−1)−4He+p (k)
Q(n,α ) = M(A,Z)−M(A−3,Z−2)−4He+n (l)
Q(α ) = M(A,Z)−M(A−4,Z−2)−4He (m)

c

h

k

b

fi

m jl

e
A

N Z
Elt

d a

g

Z

N
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A Mass number.
Elt. Element symbol (for Z > 103 see part I, sect. 2).
Z Atomic number.
2224.57 0.04 2224.57 ± 0.04 keV. The errors are derived from the adjusted masses and the

correlation matrix. For the most precise very light nuclides the precisions are
often better than 5 eV and could not be given conveniently in this table. In
Table B, the correlation matrix for these nuclides allows easy derivation.
∗ in place of value: not calculable from the present input data.
# in place of decimal point: values and errors estimated from systematic

trends.

Other reaction energies can be derived from the given data with the help of the following relations:

Q(γ,p) = − S(p)
Q(γ,n) = − S(n)
Q(γ,2p) = − S(2p)
Q(γ,pn) = Q(d,α ) − 26071.0935±0.0008
Q(γ,d) = Q(d,α ) − 23846.5275±0.0007
Q(γ,2n) = − S(2n)
Q(γ,t) = Q(p,α ) − 19813.8608±0.0023
Q(γ,3He) = Q(n,α ) − 20577.6162±0.0025
Q(γ,α ) = Q(α )

Q(p,n) = Q(β) − 782.3466±0.0005
Q(p,2p) = − S(p)
Q(p,pn) = − S(n)
Q(p,d) = − S(n) + 2224.5660±0.0004
Q(p,2n) = Q(β−n) − 782.3466±0.0005
Q(p,t) = − S(2n) + 8481.7987±0.0025
Q(p,3He) = Q(d,α ) − 18353.0502±0.0025

Q(n,2p) = Q(εp) + 782.3466±0.0005
Q(n,np) = − S(p)
Q(n,d) = − S(p) + 2224.5660±0.0004
Q(n,2n) = − S(n)
Q(n,t) = Q(d,α ) − 17589.2948±0.0023
Q(n,3He) = − S(2p) + 7718.0433±0.0025

Q(d,pn) = 0 − 2224.5660±0.0004
Q(d,t) = − S(n) + 6257.2327±0.0024
Q(d,3He) = − S(p) + 5493.4773±0.0024

Q(3He,t) = Q(β−) − 18.5912±0.0011
Q(3He,α ) = − S(n) + 20577.6162±0.0025

Q(t,α ) = − S(p) + 19813.8608±0.0023
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A Elt. Z S(n) S(p) Q(4β−) Q(d,α ) Q(p,α ) Q(n,α )

1 n 0 0.0 0.0 ∗ ∗ ∗ ∗ ∗
H 1 ∗ 0.0 0.0 ∗ ∗ ∗ ∗

2 H 1 2224.57 0.00 2224.57 0.00 ∗ 23846.53 0.00 ∗ ∗

3 H 1 6257.23 0.00 ∗ ∗ 17589.29 0.00 19813.86 0.00 ∗
He 2 ∗ 5493.48 0.00 ∗ 18353.05 0.00 ∗ 20577.62 0.00
Li 3 ∗ ∗ ∗ ∗ ∗ ∗

4 H 1 −2880 100 ∗ ∗ ∗ 22690 100 ∗
He 2 20577.62 0.00 19813.86 0.00 ∗ 0.0 0.0 0.0 0.0 0.0 0.0
Li 3 11420# 2010# −3100 210 ∗ ∗ ∗ 23680 210

5 H 1 1080 140 ∗ ∗ ∗ ∗ ∗
He 2 −890 50 21800 110 ∗ 7150 50 3110 50 ∗
Li 3 21720 220 −1970 50 ∗ 7460 50 ∗ 4190 50
Be 4 ∗ −5380# 4000# ∗ 20040# 4470# ∗ ∗

6 H 1 −900 280 ∗ −1740# 750# ∗ ∗ ∗
He 2 1860 50 22590 100 ∗ 2400 100 7509.4 0.8 ∗
Li 3 5660 50 4590 50 ∗ 22372.68 0.02 4019.63 0.02 4783.39 0.02
Be 4 27690# 4000# 590 50 ∗ 3760 210 −5430# 2000# 9090 5
B 5 ∗ 1680# 4060# ∗ ∗ ∗ 20580# 2120#

7 H 1 800# 1040# ∗ 21270# 1010# ∗ ∗ ∗
He 2 −435 17 23050 270 ∗ 3920 100 5060 100 ∗
Li 3 7249.97 0.08 9975.9 0.8 ∗ 14230 50 17347.28 0.08 −5350 100
Be 4 10676 5 5605.73 0.10 ∗ 14800 50 −4690 210 18991.52 0.11
B 5 23810# 700# −2200 70 ∗ 580# 4000# ∗ 8190 220

8 He 2 2574 18 24830# 1010# −3496 24 450 260 3570 100 ∗
Li 3 2032.61 0.05 12443 17 ∗ 14062.5 0.8 14420 50 −6300 100
Be 4 18899.68 0.11 17255.44 0.09 ∗ 1565.69 0.04 −1870 50 −800 50
B 5 13020 70 137.5 1.0 ∗ 15257 6 −10210# 4000# 16890 50
C 6 ∗ 60 70 ∗ 2200# 700# ∗ 2750# 4000#

9 He 2 −1270 29 ∗ 12029 29 2520# 1010# 3940 270 ∗
Li 3 4063.9 1.9 13933 7 ∗ 9564 17 12223.2 2.1 −11260 260
Be 4 1665.3 0.4 16888.2 0.4 ∗ 7150.3 0.4 2124.9 0.4 −601.1 0.9
B 5 18577.1 1.4 −185.0 1.0 ∗ 7356.5 1.0 −1095 6 3975.3 1.0
C 6 14255 23 1300.0 2.4 ∗ 11750 70 −9830# 700# 16182 6

10 He 2 200 80 ∗ 33110 70 ∗ 4540# 1010# ∗
Li 3 −25 15 15180 30 −5750 400 12163 17 11814 22 −10440# 1010#
Be 4 6812.29 0.06 19636.6 1.9 ∗ 2370.6 0.4 2562.6 0.4 −7848 17
B 5 8436.3 1.1 6585.9 0.6 ∗ 17819.9 0.4 1144.8 0.4 2789.0 0.4
C 6 21283.1 2.2 4006.0 1.1 ∗ 3488.0 1.1 −7310 70 5575.0 0.4
N 7 ∗ −2600 400 ∗ 14420 400 ∗ 16580 410

11 Li 3 325 25 15300 70 16490 50 10570 40 14063 20 ∗
Be 4 504 6 20165 16 ∗ 5931 7 4091 6 −5778 9
B 5 11454.12 0.16 11227.7 0.6 ∗ 8031.1 0.6 8590.3 0.4 −6632.5 0.4
C 6 13119.7 0.9 8689.4 0.9 ∗ 8945.5 1.4 −7407.1 1.4 11355.1 1.0
N 7 22570 400 −1320 50 ∗ 6100 50 −5930 50 7030 50

12 Li 3 −1230# 1000# ∗ 32760# 1000# 12000# 1000# 14020# 1000# ∗
Be 4 3169 16 23010 24 −6971 24 2737 21 4986 15 −10220 30
B 5 3370.3 1.5 14094 7 ∗ 11473.0 1.5 6885.3 1.5 −5939.0 2.4
C 6 18721.7 1.0 15956.9 0.4 ∗ −1339.9 0.4 −7551.6 1.0 −5701.2 0.4
N 7 15040 50 601.2 1.4 ∗ 12350.2 1.1 −6708.4 2.4 10568.8 1.4
O 8 ∗ −460 50 ∗ 3960 400 ∗ 8784 19
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A Elt. Z S(2n) S(2p) Q(α ) Q(2β−) Q(εp) Q(β−n)

1 n 0 ∗ ∗ ∗ ∗ ∗ ∗
H 1 ∗ ∗ ∗ ∗ ∗ ∗

2 H 1 ∗ ∗ ∗ ∗ ∗ ∗

3 H 1 8481.80 0.00 ∗ ∗ −13720# 2000# ∗ ∗
He 2 ∗ 7718.04 0.00 ∗ ∗ ∗ ∗
Li 3 ∗ −6800# 2000# ∗ ∗ 8240# 2000# ∗

4 H 1 3380 100 ∗ ∗ 580 240 ∗ 2900 100
He 2 ∗ ∗ 0.0 0.0 ∗ ∗ −34310# 2000#
Li 3 ∗ 2390 210 ∗ ∗ 3080 210 ∗

5 H 1 −1800 100 ∗ ∗ 21210 110 ∗ 22400 100
He 2 19690 50 ∗ 890 50 −26610# 4000# ∗ −22010 220
Li 3 33130# 2000# 17850 50 1970 50 ∗ −21510 110 ∗
Be 4 ∗ −8490# 4000# ∗ ∗ 28280# 4000# ∗

6 H 1 180 280 ∗ ∗ 27780 260 ∗ 22410 270
He 2 972.4 0.8 ∗ ∗ −780 5 ∗ −2160 50
Li 3 27380 210 26390 100 −1473.84 0.02 −29520# 700# −26090 100 −31980# 4000#
Be 4 ∗ −1372 5 ∗ ∗ −300 50 ∗
B 5 ∗ −3700# 730# ∗ ∗ 24640# 700# ∗

7 H 1 −100# 1000# ∗ ∗ 34230# 1010# ∗ 23470# 1010#
He 2 1430 50 ∗ ∗ 10331 17 ∗ 3943 17
Li 3 12910 50 32560 100 −2466.58 0.08 −12960 70 −34240 260 −11538 5
Be 4 38370# 4000# 10190 50 −1586.10 0.11 ∗ −9114.0 0.8 −35910# 700#
B 5 ∗ −1610 90 −3220# 2000# ∗ 6490 70 ∗

8 He 2 2140 7 ∗ ∗ 26656 7 ∗ 8619 7
Li 3 9282.58 0.09 35490 260 −7380 100 −1974.6 1.0 −35480# 1010# −2894.51 0.09
Be 4 29576 5 27231.4 0.8 91.84 0.04 −30152 23 −28448 17 −31000 70
B 5 36820# 700# 5743.2 1.0 −4830 210 ∗ 724.4 1.0 ∗
C 6 ∗ −2141 24 ∗ ∗ 12035 23 ∗

9 He 2 1300 30 ∗ ∗ 29592 29 ∗ 11921 29
Li 3 6096.5 1.9 38760# 1010# −10360 100 12538.6 2.1 ∗ 11941.3 1.9
Be 4 20565.0 0.4 29331 17 −2460 50 −17562.8 2.2 −27539 7 −19645.2 1.1
B 5 31600 70 17070.4 1.0 −1690 50 ∗ −15820.1 1.0 −30750 23
C 6 ∗ 1437.5 2.1 −11510# 4000# ∗ 16679.8 2.1 ∗

10 He 2 −1070 70 ∗ ∗ 36200 70 ∗ 15780 70
Li 3 4039 15 ∗ −11240 270 21000 15 ∗ 13632 15
Be 4 8477.6 0.4 33569 7 −7413.4 0.9 −3092.0 0.6 −35622 29 −7880.3 0.9
B 5 27013.4 1.1 23474.1 0.4 −4461.0 0.4 −26750 400 −20192.5 2.0 −24931.1 2.2
C 6 35538 23 3820.9 0.4 −5101 5 ∗ −2937.9 0.6 ∗
N 7 ∗ −1300 400 −7230# 810# ∗ 19100 400 ∗

11 Li 3 300 19 ∗ −10760# 1010# 32129 19 ∗ 20119 19
Be 4 7316 6 35340 30 −8352 18 9524 6 −35920 70 52 6
B 5 19890.4 1.1 30864.3 2.0 −8665.1 0.4 −15640 50 −31672 15 −15102.07 0.20
C 6 34402.8 2.3 15275.2 1.0 −7544.6 1.0 ∗ −9245.3 1.0 −36220 400
N 7 ∗ 2690 50 −5990 80 ∗ 4960 50 ∗

12 Li 3 −900# 1000# ∗ ∗ 36730# 1000# ∗ 21850# 1000#
Be 4 3673 15 38310 70 −8946 17 25077 15 ∗ 8337 15
B 5 14824.5 1.5 34260 15 −10002.9 1.4 −3969.2 1.7 −34717 19 −5352.8 1.7
C 6 31841.3 0.4 27184.6 0.4 −7366.59 0.04 −32048 18 −27463 6 −32370 50
N 7 37600 400 9290.6 1.1 −8008.3 1.4 ∗ 1381.2 1.1 ∗
O 8 ∗ −1771 18 −5471 30 ∗ 14109 18 ∗
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A Elt. Z S(n) S(p) Q(4β−) Q(d,α ) Q(p,α ) Q(n,α )

13 Be 4 −100 70 24140# 1000# 10140 70 3160 70 5060 70 −9910 100
B 5 4878.1 1.8 15803 15 ∗ 7099 6 8819.6 1.2 −10842 15
C 6 4946.31 0.00 17532.9 1.4 ∗ 5167.9 0.4 −4061.7 0.4 −3835.3 0.4
N 7 20063.9 1.0 1943.49 0.27 ∗ 5405.9 1.0 −5489.1 0.5 −1058.8 0.5
O 8 17007 21 1515 10 ∗ 9520 50 −10820 400 13060 10

14 Be 4 1360 150 ∗ 31950 130 570# 1010# 4020 130 ∗
B 5 970 21 16870 70 −8990# 400# 9298 26 8354 22 −11487 29
C 6 8176.43 0.00 20831.2 1.1 ∗ 361.8 1.4 −784.0 0.4 −11508 6
N 7 10553.38 0.27 7550.56 0.00 ∗ 13574.22 0.00 −2922.9 1.0 −158.1 0.4
O 8 23176 10 4627.10 0.29 ∗ 1380.1 1.0 −11430 50 3003.4 1.0
F 9 ∗ −2260# 400# ∗ 11320# 400# ∗ 14000# 400#

15 Be 4 −1770# 520# ∗ 46940# 500# ∗ 4570# 1120# ∗
B 5 2760 30 18270 130 12200 140 6440 80 8760 27 −15480# 1000#
C 6 1218.1 0.8 21080 21 ∗ 4021.8 1.3 1368.3 1.6 −9557 15
N 7 10833.30 0.00 10207.42 0.00 ∗ 7687.23 0.00 4965.49 0.00 −7621.1 1.4
O 8 13223.1 0.5 7296.8 0.5 ∗ 8220.9 0.6 −9618.4 1.1 8502.0 0.5
F 9 23950# 420# −1480 130 ∗ 4370 130 −10410 140 5080 130

16 Be 4 190# 710# ∗ 62420# 500# ∗ ∗ ∗
B 5 −40 60 20010# 510# 26400 60 7840 150 8700 90 ∗
C 6 4250 4 22567 23 −10302 21 741 22 1996 4 −13910 70
N 7 2489.1 2.6 11478.5 2.7 ∗ 13374.6 2.6 7422.7 2.6 −5232.1 2.8
O 8 15663.9 0.5 12127.41 0.00 ∗ 3110.39 0.00 −5218.43 0.27 −2215.61 0.00
F 9 14170 130 −536 8 ∗ 13384 8 −7568 13 10981 8
Ne 10 ∗ 70 140 ∗ 2050# 400# ∗ 6530 23

17 B 5 1380 180 21200# 530# 41820 170 4680# 530# 8680 220 ∗
C 6 727 18 23330 60 4580 30 2777 28 2239 27 −13270 130
N 7 5884 15 13112 15 ∗ 8709 15 9716 15 −10146 26
O 8 4143.13 0.11 13781.4 2.6 ∗ 9800.56 0.11 1191.82 0.11 1817.70 0.11
F 9 16800 8 600.27 0.25 ∗ 9806.9 0.5 −1191.60 0.27 4734.69 0.25
Ne 10 15610 30 1508 28 ∗ 10400 140 −11330# 400# 14100 27

18 B 5 −480# 820# ∗ 51450# 800# 5360# 950# 7390# 950# ∗
C 6 4180 30 26130 170 19610 30 −1440 70 820 40 −19230# 500#
N 7 2828 24 15213 25 −11080 50 10131 19 8105 19 −10211 29
O 8 8044.0 0.6 15942 15 ∗ 4245.6 2.7 3981.1 0.6 −5008.3 1.0
F 9 9149.3 0.6 5606.5 0.5 ∗ 16321.5 0.5 2882.2 0.7 6418.7 0.5
Ne 10 19215 27 3923.5 0.4 ∗ 5348 8 −6590 130 8108.0 0.6
Na 11 ∗ −440 60 ∗ 10900 50 ∗ 13060 140

19 B 5 1030# 900# ∗ 60850# 400# ∗ 6550# 640# ∗
C 6 580 90 27190# 810# 30670 100 −640 200 200 120 −19610# 510#
N 7 5324 25 16350 30 2935 20 5534 24 7032 17 −15570 60
O 8 3954.9 2.8 17069 19 −29710 250 6174 15 2515 4 −4713 5
F 9 10432.4 0.5 7994.8 0.6 ∗ 10032.23 0.13 8113.67 0.07 −1524.6 2.6
Ne 10 11637.0 0.4 6411.2 0.6 ∗ 10510.5 0.4 −4065 8 12134.84 0.29
Na 11 19330 50 −321 12 ∗ 7177 30 −6206 24 7893 15
Mg 12 ∗ −1560 260 ∗ ∗ ∗ 14690 250

20 C 6 2930 260 29100# 470# 44600 240 −4050# 840# −1350 290 ∗
N 7 2170 60 17940 110 14920 60 7550 60 5590 60 −16360 180
O 8 7608.7 2.9 19354 16 −13773 27 1394 19 790 15 −11595 17
F 9 6601.33 0.03 10641.2 2.8 ∗ 11474.9 0.6 5655.46 0.13 −2242 15
Ne 10 16864.69 0.29 12843.52 0.07 ∗ 2795.2 0.5 −4129.58 0.25 −586.72 0.11
Na 11 14150 14 2193 7 ∗ 12241 7 −4749 28 10542 7
Mg 12 23540 250 2645 30 ∗ 4090 60 ∗ 6760 40
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A Elt. Z S(2n) S(2p) Q(α ) Q(2β−) Q(εp) Q(β−n)

13 Be 4 3070 70 ∗ −10120 80 30120 70 ∗ 11810 70
B 5 8248.4 1.0 38813 19 −10817.0 2.2 11216.7 1.1 −40820# 1000# 8490.8 1.1
C 6 23668.0 1.0 31627 6 −10647.6 0.4 −19987 10 −29240 15 −22284.4 1.0
N 7 35100 50 17900.4 0.5 −9495.1 1.0 ∗ −15312.4 1.4 −34774 18
O 8 ∗ 2116 10 −8223 10 ∗ 15823 10 ∗

14 Be 4 1260 130 ∗ −11280 150 36930 130 ∗ 15320 130
B 5 5848 21 41010# 1000# −11812 26 20800 21 ∗ 12467 21
C 6 13122.74 0.00 36635 15 −12011.7 0.4 −4987.46 0.11 −37520 70 −10396.90 0.27
N 7 30617.3 1.0 25083.4 1.4 −11612.2 0.4 −29800# 400# −20987.7 1.1 −28320 10
O 8 40183 18 6570.59 0.11 −10116.2 0.4 ∗ −2406.63 0.11 ∗
F 9 ∗ −740# 400# −8570# 570# ∗ 20020# 400# ∗

15 Be 4 −410# 510# ∗ ∗ 39930# 500# ∗ 18060# 500#
B 5 3733 22 ∗ −14250 30 28871 22 ∗ 17881 22
C 6 9394.5 0.8 37950 70 −12726 6 7017.5 0.9 −37370 130 −1061.6 0.8
N 7 21386.68 0.27 31038.7 1.1 −10991.4 0.4 −16670 130 −30851 21 −15977.23 0.11
O 8 36399 10 14847.3 0.5 −10219.7 1.1 ∗ −7453.3 0.5 −37870# 400#
F 9 ∗ 3150 130 −9950 140 ∗ 6620 130 ∗

16 Be 4 −1580# 520# ∗ ∗ 43980# 500# ∗ 20640# 500#
B 5 2720 60 ∗ −15440# 1000# 31400 60 ∗ 19140 60
C 6 5468 4 40840 130 −13807 15 18431 4 −43390# 500# 5521 4
N 7 13322.4 2.6 32558 21 −10110.2 3.0 −4997 9 −30578 23 −5243.3 2.7
O 8 28886.99 0.11 22334.83 0.00 −7161.92 0.00 −28733 20 −21899.1 0.8 −29580 130
F 9 38120# 400# 6761 8 −9083 8 ∗ 3290 8 ∗
Ne 10 ∗ −1411 20 −10476 28 ∗ 13852 20 ∗

17 B 5 1340 170 ∗ ∗ 35900 170 ∗ 22010 170
C 6 4977 17 43340# 500# −14630 70 21848 17 −43930# 500# 7284 18
N 7 8373 15 35679 27 −11116 15 5920 15 −36500 60 4537 15
O 8 19807.1 0.5 25259.9 0.8 −6358.74 0.11 −17270 27 −21792 4 −19560 8
F 9 30970 130 12727.68 0.25 −5818.7 0.4 ∗ −11020.9 2.6 −30116 20
Ne 10 ∗ 973 27 −9076 29 ∗ 13909 27 ∗

18 B 5 900# 800# ∗ ∗ 39210# 800# ∗ 23210# 800#
C 6 4910 30 47330# 500# −17450 140 25710 30 ∗ 8980 30
N 7 8712 19 38550 60 −12974 28 12241 19 −37950 170 5852 19
O 8 12187.2 0.6 29054 4 −6226.3 0.6 −6098.7 0.7 −29109 17 −10804.5 0.7
F 9 25949 8 19387.9 2.7 −4414.6 0.5 −23320 50 −14287 15 −23659 27
Ne 10 34822 20 4523.77 0.28 −5115.1 0.3 ∗ −1163.0 0.3 ∗
Na 11 ∗ 1070 50 −10890# 400# ∗ 14950 50 ∗

19 B 5 550# 440# ∗ ∗ 43500# 400# ∗ 26370# 400#
C 6 4760 100 ∗ −19800# 510# 29090 100 ∗ 11230 100
N 7 8152 22 42490 170 −15535 28 17350 16 −43750# 800# 8572 16
O 8 11999.0 2.8 32282 18 −8963.2 2.9 1583.4 2.8 −28880 30 −5610.1 2.8
F 9 19581.72 0.26 23937 15 −4013.74 0.07 −14414 12 −21891 19 −14875.87 0.29
Ne 10 30852 27 12017.7 0.3 −3529.1 0.6 −31290 250 −4756.0 0.7 −30510 50
Na 11 ∗ 3603 12 −6270 130 ∗ 4764 12 ∗
Mg 12 ∗ −2000 250 ∗ ∗ 20430 250 ∗

20 C 6 3510 240 ∗ −22550# 560# 33760 240 ∗ 13620 240
N 7 7490 60 45140# 800# −17740 80 21780 60 −44890# 400# 10360 60
O 8 11563.7 0.9 35710 30 −12322 4 10839.4 1.1 −35910 100 −2786.5 1.1
F 9 17033.7 0.5 27710 19 −8126.0 2.6 −6865 7 −23169 16 −9840.16 0.29
Ne 10 28501.73 0.28 20838.4 0.6 −4729.85 0.00 −24612 27 −17665.8 2.8 −28040 12
Na 11 33480 50 8604 7 −6257 11 ∗ 1046 7 −34260 250
Mg 12 ∗ 2325 27 −8850 30 ∗ 8530 27 ∗
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A Elt. Z S(n) S(p) Q(4β−) Q(d,α ) Q(p,α ) Q(n,α )

21 C 6 −330# 560# ∗ 51690# 500# −2690# 640# −1500# 950# ∗
N 7 4590 110 19600 260 27440 100 3540 140 5190 100 −21420# 810#
O 8 3806 12 20990 60 −2848 20 2912 20 −188 22 −11220 30
F 9 8101.5 1.8 11134.0 2.1 −26170# 300# 7328 3 5598.0 1.9 −7516 19
Ne 10 6761.16 0.04 13003.34 0.08 ∗ 6466.42 0.08 −1741.4 0.5 696.1 0.6
Na 11 17103 7 2431.2 0.7 ∗ 6775.2 0.8 −2637.3 0.8 2588.5 0.9
Mg 12 14730 30 3226 18 ∗ 8695 20 −8420 50 11240 16
Al 13 ∗ −1260# 300# ∗ 3790# 390# ∗ 7580# 300#

22 C 6 750# 1030# ∗ 61310# 900# ∗ −1220# 990# ∗
N 7 1280 210 21210# 540# 37220 190 5190 310 4480 220 −21680# 440#
O 8 6850 60 23260 110 9680 60 −1770 80 −1710 60 −17490 110
F 9 5230 13 12558 17 −15390# 90# 9707 12 4323 13 −7422 21
Ne 10 10364.26 0.04 15266.1 1.8 −40190# 200# 2703.50 0.08 −1673.27 0.07 −5713.2 2.8
Na 11 11069.6 0.8 6739.6 0.4 ∗ 12570.3 0.4 −2069.8 0.5 1951.4 0.4
Mg 12 19379 16 5501.8 1.5 ∗ 3466 7 −8460 12 3498.0 1.4
Al 13 16010# 310# 20# 100# ∗ 11320# 100# −9990# 270# 10900# 90#
Si 14 ∗ 1240# 360# ∗ ∗ ∗ 4770# 320#

23 N 7 1710# 360# 22170# 950# 47930# 300# 3150# 590# 5700# 380# ∗
O 8 2740 130 24710 230 20090 120 70 150 −2290 130 −17300 270
F 9 7530 80 13240 100 −3440 80 5980 80 4400 80 −12790 100
Ne 10 5200.65 0.10 15236 12 −28930# 200# 5604.3 1.8 −272.59 0.13 −3305.1 1.1
Na 11 12418.7 0.4 8794.11 0.02 ∗ 6912.73 0.04 2376.13 0.00 −3866.05 0.08
Mg 12 13148.1 1.9 7580.3 1.4 ∗ 7421.2 1.5 −7457 7 7214.6 1.3
Al 13 19490# 100# 122 19 ∗ 6570 25 −5940 30 5568 20
Si 14 16460# 280# 1700# 220# ∗ 8360# 360# ∗ 11850# 200#

24 N 7 −1080# 500# ∗ 55960# 400# 4970# 990# 6450# 640# ∗
O 8 3610 270 26620# 380# 33000 240 −2260 300 −1320 250 −21240# 560#
F 9 3840 110 14340 140 7620 70 8990 90 4360 70 −12050 120
Ne 10 8868.8 0.4 16570 80 −16706 19 1966 12 −1039.9 1.8 −8368 12
Na 11 6959.58 0.08 10553.04 0.13 −40420# 500# 10317.41 0.08 2177.72 0.09 −2724.2 1.8
Mg 12 16531.1 1.3 11692.68 0.01 ∗ 1959.7 0.4 −6885.4 0.7 −2555.39 0.04
Al 13 14898 19 1872 3 ∗ 11051 3 −6103 17 7773.6 2.9
Si 14 21090# 200# 3304 27 ∗ 3280# 100# −10500# 300# 5491 25
P 15 ∗ −940# 540# ∗ 10540# 540# ∗ 11520# 590#

25 N 7 −890# 640# ∗ 65860# 500# ∗ 8090# 1030# ∗
O 8 −300# 100# 27390# 480# 40640# 260# −240# 390# 270# 320# −20190# 940#
F 9 4360 120 15090 260 20190 100 7370 160 6850 110 −15120 220
Ne 10 4228 26 16960 80 −5932 28 5270 80 −37 28 −5750 60
Na 11 9011.0 1.2 10695.3 1.3 −28230# 200# 6507.0 1.2 3531.0 1.2 −6505 12
Mg 12 7330.58 0.03 12063.68 0.08 ∗ 7047.83 0.03 −3146.3 0.4 478.29 0.04
Al 13 16930.5 2.8 2271.6 0.5 ∗ 7268.4 1.4 −3655.2 1.4 1912.7 0.6
Si 14 15002 22 3408 10 ∗ 7766 21 −9490# 90# 9868 10
P 15 21200# 540# −830# 200# ∗ 5810# 280# −8430# 280# 6340# 220#

26 O 8 −200# 140# 28080# 570# 51930# 260# −1120# 480# 2180# 390# ∗
F 9 1070 190 16460# 310# 30480 170 9910 290 8520 210 −14480# 340#
Ne 10 5530 40 18130 100 7574 27 3580 80 1960 80 −8540 120
Na 11 5576 6 12043 26 −17840# 200# 9800 6 3156 6 −4550 80
Mg 12 11093.07 0.03 14145.7 1.2 −42190# 300# 2914.34 0.08 −1820.67 0.03 −5414.14 0.11
Al 13 11365.5 0.5 6306.45 0.05 ∗ 12434.06 0.06 −1872.5 1.3 2965.95 0.06
Si 14 19040 10 5517 3 ∗ 3623 4 −9050 19 3976 3
P 15 15970# 280# 140# 200# ∗ 10930# 200# −7940# 280# 9850# 200#
S 16 ∗ 190# 360# ∗ 4680# 590# ∗ 7850# 360#
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A Elt. Z S(2n) S(2p) Q(α ) Q(2β−) Q(εp) Q(β−n)

21 C 6 2600# 510# ∗ ∗ 37900# 500# ∗ 16120# 510#
N 7 6750 100 48690# 410# −20940 200 25300 100 ∗ 13380 100
O 8 11415 12 38940 100 −15401 21 13795 12 −36780 240 9 12
F 9 14702.8 1.8 30488 17 −10344 15 2136.6 1.9 −29100 60 −1076.9 1.8
Ne 10 23625.85 0.29 23644.6 2.8 −7347.88 0.12 −16642 16 −16818.2 1.1 −20651 7
Na 11 31254 12 15274.7 0.7 −6560.8 0.7 −28300# 300# −9455.7 0.7 −27826 27
Mg 12 38270 250 5419 16 −7980 30 ∗ 10663 16 ∗
Al 13 ∗ 1390# 300# ∗ ∗ 11980# 300# ∗

22 C 6 420# 940# ∗ ∗ 44000# 910# ∗ 19960# 910#
N 7 5870 200 ∗ −22710# 820# 29250 190 ∗ 15900 190
O 8 10660 60 42850 250 −18070 60 17310 60 −43970# 510# 1260 60
F 9 13332 12 33550 60 −12746 22 7976 12 −29750 100 454 12
Ne 10 17125.42 0.02 26400.1 1.1 −9668.1 0.6 −7627.8 1.3 −23377 12 −13911.9 0.7
Na 11 28173 7 19743.0 0.4 −8481.1 0.7 −23370# 90# −12423.9 1.8 −24164 16
Mg 12 34110 27 7933.0 1.3 −8139.0 1.4 −32560# 200# −1954.2 1.3 −34590# 300#
Al 13 ∗ 3240# 90# −8430# 110# ∗ 13080# 90# ∗
Si 14 ∗ −20# 200# ∗ ∗ 13970# 200# ∗

23 N 7 3000# 310# ∗ −23390# 500# 35070# 310# ∗ 21040# 300#
O 8 9590 120 45930# 520# −20230 160 19770 120 −45960# 910# 3750 120
F 9 12770 80 36500 120 −14960 80 12860 80 −36000 210 3280 80
Ne 10 15564.90 0.11 27795 12 −10913.8 2.8 319.7 1.3 −21730 60 −8042.9 0.4
Na 11 23488.3 0.7 24060.2 1.8 −10467.38 0.07 −16299 19 −19612 12 −17204.2 1.3
Mg 12 32527 16 14319.9 1.3 −9650.1 1.3 −29250# 200# −4738.0 1.3 −31730# 90#
Al 13 35490# 300# 5624 19 −8582 22 ∗ 4663 19 −33470# 200#
Si 14 ∗ 1720# 200# −11690# 320# ∗ 16880# 200# ∗

24 N 7 640# 440# ∗ ∗ 39980# 410# ∗ 24860# 420#
O 8 6360 240 48790# 930# −20910 340 25020 240 ∗ 7670 250
F 9 11380 70 39060 210 −16630 90 15980 70 −38130# 310# 4640 70
Ne 10 14069.4 0.4 29810 60 −12173.9 1.1 7982.0 0.4 −27850 120 −4493.0 0.4
Na 11 19378.3 0.4 25789 12 −10825.63 0.11 −8361.2 2.8 −19040 80 −11015.7 1.3
Mg 12 29679.2 1.3 20486.79 0.02 −9316.55 0.01 −24688 19 −16068.49 0.11 −28774 19
Al 13 34380# 90# 9452.5 2.8 −9330 7 −32050# 500# 2183.9 2.8 −31900# 200#
Si 14 37550# 200# 3426 20 −9240 30 ∗ 8939 20 ∗
P 15 ∗ 760# 510# ∗ ∗ 17940# 500# ∗

25 N 7 −1970# 590# ∗ ∗ 45230# 510# ∗ 29360# 560#
O 8 3310# 280# ∗ −20940# 570# 29550# 260# ∗ 11810# 270#
F 9 8200 130 41700# 310# −16400 140 20630 100 −43560# 410# 9150 100
Ne 10 13097 26 31300 120 −12596 28 11085 26 −28470 240 −1761 26
Na 11 15970.6 1.2 27270 80 −11735.2 2.2 −441.6 1.3 −24210 70 −3495.6 1.2
Mg 12 23861.7 1.3 22616.72 0.11 −9885.97 0.05 −17017 10 −14530.3 0.4 −21207.2 2.8
Al 13 31828 19 13964.3 0.5 −9156.9 0.8 −27790# 200# −7787.0 0.5 −27742 19
Si 14 36090# 200# 5280 10 −9511 19 ∗ 10469 10 −36240# 500#
P 15 ∗ 2480# 200# −9670# 360# ∗ 11640# 200# ∗

26 O 8 −500# 100# ∗ −19990# 940# 35280# 260# ∗ 16370# 280#
F 9 5430 180 43850# 430# −16190 250 25130 170 −45520# 530# 12310 170
Ne 10 9762 27 33220 240 −11280 60 16644 27 −34300# 260# 1716 27
Na 11 14587 6 29000 70 −12081 14 5348 6 −25420 100 −1741 6
Mg 12 18423.65 0.03 24841.0 0.4 −10614.78 0.03 −9070 3 −21395 26 −15369.7 0.5
Al 13 28296.0 2.8 18370.14 0.10 −9452.8 0.4 −23180# 200# −10141.5 1.2 −24106 10
Si 14 34042 20 7789 3 −9173 3 −33120# 300# −1241 3 −34090# 200#
P 15 37170# 540# 3550# 200# −9640# 220# ∗ 12600# 200# ∗
S 16 ∗ −640# 300# −8620# 360# ∗ 14860# 300# ∗
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A Elt. Z S(n) S(p) Q(4β−) Q(d,α ) Q(p,α ) Q(n,α )

27 O 8 −1170# 570# ∗ 59540# 500# −840# 710# 2280# 640# ∗
F 9 1420 410 18080# 460# 42120 380 8200# 460# 10720 440 −16970# 550#
Ne 10 1430 110 18490 200 19450 110 6510 150 4370 130 −6350 260
Na 11 6726 7 13236 27 −4800 27 7301 26 5298 4 −7430 70
Mg 12 6443.39 0.04 15013 6 −32130# 200# 5482.0 1.2 −1304.48 0.09 −2988.7 0.4
Al 13 13057.67 0.13 8271.05 0.12 ∗ 6706.97 0.12 1600.96 0.12 −3132.14 0.14
Si 14 13311 3 7462.96 0.16 ∗ 7242.7 0.5 −7463.3 2.8 7195.67 0.15
P 15 19760# 200# 861 27 ∗ 6169 28 −6610 30 4986 26
S 16 16500# 360# 720# 280# ∗ 9380# 280# −9590# 540# 12440# 200#

28 O 8 −820# 780# ∗ 68870# 600# ∗ 2210# 780# ∗
F 9 −230# 640# 19020# 720# 50080# 510# 8220# 570# 10650# 570# −17630# 720#
Ne 10 3900 180 20970 400 32740 150 3680 220 4840 180 −10550# 300#
Na 11 3543 14 15350 110 6170 13 9292 30 5983 29 −6620 100
Mg 12 8503.3 2.0 16790 4 −19090 160 2554 6 −796.8 2.3 −7264 26
Al 13 7725.10 0.06 9552.76 0.14 −43410# 500# 10074.95 0.13 1206.44 0.13 −1846.2 1.2
Si 14 17179.81 0.15 11585.11 0.12 ∗ 1428.32 0.06 −7712.6 0.5 −2653.57 0.03
P 15 14513 27 2063 3 ∗ 10697 4 −6119 11 7404 3
S 16 21540# 260# 2500 160 ∗ 3810# 250# −9940# 250# 5900 160
Cl 17 ∗ −1730# 540# ∗ 11300# 590# ∗ 13330# 540#

29 F 9 1000# 770# 20840# 830# 58510# 580# 6050# 770# 9450# 630# ∗
Ne 10 1260 310 22460# 580# 39950 270 3840 460 4650 320 −12010# 370#
Na 11 4417 18 15870 150 19618 13 6310 110 7099 30 −9960 170
Mg 12 3672 14 16919 19 −7460 50 5609 14 1107 15 −5400 30
Al 13 9436.2 1.2 10485.7 2.3 −31360# 200# 7082.1 1.2 2863.3 1.2 −5707 6
Si 14 8473.57 0.02 12333.58 0.13 ∗ 6012.42 0.12 −4820.68 0.06 −34.06 0.03
P 15 17865 3 2748.8 0.6 ∗ 6142.5 0.6 −4944 3 904.1 0.6
S 16 15300 170 3290 50 ∗ 8270 60 −9270# 200# 9630 50
Cl 17 21490# 540# −1780# 250# ∗ 6310# 280# −7960# 360# 7820# 280#

30 F 9 −540# 830# ∗ 64780# 600# 5770# 840# 8810# 780# ∗
Ne 10 3030 630 24480# 810# 47530 570 590# 770# 3040 680 −16210# 760#
Na 11 2375 28 16990 270 28562 25 7830 150 6160 110 −10920 380
Mg 12 6363 16 18865 16 5152 9 2789 16 1471 9 −10330 110
Al 13 5728 14 12542 20 −20320# 200# 9857 14 3578 14 −4709 14
Si 14 10609.20 0.02 13506.6 1.2 −44520# 300# 3128.32 0.13 −2372.22 0.12 −4199.88 0.06
P 15 11319.3 0.7 5594.5 0.3 ∗ 12003.0 0.3 −2952.2 0.3 2642.5 0.3
S 16 18970 50 4399 3 ∗ 3807 4 −8481 27 3968 3
Cl 17 16770# 280# −310# 200# ∗ 11080# 250# −8240# 280# 10810# 200#
Ar 18 ∗ 350# 360# ∗ 4240# 590# ∗ 8190# 360#

31 F 9 690# 840# ∗ 71240# 600# ∗ 7300# 840# ∗
Ne 10 330# 1070# 25350# 1080# 53790# 900# 1260# 1070# 2480# 1040# −17360# 1080#
Na 11 3780 210 17740 610 37100 210 5310 340 6270 260 −14930# 550#
Mg 12 2378 15 18867 28 15827 12 4828 18 2636 18 −8820 150
Al 13 7153 25 13332 22 −7890 50 6376 25 4929 20 −8318 24
Si 14 6587.40 0.03 14366 14 −34240# 210# 5977.1 1.2 −1234.51 0.14 −2284.0 2.0
P 15 12311.6 0.4 7296.93 0.19 ∗ 8164.97 0.18 1915.97 0.18 −1944.04 0.23
S 16 13053 3 6133.0 1.5 ∗ 8618.8 1.6 −7022 4 8094.6 1.5
Cl 17 19580# 200# 290 50 ∗ 6800 70 −6280 170 5740 50
Ar 18 16860# 360# 440# 280# ∗ 8860# 280# −10400# 540# 12870# 260#

32 Ne 10 1640# 1210# 26300# 1000# 61360# 800# −910# 1000# 1850# 990# ∗
Na 11 1660 410 19070# 970# 43370 360 6670 670 5870 450 −15590# 680#
Mg 12 5809 21 20900 210 25061 18 1390 30 1244 22 −13370 270
Al 13 4180 90 15130 90 2270 90 8560 90 4420 90 −8080 90
Si 14 9203.22 0.03 16416 20 −21880.7 1.8 2502 14 −1001.5 1.2 −7815 14
P 15 7935.65 0.04 8645.18 0.19 −44720# 500# 10838.52 0.19 2453.88 0.19 −443.5 1.2
S 16 15042.4 1.5 8863.78 0.21 ∗ 4895.7 0.3 −4199.0 0.6 1525.75 0.14
Cl 17 14330 50 1574 7 ∗ 11444 7 −5310 50 9269 7
Ar 18 21560# 210# 2420 50 ∗ 4070# 200# −10480# 200# 6610 50
K 19 ∗ −1840# 540# ∗ 11050# 590# ∗ 12920# 540#
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A Elt. Z S(2n) S(2p) Q(α ) Q(2β−) Q(εp) Q(β−n)

27 O 8 −1370# 570# ∗ ∗ 37880# 520# ∗ 18610# 530#
F 9 2490 390 46160# 630# −15890# 480# 30440 380 ∗ 16430 380
Ne 10 6960 110 34950# 280# −9970 160 21660 110 −35930# 280# 5860 110
Na 11 12302 4 31370 100 −11270 80 11679 4 −31080 170 2626 4
Mg 12 17536.46 0.05 27057 26 −11857.52 0.12 −2202.35 0.16 −22305 27 −10447.66 0.07
Al 13 24423.1 0.5 22416.8 1.2 −10091.72 0.12 −16480 26 −17623 6 −18123 3
Si 14 32351 10 13769.42 0.15 −9335.4 1.3 −29930# 200# −3458.69 0.15 −31430# 200#
P 15 35730# 200# 6379 26 −9910 30 ∗ 4204 26 −34760# 300#
S 16 ∗ 860# 200# −8650# 280# ∗ 17400# 200# ∗

28 O 8 −1990# 650# ∗ ∗ 42610# 610# ∗ 20850# 710#
F 9 1190# 540# ∗ −16740# 650# 34220# 510# ∗ 18090# 520#
Ne 10 5330 150 39050# 300# −10250 280 26260 150 −41000# 520# 8690 150
Na 11 10270 14 33840 170 −10970 70 15861 13 −33210 380 5526 13
Mg 12 14946.7 2.0 30026 27 −11492.0 2.0 6474.2 2.0 −29380 110 −5893.3 2.0
Al 13 20782.77 0.14 24566 6 −10857.24 0.15 −9692 3 −18622 4 −12537.46 0.11
Si 14 30491 3 19856.16 0.03 −9984.14 0.01 −25570 160 −14195.12 0.05 −28847 26
P 15 34270# 200# 9526 3 −9527 4 −33720# 500# 2749 3 −32770# 200#
S 16 38040# 340# 3360 160 −9110 160 ∗ 9170 160 ∗
Cl 17 ∗ −1010# 540# −7870# 710# ∗ 19990# 500# ∗

29 F 9 770# 690# ∗ −18630# 770# 37630# 580# ∗ 20980# 600#
Ne 10 5150 290 41470# 570# −11810# 370# 28680 270 −43080# 650# 10980 270
Na 11 7960 14 36840 380 −11030 100 20880 13 −37850# 510# 9612 13
Mg 12 12175 14 32270 110 −10936 29 11276 14 −29150 150 −1840 14
Al 13 17161.3 1.2 27276 4 −11282.4 1.7 −1262.7 1.3 −24515 13 −4793.8 1.2
Si 14 25653.38 0.15 21886.34 0.05 −11127.14 0.04 −18740 50 −14165.4 2.0 −22808 3
P 15 32378 26 14333.9 0.6 −10461.4 0.8 −30100# 200# −7391.2 0.6 −29100 160
S 16 36850# 210# 5350 50 −9410 50 ∗ 11040 50 −37790# 510#
Cl 17 ∗ 720# 200# −8150# 280# ∗ 13010# 200# ∗

30 F 9 470# 790# ∗ ∗ 40540# 600# ∗ 22770# 650#
Ne 10 4290 590 45330# 830# −15040# 630# 32010 570 ∗ 12370 570
Na 11 6792 28 39440# 510# −12340 170 24234 29 −39220# 580# 10909 29
Mg 12 10035 9 34730 150 −11765 28 15522 8 −34260 270 1233 8
Al 13 15165 14 29461 19 −11435 15 4328 14 −25826 19 −2049 14
Si 14 19082.76 0.03 23992.2 2.0 −10643.26 0.04 −10370 3 −21103 14 −15551.6 0.6
P 15 29184 3 17928.1 0.3 −10415.2 0.3 −24640# 200# −9274.2 1.2 −25110 50
S 16 34280 160 7148 3 −9343 4 −34150# 300# 544 3 −35280# 200#
Cl 17 38260# 540# 2980# 200# −8960# 280# ∗ 14110# 200# ∗
Ar 18 ∗ −1430# 340# −8310# 420# ∗ 15950# 300# ∗

31 F 9 150# 150# ∗ ∗ 43630# 630# ∗ 25120# 830#
Ne 10 3360# 940# ∗ −16540# 1030# 34060# 900# ∗ 14410# 900#
Na 11 6150 210 42220# 620# −14700 430 27610 210 −43540# 630# 13490 210
Mg 12 8741 18 35850 270 −12710 110 19732 12 −33610 570 4584 19
Al 13 12881 20 32197 24 −11861 21 9487 20 −30600 30 1408 20
Si 14 17196.59 0.03 26908 14 −10787.27 0.06 −3904.4 1.5 −21327 8 −10819.7 0.3
P 15 23630.9 0.6 20803.5 1.2 −9669.14 0.22 −17370 50 −15857 14 −18450 3
S 16 32030 50 11727.5 1.5 −9085.3 1.5 −30340# 210# −1900.7 1.5 −31560# 200#
Cl 17 36350# 200# 4690 50 −8780 60 ∗ 5840 50 −35220# 300#
Ar 18 ∗ 130# 210# −8680# 290# ∗ 18070# 210# ∗

32 Ne 10 1970# 980# ∗ −19000# 1000# 38230# 800# ∗ 16550# 830#
Na 11 5440 360 44420# 690# −16590# 620# 30130 370 −44510# 700# 14210 360
Mg 12 8187 20 38630 570 −14620 150 23126 18 −39090# 900# 5928 27
Al 13 11330 90 34000 90 −12500 90 13240 90 −31010 230 3820 90
Si 14 15790.61 0.04 29748 8 −11487.2 2.0 1934.79 0.15 −28152 12 −7711.34 0.19
P 15 20247.3 0.4 23011 14 −9879.69 0.23 −10975 7 −16641 20 −13331.9 1.5
S 16 28096 3 16160.71 0.14 −6947.82 0.14 −23815.5 1.8 −10355.66 0.14 −27020 50
Cl 17 33920# 200# 7707 7 −8596 7 −33750# 500# 3822 7 −32690# 210#
Ar 18 38430# 300# 2716 3 −8700 160 ∗ 9555.5 2.3 ∗
K 19 ∗ −1400# 540# −8560# 710# ∗ 20200# 510# ∗
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A Elt. Z S(n) S(p) Q(4β−) Q(d,α ) Q(p,α ) Q(n,α )

33 Ne 10 −650# 1130# ∗ 66490# 800# 420# 1000# 1960# 1000# ∗
Na 11 2250 940 19680# 1190# 51230 870 4760# 1260# 6650 1040 −18370# 1060#
Mg 12 2222 26 21460 360 31480 20 2950 210 1400 30 −12560 570
Al 13 5540 110 14860 70 12470 70 5400 70 5250 70 −11240 80
Si 14 4483 16 16720 90 −11109 16 5172 26 244 21 −5936 18
P 15 10103.6 1.1 9545.6 1.1 −33100# 200# 7322.3 1.1 2959.5 1.1 −4819 14
S 16 8641.61 0.03 9569.75 0.22 ∗ 8565.70 0.21 −1521.4 0.3 3493.33 0.14
Cl 17 15745 7 2276.7 0.4 ∗ 8752.0 1.6 −2077 3 4843.5 0.6
Ar 18 15255.3 1.8 3343 7 ∗ 8390 50 −8960# 200# 10325 3
K 19 21730# 540# −1670# 200# ∗ 6180# 280# −8460# 360# 7970# 280#

34 Ne 10 950# 1140# ∗ 73080# 810# ∗ 1700# 1000# ∗
Na 11 200# 200# 20530# 1200# 57320# 900# 6190# 1200# 6780# 1270# −17880# 1080#
Mg 12 4160 230 23370 910 38740 230 450 420 1020 310 −16390# 930#
Al 13 2470 130 15120 110 21510 110 8730 110 5150 110 −9940 240
Si 14 7535 21 18720 70 −1580 14 1820 90 −139 25 −11093 19
P 15 6291 5 11354 17 −23080# 300# 10234 5 3255 5 −3958 21
S 16 11417.11 0.09 10883.3 1.1 −43080# 300# 5084.24 0.21 −626.85 0.20 −1336.38 0.11
Cl 17 11507.7 0.5 5142.75 0.12 ∗ 12286.73 0.13 −531.1 1.5 5647.51 0.24
Ar 18 17064.4 0.5 4662.8 0.6 ∗ 5663 7 −6450 50 6313.8 1.6
K 19 16320# 360# −610# 300# ∗ 11430# 300# −7910# 360# 11230# 300#
Ca 20 ∗ 900# 360# ∗ 3450# 590# ∗ 7510# 360#

35 Na 11 1250# 300# 20830# 1240# 64440# 950# 4300# 1240# 7170# 1240# ∗
Mg 12 730# 460# 23900# 980# 45000# 400# 1970# 960# 1950# 540# −15480# 900#
Al 13 5270 210 16230 290 28880 180 5690 180 5690 180 −13550 400
Si 14 2470 40 18720 120 8690 40 4880 80 1570 90 −7760 40
P 15 8371 5 12190 14 −13689 20 6346 16 4087.2 1.9 −8150 90
S 16 6985.88 0.04 11578 5 −33450# 200# 8201.9 1.1 322.92 0.20 880.95 0.11
Cl 17 12645.08 0.18 6370.72 0.10 ∗ 8283.26 0.13 1866.21 0.13 938.08 0.19
Ar 18 12741.5 0.8 5896.6 0.8 ∗ 8666.8 0.9 −4854 7 8614.7 0.8
K 19 17760# 300# 81 20 ∗ 8926 20 −4105 20 7807 21
Ca 20 16620# 360# 1210# 360# ∗ 8550# 280# −10950# 540# 12450# 200#

36 Na 11 −300# 100# ∗ 68200# 950# 5540# 1250# 6820# 1240# ∗
Mg 12 2800# 640# 25450# 1070# 52090# 500# −630# 1030# 1400# 1010# −18930# 950#
Al 13 2160 280 17660# 450# 35300 210 7680 320 5750 220 −13460 900
Si 14 6190 130 19640 210 17750 120 1160 170 910 140 −11730 120
P 15 3465 13 13180 40 −2825 15 10417 19 5106 21 −6080 70
S 16 9889.04 0.21 13095.3 1.9 −24220 40 4604 5 537.5 1.1 −4525 16
Cl 17 8579.63 0.06 7964.47 0.11 −43420# 500# 11120.74 0.12 1928.19 0.15 2462.0 1.1
Ar 18 15255.4 0.7 8506.97 0.05 ∗ 4919.04 0.18 −4364.1 0.5 2000.86 0.14
K 19 14329 21 1668 8 ∗ 11662 8 −3178 8 9224 8
Ca 20 19110# 200# 2560 40 ∗ 5750# 300# −8340# 200# 8590 40
Sc 21 ∗ −2010# 540# ∗ 11460# 590# ∗ 12780# 540#

37 Na 11 750# 180# ∗ 74270# 960# ∗ 7020# 1250# ∗
Mg 12 250# 1030# 25990# 1310# 56150# 900# 380# 1310# 1350# 1270# −18230# 1210#
Al 13 3910 390 18770# 600# 41710 330 4510# 520# 6000 400 −17170# 960#
Si 14 2170 210 19650 270 24370 170 4260 240 1220 200 −9740 290
P 15 6810 40 13800 130 5810 40 6080 50 5830 40 −10420 120
S 16 4303.60 0.06 13934 13 −13735 22 8672.2 1.9 2525 5 −1293 14
Cl 17 10310.99 0.08 8386.43 0.19 −34600# 300# 7795.63 0.11 3034.31 0.12 −1557 5
Ar 18 8787.44 0.21 8714.77 0.22 ∗ 8776.69 0.21 −1643.83 0.27 4630.53 0.23
K 19 15445 8 1857.63 0.09 ∗ 8958.0 0.8 −1558.9 0.4 5285.98 0.20
Ca 20 14790 50 3025 24 ∗ 8720 30 −6820# 300# 10862 22
Sc 21 19130# 590# −1990# 300# ∗ 8950# 360# −5450# 420# 9970# 420#
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A Elt. Z S(2n) S(2p) Q(α ) Q(2β−) Q(εp) Q(β−n)

33 Ne 10 990# 1210# ∗ ∗ 41100# 800# ∗ 18860# 880#
Na 11 3910 900 45980# 1060# −17830# 1050# 33420 880 ∗ 17770 880
Mg 12 8031 23 40530# 900# −15590 270 25387 25 −39670# 800# 7880 90
Al 13 9720 80 35760 220 −13620 70 17810 70 −34880 360 7480 70
Si 14 13686 16 31853 20 −12299 21 6093 16 −26827 24 −4259 16
P 15 18039.2 1.1 25962 20 −10547.1 1.6 −5334.1 1.2 −22560 90 −8393.1 1.1
S 16 23684.0 1.5 18214.93 0.14 −7115.86 0.14 −17201.9 0.5 −9794.06 0.14 −21328 7
Cl 17 30080 50 11140.5 0.5 −6475.7 0.8 −27770# 200# −3987.2 0.5 −26874.5 1.8
Ar 18 36820# 210# 4917.4 1.6 −8650 50 ∗ 9342.6 0.5 −37870# 500#
K 19 ∗ 750# 200# −8810# 280# ∗ 12800# 200# ∗

34 Ne 10 300# 100# ∗ ∗ 44310# 840# ∗ 20160# 1190#
Na 11 2450# 970# ∗ −18570# 1080# 35690# 910# ∗ 19800# 900#
Mg 12 6380 230 43050# 830# −16720 620 28770 230 −44480# 830# 9270 240
Al 13 8010 140 36570 370 −13720 120 21630 110 −35110 880 9490 110
Si 14 12018 14 33580 23 −13471 16 9975 14 −32140 24 −1691 14
P 15 16395 5 28070 90 −11110 15 −118 5 −23320 70 −6043 5
S 16 20058.73 0.09 20428.82 0.12 −7923.78 0.11 −11554.6 0.4 −16728 16 −16999.7 0.4
Cl 17 27253 7 14712.50 0.25 −6664.1 0.4 −22960# 300# −5391.3 1.1 −23127.0 0.5
Ar 18 32319.6 1.8 6939.5 0.4 −6740 3 −31530# 300# 919.8 0.4 −33210# 200#
K 19 38040# 590# 2730# 300# −8350# 360# ∗ 12230# 300# ∗
Ca 20 ∗ −780# 300# −9360# 420# ∗ 15250# 300# ∗

35 Na 11 1450# 360# ∗ −19130# 1120# 39710# 960# ∗ 22700# 970#
Mg 12 4890# 400# 44420# 900# −17120# 990# 30510# 400# −44260# 900# 11010# 420#
Al 13 7740 190 39600 890 −15210 270 24730 180 −40180# 910# 11760 180
Si 14 10010 40 33830 40 −13570 40 14490 40 −30460 230 2130 40
P 15 14662.9 2.2 30910 70 −12329 20 4155.8 1.9 −29210 110 −2997.3 1.9
S 16 18403.00 0.10 22932 16 −8322.27 0.11 −5798.9 0.8 −16179 14 −12477.90 0.15
Cl 17 24152.7 0.5 17254.0 1.1 −6997.57 0.19 −17845 20 −11745 5 −18707.6 0.4
Ar 18 29805.9 0.9 11039.4 0.8 −6427.7 1.7 −27650# 200# −404.6 0.8 −29640# 300#
K 19 34070# 200# 4743 20 −6530 50 ∗ 5982 20 −32390# 300#
Ca 20 ∗ 590# 200# −9120# 280# ∗ 15690# 200# ∗

36 Na 11 950# 320# ∗ ∗ 42170# 980# ∗ 23730# 1030#
Mg 12 3530# 550# 46280# 950# −18280# 950# 33910# 520# ∗ 13480# 530#
Al 13 7430 240 41560# 920# −15710 420 26030 220 −41090# 970# 12070 220
Si 14 8670 120 35870 260 −13950 120 18180 120 −35920# 420# 4300 120
P 15 11836 14 31900 110 −11610 90 9271 13 −27410 180 524 13
S 16 16874.92 0.22 25285 14 −9008.08 0.20 −432.53 0.19 −23590 40 −9721.85 0.19
Cl 17 21224.72 0.19 19542 5 −7641.55 0.20 −12096 8 −11953.1 1.9 −14545.8 0.7
Ar 18 27997.0 0.4 14877.69 0.11 −6640.76 0.14 −23790 40 −8674.15 0.10 −27134 20
K 19 32090# 300# 7564 8 −6521 10 −31320# 500# 4298 8 −30100# 200#
Ca 20 35740# 300# 2640 40 −6660 40 ∗ 9320 40 ∗
Sc 21 ∗ −800# 590# −8950# 710# ∗ 17780# 500# ∗

37 Na 11 450# 150# ∗ ∗ 45330# 1010# ∗ 25780# 1080#
Mg 12 3050# 990# ∗ −19170# 1210# 35830# 920# ∗ 15400# 930#
Al 13 6070 370 44210# 1000# −17370 940 28940 330 −45300# 1010# 14360 350
Si 14 8360 170 37310# 440# −13900 170 20320 170 −35290# 530# 5600 170
P 15 10280 40 33440 180 −12890 80 12770 40 −32070 220 3600 40
S 16 14192.64 0.22 27110 40 −8829 16 4051.30 0.28 −21700 120 −5445.82 0.20
Cl 17 18890.63 0.06 21481.7 1.9 −7849.0 1.1 −6961.33 0.11 −18800 13 −9601.31 0.05
Ar 18 24042.9 0.8 16679.24 0.23 −6786.58 0.25 −17786 22 −7572.55 0.27 −21593 8
K 19 29774 20 10364.60 0.10 −6221.7 0.5 −27640# 300# −2567.31 0.12 −26430 40
Ca 20 33910# 200# 4692 22 −6203 22 ∗ 9781 22 −35130# 500#
Sc 21 ∗ 570# 300# −6350# 360# ∗ 12980# 300# ∗



432 G. Audi et al. / Nuclear Physics A 729 (2003) 337–676

A Elt. Z S(n) S(p) Q(4β−) Q(d,α ) Q(p,α ) Q(n,α )

38 Mg 12 2320# 1030# 27570# 1080# 61860# 500# −2250# 1080# 280# 1070# ∗
Al 13 1970 800 20490# 1160# 45850 730 5340# 890# 4760# 830# −17890# 1200#
Si 14 5560 220 21300 360 30650 140 860 250 930 220 −14570# 420#
P 15 3830 110 15470 200 14040 100 8440 160 4470 110 −8980 200
S 16 8036 7 15160 40 −4802 8 4101 15 2861 7 −6850 40
Cl 17 6107.88 0.08 10190.71 0.21 −24860# 300# 11576.78 0.20 3912.31 0.14 706.0 1.9
Ar 18 11838.2 0.4 10242.0 0.3 −43820# 250# 5518.1 0.3 −837.0 0.3 −221.8 0.4
K 19 12071.8 0.5 5142.0 0.5 ∗ 12141.7 0.4 −889.2 0.9 5859.3 0.4
Ca 20 16969 23 4548 5 ∗ 6078 9 −6026 21 6635 5
Sc 21 15850# 420# −940# 300# ∗ 12210# 300# −4670# 360# 11880# 300#
Ti 22 ∗ 1030# 390# ∗ 5910# 560# ∗ 10150# 320#

39 Mg 12 −500# 100# ∗ 66730# 520# −1000# 1090# 480# 1080# ∗
Al 13 2730 1640 20890# 1560# 51200 1470 2860# 1730# 4840# 1560# −20910# 1750#
Si 14 2080 360 21410 800 35170 340 2690 470 1010 400 −13850# 610#
P 15 6190 150 16100 170 20930 100 4420 200 4470 160 −13010 240
S 16 4370 50 15690 110 4110 50 6540 60 1950 50 −5030 130
Cl 17 8073.4 1.7 10228 7 −15632 24 7807.0 1.7 5727.9 1.7 −3903 13
Ar 18 6599 5 10733 5 −34740# 210# 9230 5 1144 5 3068 5
K 19 13077.6 0.4 6381.43 0.29 ∗ 7851.45 0.28 1288.58 0.19 1361.25 0.20
Ca 20 13286 5 5762.7 1.9 ∗ 8236.6 1.9 −4984 8 8603.5 1.9
Sc 21 17300# 300# −602 24 ∗ 9700 30 −2860 50 8905 25
Ti 22 15670# 320# 850# 360# ∗ 9370# 360# −7530# 540# 13590# 210#

40 Mg 12 1400# 1040# ∗ 73100# 920# ∗ −180# 1320# ∗
Al 13 170# 1630# 21560# 870# 56850# 700# 5010# 860# 4910# 1140# −20330# 1190#
Si 14 4530 650 23220 1570 40510 560 130 920 380 650 −18140# 1060#
P 15 3300 170 17320 370 25430 140 6670 200 3340 220 −12410 360
S 16 7780 150 17280 180 11980 140 2600 180 990 150 −10640 220
Cl 17 5830 30 11680 60 −7030 30 10010 30 4200 30 −2920 50
Ar 18 9869 5 12528.7 1.7 −26190 160 5469.01 0.10 1585.69 0.05 −2497.13 0.20
K 19 7799.51 0.07 7582 5 −43870# 500# 11890.15 0.30 2276.51 0.28 3872.73 0.20
Ca 20 15643.2 1.9 8328.23 0.09 ∗ 4665.2 0.4 −5182.02 0.23 1747.79 0.29
Sc 21 14427 24 538 3 ∗ 12247 5 −2497 23 9923.4 2.8
Ti 22 18420# 260# 1970 160 ∗ 6800# 340# −6830# 340# 9960 160
V 23 ∗ −1540# 540# ∗ 11940# 560# ∗ 13140# 590#

41 Al 13 1660# 1060# 21820# 1210# 63010# 800# 2850# 950# 5570# 950# ∗
Si 14 −20 1930 23020# 1970# 46630 1840 2880 2360 2380 1980 −15790# 1910#
P 15 5240 260 18030 600 30280 220 3510 400 3650 260 −15680 760
S 16 4220 180 18200 180 16120 120 4570 160 600 160 −9310 180
Cl 17 7820 80 11730 160 1340 70 6570 80 4420 70 −6900 120
Ar 18 6098.9 0.3 12800 30 −17370# 100# 7443.5 1.8 1594.7 0.3 −560 7
K 19 10095.19 0.08 7808.15 0.19 −35350# 210# 8394 5 4019.5 0.3 −114.57 0.22
Ca 20 8362.80 0.13 8891.52 0.17 ∗ 9380.06 0.16 −1473.0 0.4 5223.2 0.3
Sc 21 16190.5 2.8 1085.09 0.08 ∗ 9342.8 1.9 −1719 5 5804.7 0.4
Ti 22 14920# 190# 2470# 100# ∗ 9180# 100# −5900# 310# 12010# 100#
V 23 18610# 540# −1360# 260# ∗ 9010# 290# −4440# 320# 10380# 360#

42 Al 13 100# 1210# ∗ 68590# 920# 4150# 1280# 4970# 1040# ∗
Si 14 3200# 1910# 24560# 950# 52860# 500# −150# 860# 1900# 1560# −19490# 720#
P 15 1860 500 19910 1900 35960 450 6180 710 3870 560 −14810 1540
S 16 6730 170 19690 250 20870 120 1140 190 60 160 −13960 360
Cl 17 5680 160 13180 190 7210 140 8660 200 3110 150 −6390 180
Ar 18 9427 6 14400 70 −9301 8 3850 30 242 6 −5610 50
K 19 7533.80 0.11 9243.1 0.4 −26850# 200# 10729.15 0.22 3085 5 425.0 1.7
Ca 20 11480.63 0.06 10276.97 0.19 −44540# 300# 5698.94 0.18 123.99 0.17 341 5
Sc 21 11550.16 0.16 4272.45 0.12 ∗ 13435.84 0.18 17.2 1.9 7332.17 0.19
Ti 22 17490# 100# 3768 5 ∗ 6112 6 −6089 25 7799 6
V 23 16040# 280# −240# 220# ∗ 11390# 250# −4810# 280# 11650# 200#
Cr 24 ∗ 1100# 360# ∗ 6370# 590# ∗ 10140# 360#
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A Elt. Z S(2n) S(2p) Q(α ) Q(2β−) Q(εp) Q(β−n)

38 Mg 12 2570# 710# ∗ −20550# 950# 39060# 520# ∗ 16980# 600#
Al 13 5870 760 46480# 1200# −19140# 1160# 30810 740 −46510# 1210# 14560 750
Si 14 7730 180 40070# 520# −15300 270 22790 140 −40610# 910# 6860 140
P 15 10650 100 35120 240 −14250 150 15040 100 −31990 350 4070 100
S 16 12340 7 28960 120 −9329 16 7853 7 −27570 170 −3171 7
Cl 17 16418.87 0.12 24125 13 −7665 5 −997.4 0.5 −18090 40 −6921.76 0.22
Ar 18 20625.6 0.3 18628.4 0.4 −7207.7 0.4 −12655 5 −15107.2 0.4 −17985.7 0.3
K 19 27517 8 13856.8 0.5 −6785.8 0.5 −23860# 300# −4328.1 0.4 −23710 22
Ca 20 31760 40 6406 5 −6107 5 −31160# 250# 1599 5 −32970# 300#
Sc 21 34980# 590# 2090# 300# −5880# 420# ∗ 12570# 300# ∗
Ti 22 ∗ −960# 260# −6480# 390# ∗ 14970# 250# ∗

39 Mg 12 1820# 1040# ∗ ∗ 41640# 610# ∗ 19450# 890#
Al 13 4690 1510 48460# 1760# −20610# 1750# 34270 1480 ∗ 17390 1480
Si 14 7630 380 41900# 970# −16650# 520# 25090 340 −40360# 610# 8610 350
P 15 10020 110 37400 350 −15170 200 16930 100 −36210 740 5920 100
S 16 12410 50 31160 180 −11230 60 10080 50 −26380 150 −1440 50
Cl 17 14181.3 1.7 25380 40 −7367.4 2.5 4006.8 1.7 −22330 100 −3157.0 1.8
Ar 18 18437 5 20924 5 −6821 5 −5968 5 −13670 9 −12513 5
K 19 25149.45 0.21 16623.42 0.20 −7218.39 0.19 −19639 24 −11297.88 0.21 −19819 5
Ca 20 30255 22 10904.7 1.9 −6651.9 2.0 −28770# 210# 151.2 1.9 −30410# 300#
Sc 21 33150# 300# 3946 24 −5420 30 ∗ 7344 24 −31340# 250#
Ti 22 ∗ −80# 210# −5530# 280# ∗ 16270# 210# ∗

40 Mg 12 900# 1030# ∗ ∗ 44770# 1060# ∗ 20770# 1730#
Al 13 2900# 1010# ∗ −21080# 1180# 37400# 710# ∗ 19300# 780#
Si 14 6610 570 44110# 750# −18380# 750# 28330 570 −45390# 760# 10270 570
P 15 9490 170 38740 740 −16310 260 19450 140 −36790 1480 6980 150
S 16 12150 140 33380 200 −12810 190 12170 140 −32080 370 −1140 140
Cl 17 13900 30 27380 110 −9730 30 5980 30 −21970 110 −2390 30
Ar 18 16468.0 0.3 22757 7 −6800.74 0.19 −193.62 0.21 −19170 50 −9304.20 0.19
K 19 20877.1 0.4 18315.05 0.21 −6438.26 0.20 −13012.0 2.8 −11024.0 1.7 −14332.1 1.9
Ca 20 28930 5 14709.7 0.3 −7039.65 0.21 −26000 160 −8893 5 −28750 24
Sc 21 31730# 300# 6300.5 2.9 −5522 8 −30850# 500# 5994.8 2.8 −30090# 210#
Ti 22 34090# 300# 1370 160 −4840 160 ∗ 11140 160 ∗
V 23 ∗ −690# 590# −5990# 710# ∗ 17210# 500# ∗

41 Al 13 1840# 1680# ∗ −22000# 1250# 40980# 830# ∗ 22170# 980#
Si 14 4510 1880 44580# 1910# −18110# 2050# 32580 1850 −43960# 2050# 13600 1850
P 15 8550 240 41250 1490 −17650 400 22030 230 −41860# 730# 9520 260
S 16 12000 130 35530 360 −14860 210 14050 120 −31780 570 470 120
Cl 17 13650 70 29010 120 −10740 80 8250 70 −26490 160 −340 70
Ar 18 15968 5 24480 50 −8596.0 0.4 2070.3 0.4 −17490 140 −7603.6 0.4
K 19 17894.70 0.10 20336.8 1.7 −6222.46 0.20 −6916.68 0.16 −15290 30 −8784.12 0.13
Ca 20 24006.0 1.9 16474 5 −6615.0 0.3 −19440# 100# −7386.83 0.24 −22685.8 2.8
Sc 21 30617 24 9413.32 0.12 −6267.11 0.24 −28440# 210# −2396.16 0.14 −27860 160
Ti 22 33340# 230# 3000# 100# −4960# 100# ∗ 11860# 100# −34100# 510#
V 23 ∗ 620# 210# −5470# 360# ∗ 13030# 210# ∗

42 Al 13 1760# 1140# ∗ ∗ 42740# 1010# ∗ 22040# 2050#
Si 14 3180# 750# 46380# 1030# −18990# 710# 36110# 520# ∗ 15640# 550#
P 15 7100 470 42940# 830# −17540 860 25850 470 −42050# 920# 11890 460
S 16 10950 190 37720 570 −16040 190 16750 120 −38530 1850 1560 140
Cl 17 13500 150 31380 200 −12580 180 10110 140 −26930 260 80 140
Ar 18 15525 6 26130 140 −9986 9 4124 6 −22690 120 −6935 6
K 19 17628.99 0.13 22040 30 −7648.37 0.24 −2900.32 0.24 −15000 70 −7955.11 0.21
Ca 20 19843.43 0.14 18085.12 0.25 −6257.4 0.3 −13426 5 −12768.6 0.4 −17976.00 0.16
Sc 21 27740.6 2.8 13163.98 0.20 −5745.5 0.5 −23950# 200# −3851.14 0.21 −24490# 100#
Ti 22 32410 160 4853 5 −5487 7 −31110# 300# 2727 5 −32990# 210#
V 23 34640# 540# 2220# 200# −5660# 360# ∗ 13180# 200# ∗
Cr 24 ∗ −260# 340# −5540# 390# ∗ 14400# 310# ∗
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A Elt. Z S(n) S(p) Q(4β−) Q(d,α ) Q(p,α ) Q(n,α )

43 Si 14 −190# 860# 24270# 1140# 58710# 700# 1700# 1060# 2270# 990# −17890# 1140#
P 15 3240 1070 19960# 1090# 42360 970 2910 2080 5160 1120 −17880# 1190#
S 16 2360 240 20190 490 26440 200 4020 300 1010 250 −11790 590
Cl 17 7330 210 13780 200 12020 160 5560 200 3560 210 −10410 210
Ar 18 5658 8 14390 140 −2689 9 6010 70 410 30 −3500 140
K 19 9643 9 9460 11 −18570# 230# 7185 9 3311 9 −3390 30
Ca 20 7932.88 0.17 10676.05 0.28 −36280# 220# 7861.24 0.25 −9.38 0.25 2277.7 0.3
Sc 21 12138.0 1.9 4929.8 1.9 ∗ 9660.6 1.9 3522.4 1.9 2993.7 1.9
Ti 22 12271 9 4489 7 ∗ 10032 7 −3934 7 11172 7
V 23 17930# 300# 190# 230# ∗ 8390# 250# −4310# 280# 8150# 230#
Cr 24 16190# 370# 1250# 290# ∗ 8780# 300# −7600# 550# 12360# 270#

44 Si 14 1920# 1060# ∗ 65520# 800# −120# 1210# 2000# 1130# ∗
P 15 1740# 1190# 21890# 990# 47910# 700# 4380# 860# 3400# 1970# −17960# 1060#
S 16 5220 440 22170 1050 32350 390 660 600 1020 450 −17030 1890
Cl 17 4130 190 15550 230 17590 110 8160 160 3650 160 −9310 240
Ar 18 8735 6 15790 160 4875.4 1.7 2950 140 −500 70 −8010 120
K 19 7290 40 11090 40 −11690 130 9320 40 2120 40 −2860 80
Ca 20 11131.16 0.23 12164 9 −28010# 50# 4263.9 0.4 −1045.4 0.3 −2754.6 0.5
Sc 21 9699.5 2.6 6696.4 1.7 −44220# 500# 11441.8 1.7 2185.7 1.8 3389.4 1.8
Ti 22 16299 7 8649.5 2.0 ∗ 5283.6 0.7 −4042.0 0.7 3235.7 0.7
V 23 14160# 260# 2080 120 ∗ 11720 120 −3550# 160# 10170 120
Cr 24 19400# 230# 2730# 240# ∗ 5420# 200# −8390# 210# 7890# 110#
Mn 25 ∗ −1240# 550# ∗ 11120# 590# ∗ 12250# 540#

45 P 15 2270# 1060# 22230# 1130# 54510# 800# 1920# 1060# 4330# 950# −20130# 1210#
S 16 2210 1790 22640# 1880# 37560 1740 1690 1990 670 1800 −16040# 1810#
Cl 17 6200 160 16540 410 22710 120 4310 240 4180 180 −13660 460
Ar 18 5168.9 1.7 16830 110 9235.1 1.1 5110 160 10 140 −6450 120
K 19 8870 40 11224 10 −4729 20 6112 12 2679 12 −6050 140
Ca 20 7414.79 0.17 12290 40 −21850 500 6492 9 −926.3 0.4 −743 6
Sc 21 11323.0 1.9 6888.3 0.8 −35950# 300# 8051.7 0.8 2343.3 0.8 −399.8 0.8
Ti 22 9528.6 1.2 8478.6 2.0 −52590# 220# 7893.0 2.1 −2020.4 1.0 5187.7 1.0
V 23 15830 120 1620 17 ∗ 8152 18 −1894 18 5888 17
Cr 24 13580# 510# 2140 520 ∗ 9770# 550# −5930# 540# 11800 500
Mn 25 19590# 590# −1060# 300# ∗ 7730# 370# −6240# 420# 8700# 360#
Fe 26 ∗ 110# 550# ∗ ∗ ∗ 13240# 370#

46 P 15 470# 1210# ∗ 60920# 900# 3370# 1210# 3670# 1140# ∗
S 16 4120# 1880# 24490# 1060# 43830# 700# −690# 990# −200# 1190# −20350# 990#
Cl 17 4420 730 18740 1880 27050 720 5120 820 2120 750 −14830 1210
Ar 18 8020 40 18650 130 14400 40 1220 120 −690 160 −12110 210
K 19 6881 18 12937 16 1655 16 7966 16 1456 16 −5600 160
Ca 20 10394.4 2.3 13816 10 −13661 20 3390 40 −1678 9 −5479 6
Sc 21 8760.64 0.10 8234.1 0.8 −29390# 110# 10422.2 0.8 1515.6 0.8 483 9
Ti 22 13189.0 0.8 10344.6 0.6 −44880# 350# 4403.5 1.9 −3071.4 2.0 −68.4 0.8
V 23 13265 17 5356.2 1.0 ∗ 11186.3 1.2 −2888 7 4761.3 2.1
Cr 24 18580 500 4883 26 ∗ 5350 120 −6590# 230# 5494 21
Mn 25 15330# 320# 690# 520# ∗ 11800# 120# −5370# 250# 11300# 260#
Fe 26 20900# 420# 1420# 460# ∗ 5070# 620# ∗ 8530# 420#

47 S 16 770# 1060# 24790# 1210# 50340# 800# 810# 1130# 770# 1060# −19200# 1130#
Cl 17 3880# 930# 18500# 920# 33820# 600# 3450# 1840# 3460# 720# −16970# 920#
Ar 18 4260 110 18490 720 19020 100 3170 160 −810 150 −11150 410
K 19 8349 16 13270 40 6306 8 4785 8 1841 8 −9820 110
Ca 20 7276.36 0.27 14211 16 −7782 14 4979 10 −1670 40 −4020.7 2.8
Sc 21 10646.3 2.0 8486.0 1.2 −22070# 160# 7190.6 2.0 2000.4 2.0 −2880 40
Ti 22 8880.29 0.29 10464.2 0.7 −38310# 260# 6846.2 0.7 −2252.2 1.9 2182.5 0.8
V 23 13000.4 0.6 5167.60 0.07 −52710# 500# 7714.5 0.8 410.5 1.1 1460.4 1.9
Cr 24 13156 24 4774 14 ∗ 8032 22 −5580 120 8636 14
Mn 25 17960# 190# 80# 160# ∗ 7410# 530# −3940# 170# 7500# 200#
Fe 26 15450# 440# 1540# 280# ∗ 9200# 400# −8160# 570# 12480# 270#
Co 27 ∗ −2660# 620# ∗ 7830# 550# ∗ 9950# 710#
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A Elt. Z S(2n) S(2p) Q(α ) Q(2β−) Q(εp) Q(β−n)

43 Si 14 3010# 1970# ∗ −19300# 870# 38660# 730# ∗ 17690# 830#
P 15 5100 990 44520# 1260# −18060 1760 29930 980 −45200# 1330# 15370 980
S 16 9090 230 40110 1860 −16320 390 20040 200 −37690# 540# 4880 250
Cl 17 13000 170 33470 270 −13720 190 12430 160 −32400 470 2180 160
Ar 18 15085 5 27570 120 −11270 50 6399 5 −21620 120 −5060 5
K 19 17177 9 23860 70 −9218 9 −405 9 −18970 140 −6117 9
Ca 20 19413.51 0.18 19919.1 0.4 −7592 5 −9088 7 −11275 6 −14358.72 0.21
Sc 21 23688.2 1.9 15206.8 1.9 −4805.8 1.9 −18160# 230# −8455.3 1.9 −19138 6
Ti 22 29760# 100# 8761 7 −4472 7 −27190# 220# 1937 7 −29220# 200#
V 23 33960# 310# 3960# 230# −6280# 230# ∗ 6810# 230# −32090# 380#
Cr 24 ∗ 1010# 240# −6060# 300# ∗ 15700# 220# ∗

44 Si 14 1730# 950# ∗ −19820# 1210# 41960# 890# ∗ 19010# 1260#
P 15 4980# 830# 46160# 1140# −19620# 990# 32330# 710# ∗ 15990# 730#
S 16 7580 410 42130# 640# −17010 680 23560 390 −43100# 800# 6980 420
Cl 17 11460 180 35750 460 −14550 180 15580 110 −33290 970 3710 110
Ar 18 14393 6 29570 120 −12230 140 8795.4 1.6 −28000 200 −4151 9
K 19 16930 40 25470 150 −10680 50 2010 40 −18930 160 −5470 40
Ca 20 19064.04 0.29 21624 6 −8853.5 0.4 −3920.0 0.8 −16748 5 −13351.9 1.9
Sc 21 21837.5 1.8 17372.5 1.8 −6705.8 1.8 −13700 120 −8512 9 −16566 7
Ti 22 28570 5 13579.3 0.7 −5127.1 0.7 −24090# 50# −6428.8 0.7 −27600# 230#
V 23 32090# 230# 6570 120 −6020 120 −30520# 520# 4780 120 −30060# 250#
Cr 24 35590# 300# 2920# 50# −7040# 170# ∗ 8570# 50# ∗
Mn 25 ∗ 10# 540# −6360# 710# ∗ 17140# 550# ∗

45 P 15 4010# 1260# ∗ −20230# 1130# 36270# 810# ∗ 18950# 890#
S 16 7430 1750 44530# 1880# −19240 2540 26520 1740 −43390# 1920# 8910 1750
Cl 17 10340 200 38710 980 −15510 250 18250 120 −37750# 710# 6240 120
Ar 18 13903 5 32380 200 −13180 120 11041.4 0.6 −27940 390 −2030 40
K 19 16158 14 27020 160 −11730 70 4460 10 −23670 110 −3211 10
Ca 20 18545.95 0.29 23380 5 −10169.4 0.5 −1806.2 1.0 −15427.9 1.6 −11067.2 1.8
Sc 21 21022.5 2.0 19052 9 −7933.6 0.8 −9188 17 −12550 40 −11590.7 1.1
Ti 22 25827 7 15175.0 1.0 −6292.9 1.0 −20040 500 −4826.2 1.0 −22960 120
V 23 30000# 230# 10270 17 −5662 17 −26770# 300# −1353 17 −26490# 50#
Cr 24 32980# 550# 4220 500 −5690# 510# −32550# 550# 11290 500 −33440# 710#
Mn 25 ∗ 1670# 380# −7330# 360# ∗ 11710# 320# ∗
Fe 26 ∗ −1130 40 ∗ ∗ 19750# 230# ∗

46 P 15 2740# 1140# ∗ −20600# 1280# 40210# 1150# ∗ 20690# 1960#
S 16 6330# 800# 46720# 1060# −20160# 860# 30420# 700# ∗ 10990# 710#
Cl 17 10620 730 41390# 1000# −18070 850 20710 720 −39900# 1080# 6990 720
Ar 18 13190 40 35180 400 −14470 130 13410 40 −33760 1740 −1180 40
K 19 15750 40 29770 110 −12930 140 6339 16 −24340 120 −2678 16
Ca 20 17809.2 2.3 25040.0 2.8 −11137 6 988.3 2.2 −20653.5 2.3 −10138.6 2.2
Sc 21 20083.7 1.9 20530 40 −9160.5 0.8 −4684.1 0.9 −12438 10 −10822.7 0.5
Ti 22 22717.6 1.1 17232.9 0.8 −8001.3 0.8 −14650 20 −10600.4 0.9 −20315 17
V 23 29100 120 13834.9 2.0 −7376.7 1.0 −24700# 110# −3294.2 0.9 −26180 500
Cr 24 32160# 50# 6503 20 −6777 21 −30230# 360# 2243 20 −32430# 300#
Mn 25 34910# 520# 2830# 170# −6630# 230# ∗ 12220# 110# −34020# 250#
Fe 26 ∗ 360# 360# −7660# 460# ∗ 12430# 620# ∗

47 S 16 4890# 1920# ∗ −21120# 1060# 33910# 810# ∗ 14640# 1080#
Cl 17 8300# 610# 43000# 1000# −18710# 1140# 25180# 600# −43310# 1080# 11130# 600#
Ar 18 12280 100 37230 1750 −16370 230 16430 100 −33900# 710# 1440 100
K 19 15231 13 31910 120 −13950 160 8636 8 −28280 720 −633 8
Ca 20 17670.8 2.3 27147.5 2.3 −12755 6 2592.3 2.1 −19910 40 −8654.3 2.2
Sc 21 19407.0 2.0 22302 10 −10164 9 −2330.1 1.9 −16203 16 −8280.0 1.9
Ti 22 22069.3 0.8 18698.4 0.9 −8948.7 0.8 −10374 14 −9086.3 2.1 −15930.7 0.7
V 23 26265 17 15512.2 0.6 −8239.0 2.0 −19740# 160# −7533.9 0.6 −20600 20
Cr 24 31740 500 10131 14 −7662 16 −27940# 260# 2276 14 −30260# 110#
Mn 25 33290# 340# 4960# 160# −6660# 280# −32970# 530# 7520# 160# −31090# 390#
Fe 26 36350# 340# 2240# 570# −6920# 340# ∗ 15560# 260# ∗
Co 27 ∗ −1240# 590# ∗ ∗ 15780# 520# ∗
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48 S 16 2870# 1210# ∗ 57410# 900# −1590# 1280# 160# 1210# ∗
Cl 17 2260# 920# 20000# 1060# 39790# 700# 5310# 990# 3410# 1880# −16960# 1060#
Ar 18 5880# 310# 20490# 670# 24770# 300# 1700# 780# −490# 320# −14820# 1770#
K 19 4499 25 13510 100 12351 24 8310 50 2511 24 −8110 130
Ca 20 9945 4 15807 7 −1395 8 1915 15 −2742 11 −8797 4
Sc 21 8235 6 9445 6 −15170 110 9350 6 1180 5 −2242 11
Ti 22 11626.65 0.04 11444.6 1.9 −30330# 70# 3980.2 0.7 −2555.9 0.7 −2029.4 0.9
V 23 10544.7 2.4 6832.0 2.4 −46120# 400# 10358.8 2.4 −605.6 2.6 2238.8 2.5
Cr 24 16332 16 8106 7 −61220# 500# 4965 7 −6075 19 1833 7
Mn 25 15130# 190# 2050 110 ∗ 10860 110 −5490 520 8200 110
Fe 26 19610# 270# 3190# 170# ∗ 4920# 130# −8180# 310# 6450# 510#
Co 27 17140# 640# −970# 480# ∗ 11600# 540# −7080# 460# 12400# 500#
Ni 28 ∗ −410# 710# ∗ ∗ ∗ 10460# 550#

49 S 16 −730# 300# ∗ 63290# 950# ∗ 1360# 1310# ∗
Cl 17 3070# 1060# 20190# 1210# 46850# 800# 3010# 1130# 4460# 1060# −19560# 1210#
Ar 18 2500# 590# 20730# 860# 30410# 500# 3080# 780# 1430# 880# −13200# 860#
K 19 6270 70 13890# 310# 17640 70 6300 120 4260 80 −9960 720
Ca 20 5146.45 0.18 16454 24 4041 5 5118 7 −1007 15 −5920 40
Sc 21 10128 6 9627.2 2.9 −8937 24 6499 4 1447 4 −5488 15
Ti 22 8142.39 0.03 11352 5 −23980# 150# 6484.1 1.9 −1937.6 0.7 222.7 2.1
V 23 11552.9 2.6 6758.2 0.8 −38380# 260# 7686.3 0.8 1030.5 0.9 −553.4 1.1
Cr 24 10583 8 8144 3 −54330# 400# 7382.4 2.4 −3393.4 2.5 4439.3 2.4
Mn 25 16360 110 2085 25 ∗ 7654 28 −3280 30 5104 24
Fe 26 14490# 170# 2550# 190# ∗ 8390# 220# −7350# 190# 10540# 150#
Co 27 19290# 480# −1300# 270# ∗ 7760# 370# −5470# 440# 8440# 280#
Ni 28 17470# 640# −70# 570# ∗ 9010# 640# ∗ 13890# 540#

50 Cl 17 1070# 1210# 21990# 1310# 51840# 900# 4810# 1280# 4170# 1210# ∗
Ar 18 4430# 860# 22090# 1060# 36920# 700# 910# 990# 880# 920# −16860# 1060#
K 19 3100 290 14500# 580# 23870 280 9080# 410# 5420 300 −9190# 660#
Ca 20 6353 8 16540 70 10689 9 3264 25 989 11 −8020 100
Sc 21 6056 15 10537 15 −1910 16 10388 15 2667 16 −3194 16
Ti 22 10939.19 0.04 12163 4 −16950 60 3780 5 −2230.5 1.9 −3440.1 2.1
V 23 9335.9 1.3 7951.7 1.0 −32030# 170# 9977.0 1.0 574.9 1.0 757.0 2.1
Cr 24 13000.3 2.2 9591.5 1.3 −46470# 260# 4926.7 2.6 −3393.4 1.0 319.3 1.0
Mn 25 13083 24 4585.3 2.2 ∗ 10903 7 −3204 14 5021.6 1.1
Fe 26 17970# 160# 4150 60 ∗ 5560 130 −7350# 170# 5730 60
Co 27 15690# 310# −100# 220# ∗ 11680# 180# −5710# 310# 10710# 230#
Ni 28 20860# 480# 1500# 370# ∗ 5280# 480# −9630# 570# 8480# 370#

51 Cl 17 1880# 1350# ∗ 56720# 1000# 2210# 1380# 5160# 1350# ∗
Ar 18 1370# 990# 22390# 1140# 41930# 700# 2620# 1060# 1770# 990# −15350# 1140#
K 19 4720# 580# 14790# 860# 30200# 500# 6850# 710# 6580# 590# −11650# 860#
Ca 20 4360 90 17800 290 15590 90 5170 120 1120 100 −6500# 310#
Sc 21 6753 25 10936 22 5023 20 8782 20 5860 20 −5450 30
Ti 22 6372.5 0.5 12480 16 −9506 15 7535 4 −368 5 133 4
V 23 11051.15 0.08 8063.7 1.0 −24930# 150# 7068.2 1.0 1150.4 1.0 −2059 5
Cr 24 9260.62 0.20 9516.22 0.25 −40010# 260# 7218.9 1.3 −2109.4 2.6 2685.3 1.0
Mn 25 13685.8 0.4 5270.81 0.30 ∗ 7799.9 2.2 −558 7 1880.4 2.6
Fe 26 13820 60 4884 15 ∗ 8104 28 −6030 110 8243 17
Co 27 18150# 220# 90# 160# ∗ 8020# 210# −4250# 170# 7700# 190#
Ni 28 15720# 370# 1530# 310# ∗ 8850# 370# −8210# 480# 12370# 270#
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48 S 16 3640# 1140# ∗ −22070# 1210# 36920# 950# ∗ 15650# 1080#
Cl 17 6140# 1000# 44790# 1140# −19230# 990# 27420# 700# ∗ 13130# 710#
Ar 18 10140# 300# 38990# 760# −17030# 490# 20500# 300# −39010# 860# 3910# 300#
K 19 12848 28 31990 720 −14320 110 12372 24 −28900# 600# 2145 24
Ca 20 17222 4 29070 40 −13966 4 4274 4 −25600 100 −7953 4
Sc 21 18882 5 23656 16 −11110 40 −21 6 −16089 9 −7635 5
Ti 22 20506.94 0.29 19930.6 2.1 −9444.2 0.8 −5669 7 −13436.6 2.1 −14557.0 0.3
V 23 23545.0 2.5 17296.2 2.5 −9084 3 −15150 110 −7432 3 −17988 14
Cr 24 29488 21 13274 7 −7696 7 −24660# 70# −5176 7 −28630# 160#
Mn 25 33100# 160# 6830 110 −7630 160 −30960# 420# 5390 110 −30770# 280#
Fe 26 35060# 360# 3270# 70# −7120# 90# −36560# 510# 9110# 70# −36940# 510#
Co 27 ∗ 570# 420# −7190# 640# ∗ 16610# 430# ∗
Ni 28 ∗ −3070# 620# ∗ ∗ 17730# 570# ∗

49 S 16 2140# 1240# ∗ ∗ 40150# 1080# ∗ 18630# 1180#
Cl 17 5330# 1000# ∗ −20030# 1130# 30620# 800# ∗ 15940# 860#
Ar 18 8380# 510# 40730# 950# −17320# 1810# 23140# 500# −38630# 1030# 5910# 500#
K 19 10770 70 34380# 600# −14380 140 16230 70 −32900# 700# 5820 70
Ca 20 15092 4 29960 100 −13944 4 7270 4 −24860# 300# −4864 5
Sc 21 18363 4 25434 7 −12369 11 1405 4 −21717 24 −6136 4
Ti 22 19769.04 0.05 20796.6 2.1 −10171.8 0.9 −3228.3 2.4 −11634 4 −12154.7 2.4
V 23 22097.5 0.9 18202.8 2.0 −9314.1 1.1 −10341 24 −10750 5 −13209 7
Cr 24 26915 14 14976.0 2.4 −8749.7 2.5 −20750# 150# −4131.7 2.4 −24080 110
Mn 25 31500# 160# 10191 24 −8161 29 −28040# 260# −429 24 −27530# 70#
Fe 26 34100# 300# 4600# 150# −8040# 530# −33580# 430# 10950# 150# −34290# 430#
Co 27 36420# 570# 1890# 310# −6890# 400# ∗ 12460# 280# −36040# 570#
Ni 28 ∗ −1040# 480# −7010# 460# ∗ 19870# 410# ∗

50 Cl 17 4140# 1140# ∗ −20630# 1280# 32660# 950# ∗ 17380# 1030#
Ar 18 6930# 760# 42280# 1140# −17630# 990# 25070# 700# −43790# 1180# 7750# 700#
K 19 9370 280 35230# 750# −13070 770 19180 280 −32940# 850# 7870 280
Ca 20 11499 8 30430# 300# −12280 40 11856 9 −28710# 500# −1090 9
Sc 21 16183 16 26991 28 −11543 21 4685 16 −21510 70 −4049 16
Ti 22 19081.58 0.05 21790 4 −10716.5 2.1 −1167.2 1.0 −17426 4 −11541.0 0.8
V 23 20888.8 2.6 19303 5 −9889.4 1.1 −6594.7 0.4 −9958 4 −11962.4 2.2
Cr 24 23583 7 16349.7 1.0 −8561.0 1.0 −15780 60 −8989.7 1.0 −20715 24
Mn 25 29450 110 12729.4 2.6 −7978.7 1.2 −25430# 170# −1958.8 1.3 −26120# 150#
Fe 26 32460# 90# 6230 60 −7430 60 −30680# 270# 3570 60 −32970# 270#
Co 27 34980# 430# 2450# 200# −7250# 200# ∗ 13130# 170# −34270# 430#
Ni 28 38330# 570# 210# 270# −6970# 440# ∗ 13500# 300# ∗

51 Cl 17 2940# 1280# ∗ ∗ 35500# 1120# ∗ 19930# 1220#
Ar 18 5790# 860# 44380# 1180# −18220# 1060# 28070# 710# ∗ 9480# 750#
K 19 7830# 510# 36880# 950# −13910# 780# 21220# 500# −36590# 1030# 9500# 500#
Ca 20 10720 90 32300# 510# −12380 140 13860 90 −28650# 710# 600 90
Sc 21 12808 20 27480 70 −9947 21 8983 20 −25160 280 137 20
Ti 22 17311.7 0.5 23017 4 −9812.6 2.2 1721.0 1.1 −17446 9 −8577.6 1.1
V 23 20387.1 1.3 20227 4 −10294.2 2.1 −3960.0 0.4 −14953 16 −10013.2 0.3
Cr 24 22261.0 2.2 17467.9 1.0 −8941.3 1.0 −11226 15 −7311.1 1.0 −16893.3 0.3
Mn 25 26768 24 14862.3 1.3 −8664.2 1.0 −20970# 150# −6308.8 0.4 −21840 60
Fe 26 31780# 150# 9470 15 −8089 21 −28780# 260# 2748 15 −31100# 170#
Co 27 33840# 300# 4240# 150# −7440# 220# ∗ 8060# 150# −31550# 300#
Ni 28 36580# 480# 1440# 300# −7240# 370# ∗ 15750# 270# ∗
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52 Ar 18 3270# 1140# 23790# 1350# 46470# 900# 410# 1280# 1570# 1210# −19350# 1310#
K 19 2270# 860# 15690# 990# 35240# 700# 9020# 990# 6810# 860# −10850# 1060#
Ca 20 4720 700 17800# 860# 22910 700 3550 750 2670 700 −8720# 860#
Sc 21 5210 190 11780 210 10350 190 9930 190 5800 190 −4390 210
Ti 22 7808 7 13536 22 −1133 10 5783 17 1952 8 −2529 8
V 23 7311.24 0.13 9002.4 1.1 −17530# 70# 10696.2 1.0 1981.5 1.0 757 4
Cr 24 12039.4 1.0 10504.5 1.0 −32760# 80# 4515.4 1.0 −2595.9 1.3 −1211.7 1.0
Mn 25 10535.4 2.0 6545.6 2.1 −48080# 260# 10264.9 2.0 −511 3 2897.9 2.2
Fe 26 16181 16 7379 7 ∗ 5006 7 −5852 25 2645 7
Co 27 14710# 160# 980# 70# ∗ 11270# 90# −4470# 160# 9350# 70#
Ni 28 19290# 270# 2670# 170# ∗ 5250# 190# −8210# 270# 7580# 170#
Cu 29 ∗ −1520# 370# ∗ 11880# 370# −6760# 480# 12600# 370#

53 Ar 18 470# 1350# ∗ 51430# 1000# 1820# 1410# 2160# 1350# ∗
K 19 3870# 990# 16290# 1140# 39850# 700# 6510# 990# 7370# 990# −13650# 1140#
Ca 20 3460# 860# 18990# 860# 27390# 500# 4810# 710# 2320# 580# −7750# 860#
Sc 21 5340# 360# 12400# 760# 17070# 300# 8950# 310# 6810# 300# −6630# 410#
Ti 22 5440 100 13760 220 4120 100 7100 100 2570 100 −1610 100
V 23 8479 3 9673 8 −9204 18 8590 3 4442 3 −1666 16
Cr 24 7939.12 0.14 11132.4 1.0 −25920# 160# 7627.4 1.0 −1199.1 1.0 1788.3 1.0
Mn 25 12053.8 1.9 6559.9 0.3 −41230# 260# 7471.7 1.0 435.7 1.0 180.1 1.0
Fe 26 10685 7 7528.9 2.5 ∗ 8006.8 1.9 −3454.5 1.9 4960.6 1.9
Co 27 16800# 70# 1602 19 ∗ 8288 23 −3310 60 5628 18
Ni 28 14790# 180# 2740# 170# ∗ 8620# 220# −7310# 230# 10750# 170#
Cu 29 18910# 370# −1910# 270# ∗ 8690# 370# −4810# 370# 9380# 310#

54 K 19 1480# 1140# 17290# 1350# 44490# 900# 8310# 1280# 7260# 1140# −13250# 1350#
Ca 20 4070# 860# 19180# 990# 33040# 700# 3020# 990# 2970# 860# −10450# 990#
Sc 21 4670# 480# 13610# 630# 21340 370 9000 790 6510 380 −6570# 630#
Ti 22 6840 160 15260# 320# 10660 120 5470 230 2490 130 −4080 160
V 23 6113 15 10350 100 −1881 15 10285 17 4701 15 −1026 25
Cr 24 9719.12 0.12 12373 3 −17720 50 5219.6 1.0 132.9 1.0 −1558.3 1.1
Mn 25 8938.8 1.1 7559.6 1.0 −33860# 210# 10572.4 1.0 757.5 1.4 2292.4 1.4
Fe 26 13378.4 1.6 8853.5 0.5 −49690# 400# 5163.8 1.8 −3147.1 0.9 842.8 0.9
Co 27 13436 18 4353.2 1.6 ∗ 11033 7 −2923 15 5878.2 0.9
Ni 28 17910# 170# 3850 50 ∗ 5420# 80# −7070# 160# 6660 50
Cu 29 16310# 340# −390# 270# ∗ 11670# 230# −5390# 340# 11230# 260#
Zn 30 ∗ 400# 480# ∗ 6770# 480# ∗ 10520# 480#

55 K 19 2940# 1350# ∗ 48880# 1000# 5840# 1410# 7590# 1350# ∗
Ca 20 2300# 990# 20000# 1140# 36990# 700# 4590# 990# 2950# 990# −9470# 1140#
Sc 21 3430 820 12980# 1020# 28130 740 9030# 890# 7790 1010 −7740# 1020#
Ti 22 4150 200 14740 400 15810 150 6660# 340# 3550 250 −3510 710
V 23 7330 100 10850 160 4880 100 8390 140 5180 100 −3150 220
Cr 24 6246.26 0.19 12506 15 −9772 11 7452 3 1197.9 1.0 4 7
Mn 25 10226.5 1.1 8067.0 0.4 −26090# 300# 8285.0 0.4 2570.4 0.4 −622.9 0.9
Fe 26 9298.23 0.20 9213.0 1.1 −42560# 250# 7919.3 0.5 −1909.9 1.8 3584.0 0.4
Co 27 14089.3 0.4 5064.1 0.3 ∗ 7628.6 1.7 −832 7 2324.3 1.9
Ni 28 14200 50 4615 11 ∗ 8020 21 −6560# 70# 8642 13
Cu 29 18000# 370# −300# 300# ∗ 8460# 340# −4110# 310# 7940# 310#
Zn 30 16430# 470# 520# 330# ∗ 9250# 360# −7430# 360# 13380# 270#

56 Ca 20 3400# 1140# 20460# 1350# 41840# 900# 2670# 1280# 3420# 1140# −12400# 1350#
Sc 21 3760# 1020# 14440# 990# 31640# 700# 9330# 990# 7490# 860# −7630# 990#
Ti 22 5340 250 16650 760 21670 200 5990 420 3550# 360# −5390# 540#
V 23 5000 230 11700 250 9960 200 10230 240 5610 230 −2810# 360#
Cr 24 8245.1 2.0 13420 100 −1378 11 5321 15 1432 4 −2810 100
Mn 25 7270.45 0.13 9091.2 0.4 −18310# 140# 10733.6 0.4 3239.1 0.4 586 3
Fe 26 11197.30 0.25 10183.74 0.17 −34880# 260# 5660.8 1.1 −1053.4 0.5 325.8 0.4
Co 27 10083.1 2.0 5849.0 2.0 −51300# 260# 10923.9 2.0 −230.0 2.6 4295.0 2.1
Ni 28 16639 16 7165 11 ∗ 4817 11 −6395 21 2688 11
Cu 29 15050# 330# 560# 140# ∗ 11320# 150# −4370# 210# 9690# 140#
Zn 30 18880# 360# 1390# 400# ∗ 6680# 340# −7400# 370# 9290# 310#
Ga 31 ∗ −2890# 360# ∗ 12540# 480# ∗ 14370# 370#
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A Elt. Z S(2n) S(2p) Q(α ) Q(2β−) Q(εp) Q(β−n)

52 Ar 18 4640# 1140# ∗ −18620# 1280# 29510# 1140# ∗ 10930# 1030#
K 19 6990# 750# 38080# 1140# −13920# 990# 24160# 730# −36990# 1220# 11590# 710#
Ca 20 9080 700 32580# 990# −11220# 760# 16960 700 −32000# 990# 2640 700
Sc 21 11960 190 29580 340 −10660 190 11080 190 −25640# 540# 1300 190
Ti 22 14181 7 24472 12 −7676 8 5952 7 −20890 90 −5335 7
V 23 18362.39 0.15 21482 16 −9370 5 −735.9 2.1 −15512 20 −8063.82 0.27
Cr 24 21300.1 1.0 18568.2 1.0 −9354.1 1.0 −7085 7 −12978.1 1.1 −15246.9 1.0
Mn 25 24221.3 2.1 16061.8 2.1 −8655 3 −16790# 70# −5793.0 2.1 −18554 15
Fe 26 30000 60 12650 7 −7937 10 −25680# 80# −4172 7 −29130# 150#
Co 27 32860# 180# 5870# 70# −7020# 130# −31290# 270# 7040# 70# −30550# 270#
Ni 28 35010# 270# 2760# 100# −6920# 110# ∗ 10280# 90# ∗
Cu 29 ∗ 10# 310# −6690# 480# ∗ 17360# 300# ∗

53 Ar 18 3740# 1220# ∗ −19820# 1380# 32500# 1120# ∗ 12730# 1220#
K 19 6140# 860# 40070# 1220# −14720# 1060# 25630# 760# ∗ 12440# 990#
Ca 20 8180# 510# 34680# 860# −12180# 710# 18930# 510# −32190# 1030# 4390# 540#
Sc 21 10550# 300# 30200# 590# −9730# 310# 14230# 300# −28710# 760# 3770# 300#
Ti 22 13240 100 25540 140 −7960 100 8460 100 −21610 710 −3460 100
V 23 15790 3 23209 21 −7721 5 2839 3 −18780 190 −4503 3
Cr 24 19978.6 1.0 20134.8 1.1 −9150.9 1.0 −4339.4 1.7 −13109 7 −12650.6 1.9
Mn 25 22589.2 1.0 17064.5 1.0 −9155.9 1.3 −12043 18 −10535.6 1.0 −14428 7
Fe 26 26866 15 14074.5 1.9 −8039.8 2.9 −21580# 160# −2817.4 1.7 −25100# 70#
Co 27 31510# 150# 8981 18 −7450 30 −29190# 260# 772 18 −28060# 90#
Ni 28 34070# 310# 3730# 160# −7210# 220# ∗ 11670# 160# −34820# 310#
Cu 29 ∗ 760# 300# −6310# 370# ∗ 13170# 270# ∗

54 K 19 5350# 1140# ∗ −15130# 1280# 28820# 980# ∗ 14420# 1030#
Ca 20 7530# 990# 35470# 1140# −11810# 990# 21700# 710# −35780# 1220# 5660# 760#
Sc 21 10000 420 32600# 790# −11290 460 15670 370 −29510# 790# 4540 380
Ti 22 12270 120 27660 710 −8450 130 11340 120 −24990# 520# −1820 120
V 23 14592 15 24110 190 −7779 22 5664 15 −19560# 300# −2678 15
Cr 24 17658.25 0.19 22046 7 −7930.8 1.0 −680.1 0.4 −17390 100 −10316.0 0.4
Mn 25 20992.6 2.1 18692.0 1.4 −8758.7 1.4 −7545.8 1.1 −10996 3 −12681.4 2.0
Fe 26 24063 7 15413.5 0.5 −8417.9 0.9 −17040 50 −8256.7 0.5 −21679 18
Co 27 30240# 70# 11882.0 1.8 −7807.6 0.9 −26320# 210# −610.6 0.6 −26710# 160#
Ni 28 32700# 100# 5460 50 −7160 80 −32640# 400# 4450 50 −33820# 270#
Cu 29 35210# 340# 2360# 220# −6920# 270# ∗ 13660# 220# ∗
Zn 30 ∗ −1510# 410# −5200# 480# ∗ 15510# 430# ∗

55 K 19 4420# 1220# ∗ −16190# 1410# 29310# 1240# ∗ 15550# 1220#
Ca 20 6360# 860# 37300# 1220# −12750# 990# 23550# 720# ∗ 8030# 790#
Sc 21 8100# 790# 32160# 1020# −10000# 890# 19570 740 −31470# 1170# 7940 750
Ti 22 10980 180 28350# 530# −8230 180 13440 150 −25070# 720# 150 150
V 23 13450 100 26110# 310# −8360 100 8560 100 −22220 380 −290 100
Cr 24 15965.38 0.22 22860 100 −7804.6 1.1 2371.9 0.4 −16800 120 −7623.4 1.0
Mn 25 19165.3 0.5 20440 3 −7934.1 0.9 −3683.0 0.4 −15109 15 −9529.44 0.26
Fe 26 22676.7 1.6 16772.6 0.4 −8455.5 0.9 −12144 11 −7835.8 0.4 −17541.14 0.28
Co 27 27525 18 13917.6 0.6 −8211.1 0.9 −22400# 300# −5761.2 1.1 −22890 50
Ni 28 32110# 160# 8968 11 −7538 19 −30410# 250# 3628 11 −31710# 220#
Cu 29 34310# 400# 3560# 300# −6780# 330# ∗ 9100# 300# −33130# 500#
Zn 30 ∗ 130# 300# −5910# 360# ∗ 17000# 260# ∗

56 Ca 20 5690# 1140# ∗ −12870# 1280# 25500# 930# ∗ 8070# 1170#
Sc 21 7200# 790# 34450# 1140# −11500# 990# 20810# 730# −32290# 1220# 8330# 720#
Ti 22 9490 230 29620# 730# −8850 730 16340 200 −28110# 730# 2140 220
V 23 12330 200 26440 420 −8150 280 10830 200 −23790 760 960 200
Cr 24 14491.3 2.0 24260 120 −8241 7 5324.1 2.0 −20900 150 −5642.0 2.0
Mn 25 17497.0 1.1 21597 15 −7893.3 1.0 −870.4 2.0 −15050 100 −7501.66 0.23
Fe 26 20495.5 0.3 18250.7 0.4 −7613.3 0.4 −6702 11 −12786.8 0.4 −14649.1 0.4
Co 27 24172.4 2.0 15061.9 2.3 −7758.8 2.7 −17440# 140# −5617.7 2.0 −18775 11
Ni 28 30840 50 12229 11 −7997 13 −28180# 260# −3713 11 −30350# 300#
Cu 29 33050# 260# 5170# 140# −7110# 150# −33860# 300# 8140# 140# −31750# 290#
Zn 30 35300# 480# 1100# 270# −5500# 270# ∗ 12320# 260# ∗
Ga 31 ∗ −2380# 340# −4540# 370# ∗ 19590# 400# ∗
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A Elt. Z S(n) S(p) Q(4β−) Q(d,α ) Q(p,α ) Q(n,α )

57 Ca 20 1750# 1350# ∗ 45400# 1000# 3860# 1410# 3150# 1350# ∗
Sc 21 3490# 990# 14540# 1140# 36800# 700# 8140# 990# 8070# 990# −9640# 1140#
Ti 22 2680 500 15560# 830# 26640 460 6750 870 5540 590 −4010# 830#
V 23 6180 310 12540 300 15160 230 8190 280 6270 260 −4320 440
Cr 24 5314.2 2.6 13730 200 3557.8 2.6 7340 100 2231 15 −1280 120
Mn 25 8648.4 1.9 9494.5 2.6 −10177 16 8331.5 1.9 4309.8 1.9 −1949 15
Fe 26 7646.10 0.03 10559.39 0.21 −27380# 100# 8241.26 0.17 239.3 1.1 2398.8 0.4
Co 27 11376.2 2.1 6027.8 0.5 −43440# 260# 8846.0 0.6 1772.3 0.6 1857.6 1.2
Ni 28 10250 11 7331.6 2.7 ∗ 8656.4 1.9 −3208.4 1.9 5816.9 1.9
Cu 29 16780# 140# 695 19 ∗ 8737 19 −3230 50 6346 16
Zn 30 15140# 280# 1490# 170# ∗ 9540# 320# −6240# 240# 12060# 110#
Ga 31 19230# 370# −2540# 370# ∗ 9730# 360# −4470# 480# 11440# 340#

58 Sc 21 2560# 1060# 15340# 1280# 40730# 800# 8980# 1210# 7810# 1060# −9260# 1280#
Ti 22 5300# 830# 17370# 990# 31390# 700# 5220# 990# 3680# 1020# −7000# 990#
V 23 4090 340 13950 520 19640 250 9440 320 6330 290 −4980 780
Cr 24 7380 200 14930 310 8390 200 4960 290 2180 230 −4520 250
Mn 25 6490 30 10670 30 −4240 30 10090 30 4060 30 −1110 100
Fe 26 10044.60 0.18 11955.6 1.9 −19860 50 5467.10 0.28 421.22 0.25 −1399.5 0.5
Co 27 8573.0 1.2 6954.7 1.2 −35860# 210# 11470.3 1.2 2497.6 1.2 3511.1 1.2
Ni 28 12217.0 1.8 8172.5 0.5 −51850# 320# 6522.5 2.1 −1336.1 0.6 2898.1 0.6
Cu 29 12424 16 2869.1 2.3 ∗ 12952 11 −1462 11 8011.9 1.6
Zn 30 17570# 110# 2280 50 ∗ 7010# 150# −5810# 300# 8680 50
Ga 31 16160# 340# −1530# 240# ∗ 12450# 340# −4200# 330# 13290# 370#
Ge 32 ∗ −240# 410# ∗ 7080# 410# ∗ 12200# 400#

59 Sc 21 2940# 1210# ∗ 45440# 900# 7790# 1350# 8260# 1280# ∗
Ti 22 2520# 990# 17330# 1060# 35450# 700# 6180# 990# 4920# 990# −6130# 1140#
V 23 4930 390 13590# 760# 25160 310 7190 550 6730 360 −6150# 760#
Cr 24 4130 320 14970 350 13260 240 7010 340 3050 320 −3310 310
Mn 25 7640 40 10930 210 880 30 7760 30 4670 30 −3750 210
Fe 26 6581.01 0.11 12050 30 −13400 40 7534.5 1.9 1110.6 0.3 264.5 2.0
Co 27 10453.9 1.1 7364.0 0.6 −28110# 170# 8662.5 0.5 3241.0 0.5 327.7 0.6
Ni 28 8999.27 0.05 8598.8 1.1 −44160# 280# 8899.4 0.5 −252.2 2.1 5096.1 0.5
Cu 29 12766.5 1.5 3418.5 0.5 ∗ 10435.6 1.9 2411 11 5328.5 2.1
Zn 30 13030 60 2890 40 ∗ 10760 40 −3800# 150# 12290 40
Ga 31 18210# 270# −890# 180# ∗ 9390# 200# −3530# 310# 10130# 220#
Ge 32 16700# 420# 300# 350# ∗ 9610# 380# −7390# 380# 14380# 380#

60 Sc 21 2030# 1280# ∗ 49180# 910# ∗ 7990# 1350# ∗
Ti 22 4500# 1060# 18900# 1210# 39760# 800# 4240# 1130# 3910# 1060# −8880# 1280#
V 23 3580 570 14650# 850# 29070 470 8900# 850# 5830 660 −6240# 850#
Cr 24 6680 320 16730 370 17970 210 4420 330 2550 320 −7310 500
Mn 25 5770 90 12580 260 5170 90 9370 220 4210 90 −3340 250
Fe 26 8820 3 13220 30 −7224 11 5210 30 939 4 −3241 4
Co 27 7491.92 0.07 8274.9 0.6 −21650# 110# 11215.2 0.6 3395.2 0.6 1484.2 1.9
Ni 28 11387.75 0.05 9532.64 0.19 −36700# 230# 6084.6 1.1 −263.8 0.5 1354.5 0.5
Cu 29 10058.2 1.7 4477.4 1.6 −51950# 600# 12594.4 1.6 2601.9 2.4 6646.5 1.6
Zn 30 15000 40 5120 11 ∗ 8185 11 −2014 19 7541 11
Ga 31 13950# 200# 30# 120# ∗ 13010# 120# −2340# 150# 12960# 110#
Ge 32 18840# 360# 940# 290# ∗ 6930# 320# −7000# 350# 10680# 250#
As 33 ∗ −3310# 660# ∗ 12690# 680# ∗ 15150# 650#
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A Elt. Z S(2n) S(2p) Q(α ) Q(2β−) Q(εp) Q(β−n)

57 Ca 20 5150# 1220# ∗ −14150# 1410# 26420# 1100# ∗ 10080# 1220#
Sc 21 7250# 1020# 35000# 1220# −11120# 990# 23500# 740# ∗ 10180# 730#
Ti 22 8020 480 30000# 830# −8070# 680# 18980 460 −27390# 1010# 4460 500
V 23 11180 250 29190 770 −8990# 380# 13300 230 −26210# 740# 3020 230
Cr 24 13559.3 2.0 25430 150 −8120 100 7656.0 2.0 −20880 200 −3685.7 2.0
Mn 25 15918.9 1.9 22910 100 −8063 4 1857.4 1.9 −18700 200 −4952.8 1.9
Fe 26 18843.40 0.25 19650.6 0.4 −7320.3 0.4 −4098.2 1.9 −12187.9 2.0 −12212.1 2.0
Co 27 21459.3 0.6 16211.6 0.6 −7081.2 0.7 −12035 16 −9723.5 0.6 −13512 11
Ni 28 26889 11 13180.5 1.9 −7561.6 2.5 −23280# 100# −2765.6 1.9 −25550# 140#
Cu 29 31830# 300# 7860 16 −7090 24 −31410# 260# 1441 16 −29650# 260#
Zn 30 34020# 270# 2040# 100# −5860# 190# ∗ 13820# 100# −36130# 280#
Ga 31 ∗ −1150# 400# −4870# 370# ∗ 15410# 300# ∗

58 Sc 21 6050# 1060# ∗ −12200# 1210# 25040# 840# ∗ 10300# 920#
Ti 22 7970# 730# 31900# 1140# −9300# 990# 21070# 730# −30940# 1220# 5350# 740#
V 23 10270 320 29520# 740# −8410 450 15700 250 −26810# 740# 4240 250
Cr 24 12700 200 27480 280 −8670 240 10320 200 −25580 500 −2420 200
Mn 25 15140 30 24400 210 −8440 30 3940 30 −19010 230 −3800 30
Fe 26 17690.70 0.19 21450.1 2.0 −7645.8 0.4 −1925.7 0.6 −16918.2 2.0 −10880.5 0.6
Co 27 19949.2 2.3 17514.1 1.2 −6715.4 1.6 −8183.8 1.8 −9648.0 2.2 −11835.2 2.1
Ni 28 22467 11 14200.3 0.5 −6400.2 0.6 −17930 50 −7336.5 0.5 −20989 16
Cu 29 29200# 140# 10200.6 2.5 −6077.4 1.6 −27680# 210# 393.2 1.5 −26930# 100#
Zn 30 32710# 270# 2970 50 −5510 70 −33920# 320# 6500 50 −34470# 270#
Ga 31 35390# 340# −40# 260# −4720# 300# ∗ 16040# 220# ∗
Ge 32 ∗ −2780# 410# −4230# 510# ∗ 17140# 330# ∗

59 Sc 21 5500# 1140# ∗ −12200# 1350# 27030# 950# ∗ 12650# 1140#
Ti 22 7810# 830# 32670# 1220# −9520# 990# 22680# 740# ∗ 6920# 740#
V 23 9020 390 30960# 760# −9910 800 18410 310 −29180# 860# 6700 370
Cr 24 11510 240 28930 520 −8650 290 12770 240 −24410# 740# −60 250
Mn 25 14140 30 25870 230 −8750 100 6750 30 −22560 250 −1400 30
Fe 26 16625.62 0.21 22716.9 2.0 −7980.5 0.5 492.5 0.6 −16120 200 −8888.6 1.2
Co 27 19026.8 0.5 19319.6 1.9 −6942.7 0.6 −5871.2 0.5 −13610 30 −10072.03 0.19
Ni 28 21216.3 1.8 15553.5 0.5 −6101.2 0.6 −13900 40 −6291.2 0.6 −17564.9 1.4
Cu 29 25190 16 11591.0 0.7 −4754.6 0.8 −22240# 170# −3800.3 1.2 −22130 50
Zn 30 30600# 110# 5760 40 −4350 40 −30260# 280# 5680 40 −31350# 220#
Ga 31 34360# 310# 1390# 170# −4920# 340# ∗ 10250# 170# −33820# 360#
Ge 32 ∗ −1220# 300# −4500# 380# ∗ 18010# 280# ∗

60 Sc 21 4970# 1210# ∗ ∗ 28580# 1020# ∗ 13150# 1140#
Ti 22 7020# 1060# ∗ −10630# 1210# 24860# 830# ∗ 7350# 860#
V 23 8510 540 31980# 930# −9730# 850# 20600 480 −29830# 1020# 7240 530
Cr 24 10810 290 30320# 730# −9990 290 14910 210 −28580# 730# 900 220
Mn 25 13410 90 27550 260 −9520 220 8470 90 −23400 320 −590 90
Fe 26 15401 3 24160 200 −8556 4 3060 3 −20810 240 −7255 3
Co 27 17945.8 1.1 20320 30 −7164.2 0.6 −3304.9 1.6 −13460 30 −8564.68 0.20
Ni 28 20387.02 0.07 16896.6 0.6 −6291.6 0.5 −10284 11 −11097.9 0.6 −16186.2 0.5
Cu 29 22824.7 2.1 13076.2 1.9 −4729.7 2.6 −18350# 110# −3404.7 1.6 −19150 40
Zn 30 28030 50 8538 11 −2709 15 −26420# 230# −321 11 −28140# 170#
Ga 31 32160# 240# 2910# 110# −3820# 180# −33600# 610# 9070# 110# −31070# 300#
Ge 32 35540# 390# 50# 240# −4470# 350# ∗ 12200# 240# ∗
As 33 ∗ −3010# 630# −4080# 650# ∗ 20430# 620# ∗
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61 Ti 22 2070# 1210# 18940# 1280# 43270# 900# 5100# 1280# 4390# 1210# ∗
V 23 4860# 620# 15000# 900# 33540# 400# 6570# 810# 6270# 810# −8540# 900#
Cr 24 3750 330 16890 540 22040 250 5600 400 2890 360 −5770# 740#
Mn 25 6450 240 12340 310 10430 230 7050 330 5140 310 −5700 340
Fe 26 5581 20 13030 90 −2576 26 7270 40 1850 40 −1440 200
Co 27 9320.7 0.8 8776 4 −15810 50 8475.5 1.0 4119.1 0.9 −1350 30
Ni 28 7820.13 0.05 9860.85 0.21 −30490# 300# 8718.33 0.20 489.0 1.1 3578.9 0.6
Cu 29 11710.9 1.9 4800.5 1.0 −43930# 600# 9882.8 1.0 3108.1 1.0 3508.6 1.5
Zn 30 10229 19 5290 16 ∗ 10723 16 181 16 9529 16
Ga 31 15160# 120# 190 50 ∗ 10880 60 70 70 10220 50
Ge 32 14030# 380# 1020# 320# ∗ 11100# 340# −4880# 370# 14220# 300#
As 33 19720# 840# −2430# 640# ∗ 9660# 660# −4810# 680# 11580# 630#

62 Ti 22 4080# 1280# ∗ 47250# 900# 3050# 1280# 3250# 1280# ∗
V 23 3130# 640# 16060# 1030# 37010# 500# 7940# 950# 5660# 860# −8740# 1030#
Cr 24 6310 420 18340# 520# 26330 340 2870 580 1520 460 −9550# 780#
Mn 25 4550 320 13150 340 14760 220 9180 310 4720 330 −5330 380
Fe 26 8051 25 14630 230 2271 18 4990 90 1440 30 −5360 240
Co 27 6604 20 9799 28 −9430 30 10691 20 4096 20 −310 40
Ni 28 10596.52 0.29 11136.6 0.7 −24500# 140# 5613.7 0.3 346.4 0.3 −436.6 0.6
Cu 29 8886 4 5866 4 −37830# 300# 12385 4 3222 4 5077 4
Zn 30 12897 19 6477 10 ∗ 7883 10 50 10 5631 10
Ga 31 12980 60 2940 30 ∗ 12898 30 120 50 10003 28
Ge 32 16590# 330# 2440# 150# ∗ 8470# 180# −3260# 220# 10660# 150#
As 33 14980# 670# −1480# 420# ∗ 13520# 380# −3100# 410# 14800# 340#

63 Ti 22 1620# 1350# ∗ 50350# 1010# ∗ 3660# 1350# ∗
V 23 4560# 780# 16550# 1080# 40930# 600# 5450# 1080# 5600# 1000# −11270# 1080#
Cr 24 3180# 450# 18390# 590# 29990# 300# 4540# 500# 1910# 560# −8230# 860#
Mn 25 6380 340 13230 420 19230 260 6540 360 5020 340 −8130 540
Fe 26 4720 170 14800 280 6670 170 6720 280 2500 190 −3400 270
Co 27 8480 28 10229 25 −5293 20 7792 28 4435 20 −3020 90
Ni 28 6837.78 0.06 11370 20 −18600# 200# 8096.7 0.7 1000.5 0.3 1546 3
Cu 29 10853 4 6122.41 0.06 −31760# 500# 9352.17 0.30 3756.60 0.30 1715.9 0.3
Zn 30 9113 10 6704 4 ∗ 10481.4 1.6 995.1 2.2 7905.5 1.6
Ga 31 12618 28 2665 10 ∗ 10509 16 2505 11 7443.4 2.1
Ge 32 12740# 240# 2200# 200# ∗ 10890# 200# −2050# 230# 12920# 200#
As 33 16930# 590# −1130# 520# ∗ 10620# 590# −1190# 550# 11820# 520#

64 V 23 2560# 920# 17490# 1220# 44400# 700# 6970# 1140# 5120# 1140# ∗
Cr 24 5700# 500# 19530# 720# 33950# 400# 1980# 640# 1070# 570# −11860# 990#
Mn 25 4340 370 14380# 400# 22810 270 8510 430 4430 370 −7610# 480#
Fe 26 7300 320 15710 380 11230 280 3980 360 1650 360 −6940 380
Co 27 6024 28 11540 170 −958 20 9819 25 3993 28 −2590 230
Ni 28 9658.04 0.19 12548 20 −12750 30 5043 20 663.2 0.7 −2531 20
Cu 29 7916.03 0.09 7200.66 0.09 −25900# 360# 12032.66 0.11 3660.7 0.3 3120.6 0.7
Zn 30 11861.9 1.5 7713.0 0.7 ∗ 7505 4 844.1 0.7 3863.7 0.7
Ga 31 10358.6 2.4 3910.3 2.5 ∗ 13048 10 2375 16 8795.7 2.2
Ge 32 15510# 200# 5090 30 ∗ 8360 40 −2400 60 7640 40
As 33 13770# 620# −100# 300# ∗ 13430# 380# −930# 470# 13220# 360#

65 V 23 3930# 1060# ∗ 47920# 800# 4660# 1280# 5270# 1210# ∗
Cr 24 2720# 640# 19690# 860# 37330# 500# 3830# 780# 1490# 710# −10500# 1030#
Mn 25 6130 600 14810# 670# 26590 540 5570# 610# 4610 630 −10600# 740#
Fe 26 4180 370 15550 360 15030 240 6180 350 2020 330 −4820 420
Co 27 7449 24 11690 280 3487 13 7090 170 4595 20 −5480 220
Ni 28 6098.09 0.14 12622 20 −8710 100 7425 20 1170 20 −579 14
Cu 29 9910.7 0.7 7453.4 0.7 −20280# 300# 8959.7 0.7 4346.5 0.7 −186 20
Zn 30 7979.32 0.17 7776.3 0.7 −32990# 600# 10378.7 0.7 1750 4 6480.9 0.7
Ga 31 11894.2 2.1 3942.5 0.6 ∗ 10266.7 1.6 3378 10 5787 4
Ge 32 10140 100 4870 100 ∗ 10840 100 450 100 10400 100
As 33 15530# 470# −80# 300# ∗ 10640# 360# 130# 330# 10670# 300#
Se 34 ∗ 690# 700# ∗ 11610# 780# −3090# 670# 14970# 610#
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61 Ti 22 6580# 1140# ∗ −10950# 1350# 26530# 940# ∗ 8860# 1020#
V 23 8440# 510# 33900# 990# −11100# 810# 22200# 460# −32650# 990# 9070# 450#
Cr 24 10430 350 31540# 740# −11060 520 16740 260 −27820# 840# 2930 270
Mn 25 12220 230 29070 380 −9790 330 11340 230 −26270 530 1780 230
Fe 26 14401 20 25610 250 −8822 20 5300 20 −19710 210 −5344 20
Co 27 16812.6 0.8 22000 30 −7836.5 2.0 −914.8 1.2 −17010 90 −6497.7 0.8
Ni 28 19207.88 0.07 18135.7 0.6 −6465.7 0.5 −7875 16 −10098 3 −13948.1 1.6
Cu 29 21769.1 1.1 14333.2 1.0 −5064.4 1.1 −14890 50 −7623.6 1.0 −15867 11
Zn 30 25230 40 9768 16 −2688 16 −22620# 300# 838 16 −24420# 110#
Ga 31 29110# 180# 5310 50 −2210 50 −29040# 600# 3960 50 −27390# 240#
Ge 32 32870# 410# 1050# 300# −3360# 320# ∗ 13170# 300# −35400# 670#
As 33 ∗ −1490# 620# −4580# 650# ∗ 14660# 610# ∗

62 Ti 22 6150# 1210# ∗ ∗ 28760# 960# ∗ 9640# 990#
V 23 7990# 690# 35010# 1030# −11680# 950# 23620# 550# ∗ 9690# 560#
Cr 24 10050 400 33350# 870# −12070# 780# 18490 340 −32050# 960# 3070 410
Mn 25 11000 240 30040 520 −10250 330 13390 220 −25970# 460# 2810 220
Fe 26 13632 15 26970 210 −9490 200 7845 14 −24010 260 −4074 14
Co 27 15925 20 22830 90 −7950 40 1366 20 −17160 230 −5282 20
Ni 28 18416.65 0.29 19912 3 −7017.6 0.6 −5575 10 −15114 20 −12833.8 1.0
Cu 29 20596 4 15727 4 −5377 4 −10797 28 −7188 4 −14524 17
Zn 30 23126 15 11277 10 −3369 10 −18930# 140# −4240 10 −22150 50
Ga 31 28150# 120# 8234 28 −2763 28 −27040# 300# 2694 28 −26340# 300#
Ge 32 30620# 270# 2630# 140# −2370# 150# ∗ 6810# 140# −32260# 610#
As 33 34710# 670# −460# 320# −3400# 370# ∗ 14840# 300# ∗

63 Ti 22 5690# 1350# ∗ ∗ 30330# 1040# ∗ 11160# 1120#
V 23 7690# 720# ∗ −13300# 1080# 25440# 650# ∗ 11430# 690#
Cr 24 9490# 390# 34460# 950# −12740# 760# 20020# 340# −31160# 950# 4440# 370#
Mn 25 10940 340 31570# 480# −11710 400 15490 260 −29220# 570# 4480 260
Fe 26 12770 170 27940 310 −10080 300 9970 170 −22420 380 −2190 170
Co 27 15085 20 24860 230 −8790 40 3739 20 −21090 220 −3166 20
Ni 28 17434.30 0.30 21169 20 −7274.4 0.6 −3299.5 1.6 −13901 14 −10786 4
Cu 29 19738.5 1.0 17259.0 0.7 −5776.0 0.3 −9032.4 1.4 −11437 20 −12479 10
Zn 30 22010 16 12570.1 1.6 −3482.3 1.6 −15300# 200# −2755.9 1.6 −18284 28
Ga 31 25600 50 9141.4 1.6 −2614.8 1.5 −22730# 500# −1038 4 −22380# 140#
Ge 32 29320# 360# 5140# 200# −2070# 200# ∗ 6970# 200# −30020# 360#
As 33 31910# 780# 1310# 510# −2130# 530# ∗ 10890# 500# ∗

64 V 23 7120# 860# ∗ −13830# 1140# 27220# 750# ∗ 12060# 760#
Cr 24 8880# 520# 36080# 990# −13930# 900# 21620# 490# −35240# 1070# 5130# 480#
Mn 25 10720 350 32770# 570# −12460 540 17180 270 −28990# 650# 4860 320
Fe 26 12010 280 28930 440 −10690 350 12330 280 −26530# 410# −1000 280
Co 27 14504 28 26330 220 −9040 90 5632 20 −20730 260 −2351 20
Ni 28 16495.82 0.20 22776 14 −8112 3 −1095.7 0.7 −18840 170 −9591.06 0.19
Cu 29 18769 4 18571 20 −6200.1 0.4 −6589.9 2.1 −10873 20 −11282.5 1.6
Zn 30 20975 10 13835.4 0.7 −3956.4 0.7 −11650 30 −7780.0 0.7 −17527.8 1.5
Ga 31 22977 28 10614 5 −2915.1 2.6 −19310# 360# −543.8 2.1 −20000# 200#
Ge 32 28250# 140# 7760 30 −2590 30 ∗ 570 30 −28600# 500#
As 33 30700# 470# 2100# 360# −1950# 380# ∗ 9740# 360# ∗

65 V 23 6480# 1000# ∗ ∗ 29420# 960# ∗ 13830# 900#
Cr 24 8410# 590# 37180# 1120# −14570# 1030# 23080# 560# ∗ 6750# 570#
Mn 25 10460 600 34340# 800# −13740# 670# 18500 540 −32560# 880# 6030 600
Fe 26 11470 300 29930# 390# −11120 350 14250 240 −25020# 470# 840 240
Co 27 13472 24 27400 260 −10040 230 8094 13 −23840 270 −142 13
Ni 28 15756.13 0.24 24160 170 −8630 20 785.5 0.7 −17640 280 −7773.13 0.24
Cu 29 17826.8 0.7 20001 20 −6790.2 1.0 −4606.5 0.7 −14760 20 −9331.4 0.4
Zn 30 19841.2 1.5 14977.0 0.7 −4115.6 0.7 −9500 100 −6101.3 0.7 −15148.6 2.1
Ga 31 22252.7 1.5 11655.6 0.9 −3098.4 1.0 −15680# 300# −4521.9 0.9 −16380 30
Ge 32 25650# 220# 8780 100 −2490 100 −23500# 600# 2300 100 −24970# 370#
As 33 29300# 590# 5010# 300# −2320# 310# ∗ 4560# 300# ∗
Se 34 ∗ 590# 630# −1620# 670# ∗ 14140# 600# ∗
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A Elt. Z S(n) S(p) Q(4β−) Q(d,α ) Q(p,α ) Q(n,α )

66 Cr 24 5070# 780# 20830# 1000# 41210# 600# 1310# 920# 980# 840# −13950# 1160#
Mn 25 3650# 670# 15750# 640# 30010# 400# 7610# 570# 4140# 500# −9700# 720#
Fe 26 6770 390 16190 620 19330 300 3750 400 1640 400 −8400# 430#
Co 27 5010 250 12520 350 7610 250 9370 370 4300 300 −4110 360
Ni 28 8951.6 1.5 14125 13 −4380 30 4497 20 698 20 −4810 170
Cu 29 7065.93 0.09 8421.2 0.7 −14760 680 11551.8 0.7 4118.3 0.7 1229 20
Zn 30 11059.1 1.0 8924.7 1.0 −27180# 300# 7235.6 0.8 1544.2 0.8 2259.5 0.8
Ga 31 9139 3 5102 3 ∗ 12990 3 3353 3 7502 3
Ge 32 13280 100 6260 30 ∗ 7920 30 −210 30 6240 30
As 33 12590# 740# 2380 690 ∗ 13560 680 270# 710# 10690 680
Se 34 16870# 670# 2030# 420# ∗ 8510# 470# −3040# 590# 10840# 360#

67 Cr 24 2320# 920# ∗ 44690# 700# 2910# 1060# 1210# 990# ∗
Mn 25 5220# 640# 15900# 780# 33920# 500# 5100# 710# 4610# 640# −12360# 860#
Fe 26 4190 510 16730# 580# 22190 420 5690 680 1790 490 −6890# 580#
Co 27 7020 410 12780 440 11820 320 6530 400 4570 420 −6800 420
Ni 28 5808 3 14920 250 −1085 5 6138 13 914 20 −3330 280
Cu 29 9131.8 1.4 8601.5 1.8 −10670 100 8518.1 1.4 4644.6 1.4 −1880 20
Zn 30 7052.33 0.22 8911.1 1.0 −21390# 200# 10094.0 1.0 2407.9 0.8 4865.2 0.8
Ga 31 11227 3 5269.2 1.2 −34080# 500# 9742.7 1.4 3988.0 1.4 4191.0 1.3
Ge 32 9100 30 6222 6 ∗ 10710 5 1041 5 8992 5
As 33 13220 690 2310 100 ∗ 10480 140 2570 100 7830 100
Se 34 12840# 360# 2280# 710# ∗ 11200# 360# −2110# 410# 13510# 200#
Br 35 ∗ −1640# 590# ∗ 10830# 780# ∗ 12370# 620#

68 Mn 25 3270# 780# 16840# 920# 36970# 600# 6910# 840# 4060# 780# −11700# 1000#
Fe 26 5510 810 17010# 860# 26880 700 3840# 810# 2410 880 −9690# 860#
Co 27 4360 450 12950 520 15740 320 8930 440 4390 400 −5030 620
Ni 28 7792 4 15690 320 3516 7 3360 250 570 13 −6940 240
Cu 29 6319.6 2.0 9113 3 −6670 40 11150.1 2.1 4423.1 1.7 −751 13
Zn 30 10198.10 0.19 9977.4 1.5 −15790 30 6961.9 1.0 2120.5 1.0 765.2 0.8
Ga 31 8277.8 1.7 6494.6 1.2 −28440# 360# 12524.1 1.2 3689.5 1.6 5823.9 1.6
Ge 32 12393 8 7389 6 ∗ 7455 7 541 6 4578 6
As 33 10320 110 3530 40 ∗ 13440 50 2380 110 9400 40
Se 34 15800# 200# 4860 110 ∗ 8000 680 −2370# 300# 7850 110
Br 35 13920# 620# −560# 300# ∗ 13790# 470# −860# 700# 13990# 470#

69 Mn 25 4770# 1000# ∗ 40440# 800# 4460# 1060# 4360# 1000# ∗
Fe 26 3340# 860# 17090# 780# 30020# 500# 5720# 710# 2720# 640# −7950# 780#
Co 27 6720 460 14160 770 19330 340 6400 530 4430 450 −8100# 520#
Ni 28 4586 5 15920 320 7122 4 5790 320 1000 250 −4760 300
Cu 29 8240.5 2.1 9561 3 −2650 30 8717 3 5134.1 2.0 −3980 250
Zn 30 6482.07 0.16 10139.9 1.9 −12120 30 9611.6 1.6 2704.4 1.1 3234.7 1.7
Ga 31 10313.0 1.9 6609.5 1.5 −22850# 110# 9263.5 1.5 4435.7 1.5 2576.9 1.4
Ge 32 8192 6 7303.5 2.0 −34670# 400# 10489.9 1.8 1488 3 7445.2 1.6
As 33 12260 50 3400 30 ∗ 10280 30 3400 40 6280 30
Se 34 10160 50 4690 50 ∗ 11060 110 60 680 10970 50
Br 35 15910# 370# −450# 100# ∗ 10730# 220# 110# 320# 10670# 690#
Kr 36 ∗ 1080# 540# ∗ 11070# 640# ∗ 14930# 500#

70 Fe 26 5580# 780# 17890# 1000# 33670# 600# 3410# 840# 2370# 780# −11200# 920#
Co 27 3710 900 14540# 980# 23270 840 8200 1090 4910 940 −6590# 980#
Ni 28 7240 350 16440 480 11410 350 2910 470 780 470 −7810 540
Cu 29 5311.2 2.1 10286 4 1370 50 11198 3 5631 3 −2270 320
Zn 30 9218.0 2.1 11117.4 2.4 −7520 60 6713.2 2.5 2618.2 2.3 −176 3
Ga 31 7653.65 0.17 7781.1 1.5 −17480# 310# 11807.9 1.5 3834.4 1.5 4055.1 1.7
Ge 32 11533.8 1.7 8524.3 1.6 −28890# 390# 7233.8 1.7 1180.6 1.2 2963.7 1.2
As 33 9330 60 4530 50 ∗ 13350 50 3180 50 8180 50
Se 34 13820 70 6250 70 ∗ 7560 80 −530 120 6260 60
Br 35 13020# 320# 2410# 310# ∗ 13500# 310# −70# 360# 10870# 320#
Kr 36 17310# 560# 2490# 400# ∗ 7680# 530# −4010# 630# 10460# 430#
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A Elt. Z S(2n) S(2p) Q(α ) Q(2β−) Q(εp) Q(β−n)

66 Cr 24 7790# 720# ∗ −15570# 1080# 24780# 670# ∗ 7810# 800#
Mn 25 9780# 480# 35430# 810# −14260# 640# 19860# 470# −32290# 900# 6550# 470#
Fe 26 10950 410 31000# 500# −11580 450 16430 300 −29070# 590# 1530 300
Co 27 12460 250 28070 370 −10500 340 10150 250 −22730 590 940 250
Ni 28 15049.6 1.5 25810 280 −9530 15 2893.1 1.7 −22420 240 −6813.9 1.6
Cu 29 16976.7 0.7 21044 20 −7252 20 −2534 3 −14377 13 −8418.0 0.3
Zn 30 19038.5 1.0 16378.1 0.8 −4578.2 0.8 −7280 30 −11062.3 0.8 −14313.6 1.1
Ga 31 21033 4 12878 3 −3352 5 −12220 680 −3750 3 −15380 100
Ge 32 23420 40 10200 30 −2880 30 −19900# 300# −3000 30 −22720# 300#
As 33 28120# 770# 7250 680 −1930 680 ∗ 3870 680 −26660# 900#
Se 34 ∗ 1950# 300# −1900# 330# ∗ 7400# 310# ∗

67 Cr 24 7400# 860# ∗ −16280# 1220# 26640# 810# ∗ 9130# 810#
Mn 25 8870# 740# 36730# 950# −14920# 780# 21660# 600# ∗ 8100# 590#
Fe 26 10960 480 32480# 650# −12590# 510# 18050 420 −28190# 730# 2350 490
Co 27 12030 320 28970 620 −11130 410 12260 320 −26100# 510# 2870 320
Ni 28 14759.3 3.0 27440 240 −10620 170 4138 3 −21460 300 −5555.7 3.0
Cu 29 16197.8 1.4 22727 13 −7903 20 −439.1 1.8 −18500 250 −6490.7 1.5
Zn 30 18111.5 1.0 17332.3 0.8 −4792.8 0.8 −5223 5 −9163.1 1.7 −12227 3
Ga 31 20365.1 1.5 14194.0 1.4 −3725.1 1.3 −10230 100 −7910.4 1.4 −13330 30
Ge 32 22390 100 11324 5 −2870 5 −16170# 200# −1047 5 −19230 680
As 33 25810# 320# 8570 100 −2530 100 −23850# 510# −210 100 −23000# 310#
Se 34 29720# 630# 4650# 220# −2010# 280# ∗ 7850# 200# ∗
Br 35 ∗ 400# 590# −1400# 710# ∗ 11420# 850# ∗

68 Mn 25 8490# 720# ∗ −15620# 920# 22750# 680# ∗ 9020# 730#
Fe 26 9700 760 32910# 920# −12400# 810# 20340 700 −31370# 990# 3860 770
Co 27 11380 410 29680# 510# −11160 420 14220 320 −25240# 600# 4320 320
Ni 28 13600 3 28470 300 −11120 280 6543 3 −25060 420 −4216 3
Cu 29 15451.4 1.7 24030 250 −8199 20 1519.1 2.2 −17790 320 −5757.9 1.8
Zn 30 17250.43 0.29 18578.9 1.7 −5332.9 0.8 −3027 6 −13554 3 −11198.9 1.2
Ga 31 19504 3 15405.8 1.6 −4086.8 1.4 −8190 40 −7056.3 2.0 −12500 5
Ge 32 21500 30 12658 6 −3401 6 −12760 30 −6388 6 −18400 100
As 33 23540 680 9750 40 −2490 40 −20260# 360# 690 40 −20480# 200#
Se 34 28640# 300# 7170 40 −2290 50 ∗ 1150 30 −29490# 500#
Br 35 ∗ 1720# 770# −1550# 510# ∗ 10720# 370# ∗

69 Mn 25 8040# 950# ∗ −16470# 1130# 24700# 870# ∗ 9760# 1060#
Fe 26 8850# 650# 33930# 860# −13030# 710# 21580# 500# ∗ 4880# 600#
Co 27 11080 460 31180# 610# −11750 630 15730 340 −28700# 680# 5390 340
Ni 28 12379 5 28860 420 −11530 240 8439 4 −24140 700 −2483 4
Cu 29 14560.1 1.8 25250 320 −8991 13 3591.5 1.8 −21670 320 −3800.3 1.7
Zn 30 16680.17 0.25 19253 3 −5716.8 0.8 −1317.4 1.6 −12243 3 −9403.2 1.2
Ga 31 18590.7 1.7 16586.9 1.7 −4489.0 1.4 −6240 30 −11049.7 2.0 −10419 6
Ge 32 20585 5 13798.1 1.6 −3613.9 1.5 −10800 30 −4382.4 1.6 −16270 40
As 33 22580 100 10780 30 −2850 30 −16610# 110# −3290 30 −16940 50
Se 34 25950# 200# 8220 30 −2310 110 −23870# 400# 3390 30 −25730# 360#
Br 35 29820# 510# 4410# 150# −1920# 320# ∗ 5130# 110# ∗
Kr 36 ∗ 520# 450# −1940# 720# ∗ 14490# 400# ∗

70 Fe 26 8910# 920# ∗ −13530# 840# 23250# 690# ∗ 6030# 680#
Co 27 10440 900 31620# 1030# −11810# 930# 17330 840 −27630# 1160# 6260 840
Ni 28 11830 350 30600 780 −12000 460 10410 350 −28040# 610# −1480 350
Cu 29 13551.7 2.2 26200 320 −9290 250 5934.0 2.0 −20260 340 −2629.5 1.9
Zn 30 15700.1 2.1 20679 4 −5983.3 2.4 998.5 2.2 −16875 4 −8308.2 1.6
Ga 31 17966.6 1.9 17921.0 2.0 −5076.7 1.4 −4570 50 −10462.8 1.8 −9880.8 0.6
Ge 32 19726 6 15133.8 1.2 −4088.6 1.2 −8520 60 −9434.1 1.3 −15550 30
As 33 21590 70 11830 50 −3040 50 −12920# 310# −2300 50 −16110 60
Se 34 23970 70 9640 60 −2850 70 −20370# 380# −2230 60 −23640# 120#
Br 35 28930# 470# 7110# 310# −2350# 750# ∗ 4370# 310# −27060# 500#
Kr 36 ∗ 2040# 390# −2380# 490# ∗ 7340# 390# ∗
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A Elt. Z S(n) S(p) Q(4β−) Q(d,α ) Q(p,α ) Q(n,α )

71 Fe 26 3170# 1000# ∗ 36330# 800# 5010# 1130# 2460# 1000# ∗
Co 27 6300 1190 15260# 1030# 26270 840 5230# 980# 4120 1090 −9630# 1030#
Ni 28 4130 510 16850 920 14700 370 5510 500 1010 490 −6430 790
Cu 29 7806.3 2.2 10850 350 5183 4 7978 4 5617 3 −5710 320
Zn 30 5834 10 11640 10 −4210 30 9120 10 3104 10 1783 11
Ga 31 9301.5 1.6 7864.6 2.2 −13080 570 8988.5 1.3 4731.0 1.2 1073.2 1.9
Ge 32 7415.94 0.11 8286.6 1.6 −22980 650 10130.8 1.6 2042.4 1.7 5745.9 1.2
As 33 11620 50 4620 4 −35590# 500# 9917 4 3950 7 4838 4
Se 34 9140 70 6060 60 ∗ 10680 40 650 50 9510 30
Br 35 13710# 650# 2310 570 ∗ 9950 570 2020 570 7480 570
Kr 36 13320# 760# 2790# 720# ∗ 10260# 660# −3420# 740# 12940 650
Rb 37 ∗ −2080# 630# ∗ 10840# 640# ∗ 11980# 620#

72 Fe 26 5370# 1130# ∗ 39830# 800# ∗ 1870# 1130# ∗
Co 27 3500# 1030# 15590# 1000# 29290# 600# 7310# 840# 3960# 780# −8350# 1000#
Ni 28 6810 570 17360 950 18650 440 2410 950 930 550 −9900# 670#
Cu 29 5143.2 2.0 11870 370 8447 5 10080 350 5060 4 −4130 340
Zn 30 8876 12 12709 6 −237 13 5556 6 2469 6 −2506 7
Ga 31 6520.45 0.19 8551 10 −9570 60 11686.1 2.2 4692.6 1.3 2793.2 1.7
Ge 32 10749.5 1.8 9734.6 1.8 −18645 8 7035.0 2.0 1605.9 2.0 1478.5 1.9
As 33 8407 6 5611 4 −30110# 500# 13044 4 3735 5 6744 5
Se 34 12850 30 7289 13 ∗ 7160 50 60 30 4853 12
Br 35 10020 570 3190 70 ∗ 13740 90 2150 70 9720 70
Kr 36 15090 650 4170 570 ∗ 8200# 310# −2600# 110# 8010 40
Rb 37 13880# 710# −1520# 820# ∗ 14270# 630# −820# 640# 14010# 510#

73 Co 27 5810# 920# 16030# 1060# 32660# 700# 4680# 1060# 3730# 920# ∗
Ni 28 3990# 530# 17850# 670# 21440# 300# 4720# 890# 640# 890# −8320# 670#
Cu 29 7275 4 12340 440 11970 6 6930 370 5030 350 −7700 840
Zn 30 5350 40 12920 40 2810 40 8010 40 2430 40 −610 350
Ga 31 9181.3 2.0 8857 6 −6070 50 8338 10 4729.4 2.6 −1076.8 2.3
Ge 32 6782.94 0.05 9997.1 1.8 −14746 7 9553.5 1.8 2476.6 2.0 3913.5 2.5
As 33 10798 5 5660 4 −24910# 150# 9662 4 4470 4 3600 4
Se 34 8395 16 7277 11 −36520# 600# 10388 11 990 50 7992 11
Br 35 12690 80 3020 50 ∗ 10200 60 3280 80 6360 70
Kr 36 10682 10 4830 60 ∗ 11220 570 −260# 310# 11140 60
Rb 37 16010# 530# −600# 150# ∗ 11580# 670# 490# 410# 11020# 340#
Sr 38 ∗ 870# 780# ∗ 11320# 780# ∗ 15620# 710#

74 Co 27 3280# 1060# ∗ 35800# 800# 6760# 1130# 3620# 1130# ∗
Ni 28 6580# 500# 18630# 810# 25050# 400# 1640# 720# 370# 930# −11730# 900#
Cu 29 5091 7 13430# 300# 14854 7 8640 440 4060 370 −6490 840
Zn 30 8370 60 14010 50 6500 50 4780 50 1870 50 −4860 370
Ga 31 6422 4 9930 40 −2744 16 10793 7 4141 11 308 4
Ge 32 10196.22 0.06 11012.1 2.3 −11090.9 2.6 5877.7 1.8 1581.9 1.8 −449 10
As 33 7975 4 6851.4 1.7 −18943 4 12436.8 1.7 3911.8 2.5 4926.7 2.5
Se 34 12066 11 8545 4 −31520# 500# 6728 4 546 4 3341.4 1.9
Br 35 9750 50 4377 18 ∗ 13299 19 2670 40 8235 16
Kr 36 13851 7 5990 50 ∗ 7390 60 −400 570 6430 30
Rb 37 13940# 150# 2654 8 ∗ 12735 9 −130 650 10790 570
Sr 38 17070# 780# 1930# 530# ∗ 8130# 710# −3530# 710# 11870# 820#

75 Co 27 5320# 1130# ∗ 38960# 800# ∗ 3660# 1130# ∗
Ni 28 3600# 570# 18940# 900# 27960# 400# 3850# 810# 260# 720# −9960# 900#
Cu 29 6180 980 13040# 1060# 18910 980 6450# 1020# 4680 1070 −9170# 1150#
Zn 30 4830 80 13750 70 9700 70 7230 70 2180 70 −2880 440
Ga 31 8486 4 10040 50 674 14 7660 40 4531 7 −3035.2 2.8
Ge 32 6505.31 0.07 11096 4 −7533 8 8553.7 2.3 1597.0 1.8 1921 6
As 33 10243.8 1.9 6898.9 1.0 −15811 8 8975.9 1.0 4417.6 1.0 1203.4 2.0
Se 34 8027.60 0.07 8598.0 1.8 −25550 220 9498 4 925 4 6063.3 0.6
Br 35 11904 21 4215 14 ∗ 9789 18 3619 19 4737 15
Kr 36 10063 8 6307 17 ∗ 10020 50 −440 60 9217 15
Rb 37 13376 8 2179 8 ∗ 10041 10 1583 11 7440 60
Sr 38 14000# 550# 1990 220 ∗ 10140# 270# −3640# 550# 12970 220
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A Elt. Z S(2n) S(2p) Q(α ) Q(2β−) Q(εp) Q(β−n)

71 Fe 26 8750# 950# ∗ −14380# 1060# 24200# 880# ∗ 6570# 1160#
Co 27 10010 900 33150# 1160# −12900# 980# 18840 840 ∗ 7210 910
Ni 28 11370 370 31390# 620# −11940 560 12120 370 −26590# 700# −300 370
Cu 29 13117.5 2.0 27290 340 −10070 320 7429.1 1.8 −24360 840 −1217.8 2.5
Zn 30 15052 10 21926 11 −6009 11 2581 10 −15470 350 −6488 10
Ga 31 16955.1 1.6 18982.0 1.7 −5246.4 1.6 −2246 4 −14453.1 1.9 −7648.45 0.24
Ge 32 18949.8 1.7 16067.7 1.3 −4452.2 1.2 −6790 30 −7632.1 2.2 −13640 50
As 33 20950 30 13145 4 −3440 4 −10830 570 −6273 4 −13920 60
Se 34 22960 50 10590 30 −2880 30 −16190 650 160 30 −19760# 310#
Br 35 26730# 580# 8550 570 −2840 580 −24760# 760# −10 570 −23460# 690#
Kr 36 30630# 770# 5200 650 −2860# 680# ∗ 7830 660 ∗
Rb 37 ∗ 410# 510# −1930# 710# ∗ 11830# 590# ∗

72 Fe 26 8540# 1000# ∗ ∗ 25640# 910# ∗ 7500# 1160#
Co 27 9800# 1030# ∗ −13130# 840# 20480# 600# ∗ 7830# 700#
Ni 28 10930 560 32620# 740# −13240 820 14190 440 −30230# 910# 700 440
Cu 29 12949.5 2.1 28720 840 −10860 320 8806.4 1.7 −23200 840 −527 10
Zn 30 14709 6 23560 350 −7092 7 4455 6 −20220 370 −6062 6
Ga 31 15821.9 1.6 20191.2 1.9 −5447.3 1.9 −360 4 −13167.2 1.8 −6752.96 0.29
Ge 32 18165.4 1.8 17599.2 2.5 −5003.6 1.9 −4692 12 −12548 10 −12763 4
As 33 20030 50 13898 5 −3569 5 −9210 60 −5379 4 −13180 30
Se 34 21990 60 11909 12 −3340 14 −13953 14 −5276 12 −18900 570
Br 35 23730# 310# 9250 80 −2540 70 −20900# 510# 1590 60 −20160 650
Kr 36 28410# 390# 6470 60 −2150 30 ∗ 1890 30 −29710# 500#
Rb 37 ∗ 1270# 590# −1900# 620# ∗ 11660# 760# ∗

73 Co 27 9310# 1090# ∗ −14160# 1060# 21950# 700# ∗ 8830# 820#
Ni 28 10800# 470# 33440# 860# −13890# 590# 15550# 300# −28850# 860# 1850# 300#
Cu 29 12418 4 29690 840 −11410 340 10713 4 −26980# 600# 1073 7
Zn 30 14230 40 24780 370 −7860 40 5890 40 −18760 440 −4890 40
Ga 31 15701.7 2.0 21566.1 2.2 −6388.0 2.2 1257 4 −17205.3 2.2 −5184.7 2.3
Ge 32 17532.4 1.8 18549 10 −5304.5 1.9 −3080 11 −10455 6 −11139 4
As 33 19205 6 15394 4 −4054 4 −7330 50 −9656 4 −11134 12
Se 34 21240 30 12888 11 −3542 11 −11666 13 −2921 11 −17270 60
Br 35 22710 570 10310 50 −2970 60 −17580# 160# −2690 50 −17760 50
Kr 36 25770 650 8010 30 −2680 40 −24850# 600# 4054 14 −26510# 500#
Rb 37 29890# 530# 3570# 590# −2000# 180# ∗ 5670# 160# ∗
Sr 38 ∗ −650# 880# −1690# 720# ∗ 14950# 600# ∗

74 Co 27 9090# 1000# ∗ ∗ 23760# 800# ∗ 9540# 860#
Ni 28 10580# 590# 34650# 900# −14900# 720# 17340# 400# ∗ 2540# 400#
Cu 29 12366 6 31280# 600# −12790 840 12043 7 −26260# 700# 1330 40
Zn 30 13720 50 26350 440 −8980 350 7710 50 −23140# 300# −4080 50
Ga 31 15603 4 22845 4 −7498 4 2810 4 −16352 5 −4823 4
Ge 32 16979.16 0.08 19869 6 −6282.7 2.5 −1209.7 0.6 −15300 40 −10537 4
As 33 18773 4 16848.5 2.5 −4374.8 2.6 −5554 15 −8449.6 2.9 −10714 11
Se 34 20461 12 14204.8 0.6 −4074.5 1.9 −9881.2 2.6 −8204.2 0.6 −16660 50
Br 35 22430 60 11654 16 −3390 50 −13389 16 −1638 15 −16826 16
Kr 36 24533 8 9015 12 −2710 60 −21640# 500# −1403 11 −24350# 150#
Rb 37 29940# 500# 7480 60 −2920# 310# ∗ 4420 50 −28290# 600#
Sr 38 ∗ 1330# 500# −1450# 630# ∗ 8570# 500# ∗

75 Co 27 8610# 1060# ∗ ∗ 24620# 1260# ∗ 10800# 900#
Ni 28 10180# 500# ∗ −15330# 900# 18570# 410# ∗ 4030# 400#
Cu 29 11280 980 31660# 1200# −12670 1290 14340 980 −29160# 1260# 3520 980
Zn 30 13200 80 27180# 310# −9690 370 9390 70 −21390# 410# −2490 70
Ga 31 14907.9 2.9 24056 5 −8178.4 2.8 4568 3 −19747 7 −3113.5 2.9
Ge 32 16701.53 0.09 21020 40 −6954 10 312.6 0.6 −13440 50 −9067.8 1.7
As 33 18218 4 17911.0 2.5 −5317.1 2.0 −3893 14 −12272 4 −8891.0 0.8
Se 34 20094 11 15449.4 0.6 −4686.2 1.9 −7845 8 −6035.6 0.6 −14934 15
Br 35 21650 50 12760 15 −3670 15 −11917 16 −5568 14 −14879 14
Kr 36 23915 10 10684 13 −3630 30 −17700 220 600 8 −20478 9
Rb 37 27310# 150# 8170 50 −2580 570 ∗ 795 17 −24600# 500#
Sr 38 31070# 640# 4650 220 −2120 690 ∗ 8420 220 ∗
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A Elt. Z S(n) S(p) Q(4β−) Q(d,α ) Q(p,α ) Q(n,α )

76 Ni 28 5780# 990# 19400# 1210# 31600# 900# 1350# 1210# 290# 1140# ∗
Cu 29 4930 980 14360# 400# 21314 7 8110# 400# 3750# 300# −8290# 700#
Zn 30 7740 110 15310 980 13120 80 4580 80 1710 80 −6630# 310#
Ga 31 5903 3 11120 70 3993 10 10120 50 3980 40 −1664 4
Ge 32 9427.9 0.5 12037.4 2.9 −4199 4 5547 4 1350.3 2.4 −2160 40
As 33 7328.41 0.07 7722.0 1.0 −11809.7 2.6 11843.7 1.0 3872.1 1.0 3056.2 2.5
Se 34 11154.35 0.29 9508.6 0.8 −21010 40 6318.7 1.7 569 4 1691.9 0.5
Br 35 9221 17 5409 9 −31590# 500# 12634 9 2793 14 6314 10
Kr 36 12762 9 7164 15 ∗ 7003 16 −520 50 4850 11
Rb 37 11329 8 3445 8 ∗ 12562.5 2.8 936 7 8800 50
Sr 38 15690 220 4310 40 ∗ 8380 40 −3330# 160# 7950 40
Y 39 ∗ −630# 550# ∗ 12700# 710# −2140# 780# 13000# 530#

77 Ni 28 3210# 1030# ∗ 34470# 500# 3460# 950# 370# 950# ∗
Cu 29 5670# 400# 14260# 990# 25340# 400# 6040# 570# 4660# 570# −10680# 900#
Zn 30 4660 140 15040 120 15880 120 6110 990 2150 120 −4700# 420#
Ga 31 7767 3 11140 80 7243 4 7190 70 4580 50 −4340 7
Ge 32 6072.3 0.4 12206.4 2.6 −1044.6 2.6 7961.4 3.0 1700 4 140 50
As 33 9698.4 1.9 7992.5 1.8 −9092 8 8650.7 1.8 4369.9 1.8 −221 4
Se 34 7418.86 0.06 9599.1 0.8 −16796 9 9143.6 0.8 1124.4 1.7 4469.2 0.5
Br 35 11017 10 5271.8 2.8 −26330# 60# 9644.9 2.8 3841.9 2.8 3271 3
Kr 36 9226 4 7169 10 ∗ 9680 14 1 15 7689.7 2.6
Rb 37 12416 8 3099 8 ∗ 10210 11 2371 8 6128 17
Sr 38 11630 40 4613 9 ∗ 10128 12 −1023 10 10174 10
Y 39 16270# 510# −50# 50# ∗ 10430# 230# −1340# 510# 10660# 60#

78 Ni 28 5620# 1210# ∗ 37570# 1100# ∗ 70# 1360# ∗
Cu 29 4240# 570# 15290# 640# 28070# 400# 7570# 990# 4020# 570# −9600# 900#
Zn 30 6690 150 16050# 410# 19680 90 4340 90 1640 980 −7800# 410#
Ga 31 5786 3 12270 120 9746 5 9140 80 3630 70 −3940 980
Ge 32 8719 4 13159 5 2318 4 5145 4 1466 5 −3750 70
As 33 6972 10 8892 10 −5881 12 11106 10 3903 10 1294 10
Se 34 10497.81 0.16 10398.5 1.8 −13852 8 5974.2 0.8 870.4 0.8 476.7 0.5
Br 35 8289 5 6142 4 −20930# 400# 12511 4 3581 4 5227 4
Kr 36 12081.6 2.2 8234 3 −32480# 500# 6820 10 −177 14 3635.7 2.0
Rb 37 10183 11 4056 8 ∗ 12789 8 2251 11 7849 16
Sr 38 13441 12 5638 11 ∗ 8017 8 −1088 11 6796 11
Y 39 13690# 410# 2010# 400# ∗ 12430# 400# −1040# 460# 10340# 400#
Zr 40 ∗ 2090# 510# ∗ 7710# 710# ∗ 10570# 550#

79 Cu 29 5650# 640# 15320# 1210# 31310# 500# 5130# 710# 4150# 1030# ∗
Zn 30 4150# 270# 15960# 480# 22500# 260# 5870# 480# 2420# 260# −6160# 940#
Ga 31 6870 100 12460 130 13560 100 6920 160 4490 130 −5890 100
Ge 32 5700 90 13070 90 4950 90 7210 90 1670 90 −1710 120
As 33 8890 11 9063 7 −2833 8 8288 6 4441 5 −1693 6
Se 34 6962.83 0.13 10389 10 −10441 9 8709.8 1.8 1236.0 0.9 2941.85 0.22
Br 35 10688 4 6331.4 1.7 −17710 450 9241.9 1.7 4047.6 1.7 1867.4 1.8
Kr 36 8334 4 8279 5 −27090# 400# 9503 5 710 10 6456 4
Rb 37 11938 10 3913 6 ∗ 10077 6 3075 7 5132 11
Sr 38 10374 11 5829 11 ∗ 10059 11 −133 9 9184 9
Y 39 13900# 600# 2470 450 ∗ 10160 450 750 450 7770 450
Zr 40 13730# 640# 2120# 570# ∗ 10260# 410# −3790# 640# 12530# 400#
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A Elt. Z S(2n) S(2p) Q(α ) Q(2β−) Q(εp) Q(β−n)

76 Ni 28 9380# 990# ∗ −15740# 1210# 20530# 910# ∗ 4440# 1330#
Cu 29 11112 9 33310# 800# −14100# 600# 15321 7 −28770# 800# 3420 70
Zn 30 12570 90 28340# 410# −10620 440 11080 80 −25520# 410# −1740 80
Ga 31 14390 4 24868 6 −8938.6 2.4 5992.9 2.7 −19470 980 −2511.5 2.6
Ge 32 15933.2 0.5 22080 50 −7507 6 2039.00 0.05 −18030 70 −8252.0 0.8
As 33 17572.2 1.9 18818 4 −6125.0 2.0 −2000 9 −11114 3 −8191.8 0.8
Se 34 19181.9 0.3 16407.6 0.5 −5091.1 0.5 −6238 4 −10684.6 0.5 −14184 14
Br 35 21126 18 14007 9 −4484 10 −9809 10 −4546 9 −14037 12
Kr 36 22825 5 11380 4 −3545 13 −14770 40 −4134 4 −19864 8
Rb 37 24705 4 9752 15 −3890 60 −21780# 500# 1370 14 −21930 220
Sr 38 29690# 500# 6490 40 −2730 40 ∗ 2790 40 ∗
Y 39 ∗ 1360# 500# −3010# 710# ∗ 11230# 500# ∗

77 Ni 28 8990# 640# ∗ ∗ 21980# 520# ∗ 6160# 500#
Cu 29 10600# 1060# 33660# 900# −13970# 810# 17420# 400# ∗ 5490# 410#
Zn 30 12400 140 29400# 420# −11280# 320# 12490 120 −24400# 910# −500 120
Ga 31 13670 3 26450 980 −9431 5 7924 3 −22305 7 −850.6 2.9
Ge 32 15500.2 0.6 23320 70 −8230 40 3385.6 0.4 −16370 80 −6995.8 0.9
As 33 17026.8 1.9 20030 3 −6642.2 2.8 −682 3 −14909 3 −6735.8 1.8
Se 34 18573.2 0.3 17321.1 0.5 −5727.0 0.5 −4430.2 2.6 −8675.52 0.08 −12382 9
Br 35 20239 14 14780.4 2.9 −4703 5 −8410 8 −8234.4 2.9 −12292 5
Kr 36 21988 8 12578.4 2.6 −4377 11 −12365 10 −2206.4 2.6 −17760.9 2.7
Rb 37 23745 11 10263 16 −3620 50 −17920# 60# −1824 12 −18650 40
Sr 38 27330 220 8058 12 −3677 11 ∗ 3921 10 −27170# 500#
Y 39 ∗ 4260# 60# −3280# 160# ∗ 6290# 60# ∗

78 Ni 28 8830# 1420# ∗ ∗ 23050# 1100# ∗ 6210# 1170#
Cu 29 9920# 400# ∗ −14930# 900# 18960# 400# ∗ 5900# 420#
Zn 30 11350 120 30310# 910# −11400# 410# 14520 90 −27880# 510# 580 90
Ga 31 13553 3 27309 7 −10125 7 9111 10 −22420# 400# −563.9 3.0
Ge 32 14792 4 24300 80 −8580 50 5164 4 −20430 120 −6017 4
As 33 16671 10 21099 10 −7193 11 635 10 −14114 10 −6289 10
Se 34 17916.67 0.17 18390.98 0.18 −6028.6 0.5 −2846.4 2.0 −13101.0 0.4 −11862.5 2.8
Br 35 19306 10 15741 4 −5017 4 −6516 8 −6825 4 −11354 4
Kr 36 21308 4 13505.6 2.0 −4391.9 2.0 −11006 8 −6869.1 2.0 −17427 8
Rb 37 22599 8 11225 12 −4055 17 −14410# 400# −990 8 −17203 12
Sr 38 25070 40 8738 8 −3267 8 −21470# 500# −293 8 −24340# 60#
Y 39 29970# 640# 6630# 400# −3040# 400# ∗ 5010# 400# ∗
Zr 40 ∗ 2040# 500# −3430# 710# ∗ 8810# 500# ∗

79 Cu 29 9890# 640# ∗ −15250# 950# 20180# 510# ∗ 6940# 510#
Zn 30 10840# 290# 31250# 570# −11940# 480# 16070# 240# −26410# 1130# 2220# 260#
Ga 31 12660 100 28510# 410# −10810 980 11130 100 −25050# 410# 1280 100
Ge 32 14420 90 25340 150 −9440 110 6430 90 −19430 130 −4740 90
As 33 15863 6 22222 6 −7597 6 2432 5 −17219 6 −4682 5
Se 34 17460.64 0.21 19281.5 0.5 −6486.1 0.5 −1475 4 −11344 4 −10537 4
Br 35 18976 3 16729.9 2.0 −5461.0 1.8 −5265 6 −10540 10 −9960.1 2.3
Kr 36 20416 4 14421 4 −4699 4 −8966 9 −4706 4 −15578 8
Rb 37 22121 10 12146 7 −4089 15 −12450 450 −4640 7 −15701 10
Sr 38 23815 13 9885 9 −3578 12 −18120# 400# 1414 8 −21020# 400#
Y 39 27590# 450# 8110 450 −3560 450 ∗ 1290 450 −24730# 680#
Zr 40 ∗ 4130# 400# −3160# 460# ∗ 8530# 400# ∗
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A Elt. Z S(n) S(p) Q(4β−) Q(d,α ) Q(p,α ) Q(n,α )

80 Cu 29 2190# 780# ∗ 35710# 600# 8560# 1250# 5160# 780# ∗
Zn 30 6500# 310# 16810# 530# 25920 170 3620# 440# 1600# 440# −9450# 530#
Ga 31 4700 160 13010# 290# 16750 120 8920 150 4450 170 −4910# 420#
Ge 32 8100 90 14290 100 8377 28 4902 28 1341 28 −5150 120
As 33 6594 24 9960 90 14 24 10414 24 3919 23 −521 23
Se 34 9913.7 1.6 11412 5 −7452 7 5768 10 1020.7 2.0 −899.5 1.7
Br 35 7892.28 0.13 7260.8 1.7 −14670 180 11847.4 1.6 3574.2 1.7 3673.5 2.0
Kr 36 11521 4 9112.9 2.4 −22380 1490 6271 4 206 4 2353.5 2.2
Rb 37 9441 9 5019 8 ∗ 12718 7 2861 7 6708 8
Sr 38 12903 11 6794 9 ∗ 7339 10 −620 10 5508 7
Y 39 10930 480 3030 180 ∗ 12670 180 1450 180 9250 180
Zr 40 16230# 1540# 4450 1560 ∗ 7720# 1540# −3750# 1490# 7930 1490

81 Zn 30 2350# 340# 16970# 670# 30260# 300# 6910# 590# 3490# 500# −6180# 1140#
Ga 31 6920 230 13430 260 19990 190 6150# 320# 4220 210 −7590# 440#
Ge 32 4860 120 14460 170 11390 120 6920 160 2270 120 −3310 150
As 33 8445 24 10307 29 2922 8 7670 90 4193 7 −3180 6
Se 34 6700.9 0.4 11519 23 −4862 7 7958 5 1292 10 1119 4
Br 35 10156.7 2.2 7503.9 2.2 −11960 60 8653.6 2.2 3915.3 2.2 489 10
Kr 36 7872.9 2.3 9093.5 2.3 −19210 170 9085.3 2.3 622 4 4978.4 2.3
Rb 37 11353 9 4851 6 −27980# 1500# 9699 7 3589 6 3644 7
Sr 38 9291 9 6644 9 ∗ 9986 9 273 10 8298 6
Y 39 12870 190 3000 60 ∗ 10170 60 2020 60 6570 60
Zr 40 11040 1500 4560 240 ∗ 10580 480 −1100# 430# 10330 170
Nb 41 ∗ −750# 150# ∗ 10590# 1550# −910# 1580# 10700# 1550#

82 Zn 30 4400# 590# ∗ 35140# 500# 4700# 780# 4730# 710# ∗
Ga 31 3190# 360# 14270# 420# 24390# 300# 9450# 340# 5180# 400# −5130# 590#
Ge 32 7390 270 14930 310 14970 240 4220 270 1750 260 −6560# 360#
As 33 5860 200 11310 230 5860 200 9900 200 4030 220 −2170 220
Se 34 9275.8 1.2 12350 5 −1586 6 5276 23 907 5 −2460 90
Br 35 7592.94 0.12 8395.9 2.2 −9300 100 10974.3 2.2 3285.2 2.2 1786 6
Kr 36 10966.8 1.1 9903.6 1.0 −16400# 230# 6010.8 2.0 343.1 2.0 974.5 2.1
Rb 37 8805 7 5783 3 −23210# 300# 12415 3 3119 5 5527 3
Sr 38 12552 8 7843 8 ∗ 6875 9 −341 8 4081 7
Y 39 10250 120 3950 100 ∗ 12830 100 2150 100 8260 100
Zr 40 13780# 280# 5460# 230# ∗ 7740# 290# −970# 500# 6930# 230#
Nb 41 13570# 1530# 1780# 340# ∗ 13250# 1520# −750# 500# 11030# 540#

83 Zn 30 1910# 710# ∗ 39040# 500# ∗ 5010# 780# ∗
Ga 31 4360# 420# 14220# 590# 29620# 300# 7450# 420# 7320# 340# −7290# 670#
Ge 32 3350# 310# 15090# 360# 19080# 200# 7790# 270# 3100# 230# −3410# 260#
As 33 7630 300 11550 330 9190 220 7130 250 4500 220 −5100 250
Se 34 5818 3 12310 200 1455 11 7903 6 1683 23 −179 28
Br 35 9584 4 8704 4 −6680 40 8091 4 3615 4 −1203 24
Kr 36 7464 3 9774 3 −13520 100 8704 3 772 3 3425 3
Rb 37 10958 7 5774 6 −20120 310 9330 6 3682 6 2461 6
Sr 38 8858 12 7896 11 −29050# 500# 9370 12 241 12 6743 10
Y 39 12210 110 3610 40 ∗ 9910 40 2850 40 5490 40
Zr 40 10340# 240# 5560 140 ∗ 10270 110 −380 200 9500 100
Nb 41 14060# 430# 2060# 390# ∗ 10240 360 1420 1520 7910 360
Mo 42 ∗ 2060# 590# ∗ 10440# 1580# ∗ 13420# 1570#
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A Elt. Z S(2n) S(2p) Q(α ) Q(2β−) Q(εp) Q(β−n)

80 Cu 29 7840# 720# ∗ ∗ 22690# 610# ∗ 8900# 650#
Zn 30 10640 190 32130# 1110# −12660# 920# 17670 170 ∗ 2590 200
Ga 31 11570 120 28960# 420# −10580 120 13020 120 −24100# 520# 2280 150
Ge 32 13796 29 26750 90 −9800 80 8245 28 −23390# 260# −3950 29
As 33 15485 25 23031 23 −8288 23 3730 23 −16940 100 −4313 23
Se 34 16876.5 1.6 20476 4 −6971.8 1.6 132.6 2.4 −15560 90 −9762.7 0.3
Br 35 18580 4 17650 10 −6024.9 1.8 −3717 7 −9542 5 −9518 3
Kr 36 19855.4 1.8 15444.3 2.2 −5065.4 2.2 −7584 7 −9263.9 2.2 −15160 6
Rb 37 21379 10 13298 8 −4309 12 −10960 180 −3393 7 −14768 11
Sr 38 23277 10 10706 7 −3719 8 −14790 1490 −3154 8 −20020 450
Y 39 24830# 440# 8860 180 −3160 180 ∗ 2300 180 −21930# 440#
Zr 40 29960# 1570# 6920 1490 −3700 1490 ∗ 2670 1490 ∗

81 Zn 30 8850# 400# ∗ −11810# 590# 20180# 320# ∗ 4940# 320#
Ga 31 11620 220 30230# 540# −11830# 440# 14550 190 −28820# 630# 3460 190
Ge 32 12960 150 27460# 290# −10010 170 10090 120 −21750 210 −2220 120
As 33 15039 7 24600 100 −8966 6 5442 6 −20690 120 −2845 5
Se 34 16614.6 1.7 21480 90 −7600.4 1.7 1304.5 2.3 −14163 28 −8571.4 0.5
Br 35 18049.0 2.2 18916 6 −6483.2 2.7 −2520 6 −13105 23 −8153.7 2.2
Kr 36 19394 4 16354.4 2.3 −5519.4 2.3 −6166 7 −7223.1 2.2 −13593 7
Rb 37 20794 8 13964 6 −4645 7 −9440 60 −6854 6 −13218 9
Sr 38 22194 10 11663 7 −3783 7 −13040 170 −924 6 −18380 180
Y 39 23800 450 9790 60 −3620 60 −18540# 1500# −1130 60 −18570 1490
Zr 40 27270# 430# 7590 170 −3110 170 ∗ 4530 170 ∗
Nb 41 ∗ 3700# 1560# −3000# 1500# ∗ 6450# 1510# ∗

82 Zn 30 6760# 530# ∗ −10590# 1210# 23170# 560# ∗ 7450# 540#
Ga 31 10110# 320# 31230# 670# −10780# 500# 17220# 360# ∗ 5130# 320#
Ge 32 12250 250 28360 300 −10710 260 11970 240 −26790# 390# −1160 240
As 33 14310 200 25770 230 −9040 200 7170 200 −19630 280 −2010 200
Se 34 15976.7 1.1 22657 28 −8157 4 2995.5 1.9 −18580 120 −7690.5 2.1
Br 35 17749.6 2.2 19915 23 −7104 10 −1308 3 −12252 6 −7873.7 0.5
Kr 36 18839.7 2.1 17407.5 2.0 −5988.3 2.1 −4581 6 −11489.0 2.0 −13206 6
Rb 37 20158 7 14877 3 −5161 5 −8000 100 −5502 3 −12732 7
Sr 38 21843 9 12694 6 −4254 6 −11820# 230# −5603 6 −18060 60
Y 39 23120 200 10600 100 −3680 100 −15220# 320# −30 100 −17780 200
Zr 40 24820# 1510# 8460# 230# −3440# 230# ∗ 50# 230# −24790# 1520#
Nb 41 ∗ 6330# 350# −2870# 500# ∗ 5750# 300# ∗

83 Zn 30 6320# 590# ∗ ∗ 24600# 540# ∗ 8730# 590#
Ga 31 7550# 360# ∗ −9490# 590# 20490# 370# ∗ 8170# 390#
Ge 32 10740# 230# 29350# 360# −9910# 330# 14440# 200# −25730# 540# 1350# 280#
As 33 13490 220 26480 290 −9800 240 9130 220 −24070# 370# −360 220
Se 34 15094 3 23620 120 −8280 90 4641 4 −17010 240 −5916 4
Br 35 17177 4 21054 7 −7797 7 66 7 −15970 200 −6491 4
Kr 36 18430 3 18170 3 −6489 3 −3186 11 −9677 3 −11865 4
Rb 37 19763 8 15678 6 −5431 6 −6750 40 −8867 6 −11138 8
Sr 38 21410 12 13679 10 −4778 11 −10340 100 −3495 10 −16670 100
Y 39 22450 80 11450 40 −3950 40 −13370 310 −3430 40 −16210# 230#
Zr 40 24110 190 9510 100 −3410 100 −18710# 510# 2260 100 −21560# 310#
Nb 41 27620# 1530# 7520 320 −3030 550 ∗ 1940 330 ∗
Mo 42 ∗ 3840# 530# −2820# 640# ∗ 9160# 550# ∗
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A Elt. Z S(n) S(p) Q(4β−) Q(d,α ) Q(p,α ) Q(n,α )

84 Ga 31 2790# 500# 15100# 640# 33690# 400# 9060# 640# 6890# 500# ∗
Ge 32 5420# 360# 16150# 420# 24190# 300# 5570# 420# 4600# 360# −6470# 420#
As 33 4270# 370# 12470# 360# 13670# 300# 10250# 390# 5090# 320# −2450# 360#
Se 34 8682 15 13360 220 4692 15 5080 200 1446 15 −4000 120
Br 35 6862 15 9748 15 −3640 90 10505 15 3454 15 380 16
Kr 36 10520.60 0.30 10711 4 −10940# 200# 5776 3 408 3 −395 3
Rb 37 8747 7 7057.3 2.3 −17870# 300# 11550 3 2808 3 3871 3
Sr 38 11920 11 8858 7 −24840# 400# 6255 4 −325 7 2697 4
Y 39 9900 100 4650 90 ∗ 12560 90 2230 90 6940 90
Zr 40 13110# 220# 6460# 200# ∗ 7410# 220# −610# 210# 5680# 200#
Nb 41 10990# 430# 2710# 310# ∗ 13020# 370# 1470# 340# 9790# 300#
Mo 42 16130# 640# 4140# 510# ∗ 7880# 500# −3460# 1550# 8330# 430#

85 Ga 31 4020# 640# ∗ 38560# 500# 6960# 710# 7270# 710# ∗
Ge 32 2890# 500# 16250# 570# 28410# 400# 7030# 500# 4900# 500# −4960# 640#
As 33 5310# 360# 12370# 360# 18840# 200# 8290# 280# 7170# 310# −4570# 360#
Se 34 4550 30 13640# 300# 8670 30 8160 220 2760 200 −1160 250
Br 35 8882 24 9947 24 −768 27 7441 19 3848 19 −2640 200
Kr 36 7121 3 10970 15 −8330 100 8239 5 880.3 2.8 1760.1 2.8
Rb 37 10488.6 2.8 7025.3 2.8 −15020 220 8525.2 2.8 3286.2 1.8 975.5 1.9
Sr 38 8530 4 8642 4 −22000# 280# 8683 7 −50 4 5133 3
Y 39 11760 90 4487 19 −30180# 400# 9664 22 3030 20 3992 19
Zr 40 9730# 220# 6280 140 ∗ 9890 110 −90 140 8510 100
Nb 41 13340# 370# 2950# 300# ∗ 10020 240 1910# 320# 6690 250
Mo 42 11370# 490# 4510# 410# ∗ 10570# 420# −1270# 410# 10740# 360#
Tc 43 ∗ −850# 570# ∗ 10800# 640# ∗ 10960# 500#

86 Ga 31 2370# 950# ∗ 41290# 800# ∗ 6810# 950# ∗
Ge 32 4850# 640# 17080# 710# 33420# 500# 4970# 640# 4410# 590# −7900# 710#
As 33 3900# 360# 13370# 500# 23600# 300# 9810# 420# 6620# 360# −4120# 420#
Se 34 6180 30 14510# 200# 13983 16 6250# 300# 4200 220 −3990# 200#
Br 35 5101 22 10500 30 3644 18 11023 18 4565 12 −110 220
Kr 36 9856.6 2.0 11944 19 −5460 30 5245 15 607 4 −2279 4
Rb 37 8651.00 0.20 8555.7 2.0 −12920 90 10394.8 2.8 2098.7 2.8 1908 4
Sr 38 11492 3 9645.2 1.1 −19970 440 5937.3 3.0 −585 6 1105 3
Y 39 9513 24 5470 14 −26080# 300# 12071 15 2376 18 5438 15
Zr 40 12730 110 7250 40 ∗ 7060 100 −610 50 4640 30
Nb 41 10750 240 3970 130 ∗ 12380# 210# 1500 130 8150 100
Mo 42 13520# 520# 4700 490 ∗ 8030# 530# −730 540 7550 450
Tc 43 13610# 500# 1390# 410# ∗ 13310# 500# −600# 590# 11400# 430#

87 Ge 32 2460# 710# 17170# 950# 36470# 500# 6530# 710# 4730# 640# ∗
As 33 4900# 420# 13430# 590# 28620# 300# 7800# 500# 7130# 420# −6230# 500#
Se 34 4110 40 14720# 300# 18300 40 7450# 200# 4360# 300# −2690# 300#
Br 35 6289 21 10605 24 9162 18 9280 30 6959 23 −2130# 300#
Kr 36 5515.17 0.25 12359 11 −1361 8 8612 19 1954 15 889 15
Rb 37 9922.10 0.20 8621.20 0.10 −10410 60 7593.3 1.9 2697.3 2.8 −1152 15
Sr 38 8428.15 0.12 9422.4 1.1 −17190 220 7997.7 1.1 −266.3 3.0 3197.0 3.0
Y 39 11806 14 5784.1 1.1 −23900# 300# 8795 3 2489 4 2378 3
Zr 40 9620 30 7354 16 −32010# 600# 9205 21 −330 90 6942 9
Nb 41 12430 100 3670 70 ∗ 9680 120 2170# 210# 5620 110
Mo 42 11210 490 5160 240 ∗ 10170 320 −950# 370# 9440# 300#
Tc 43 13990# 420# 1860# 530# ∗ 10690# 410# 1550# 500# 8400# 420#
Ru 44 ∗ 1420# 670# ∗ 11040# 720# ∗ 14110# 720#
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A Elt. Z S(2n) S(2p) Q(α ) Q(2β−) Q(εp) Q(β−n)

84 Ga 31 7140# 500# ∗ −10080# 720# 21980# 500# ∗ 8720# 450#
Ge 32 8770# 390# 30370# 590# −8830# 340# 17710# 300# −29240# 590# 3560# 370#
As 33 11900# 360# 27560# 420# −9370# 330# 11720# 300# −23980# 420# 1190# 300#
Se 34 14500 14 24910 240 −8860 30 6479 15 −22340# 200# −5014 15
Br 35 16446 15 22050 200 −8065 28 1951 15 −15210 220 −5889 14
Kr 36 17984 3 19415 3 −7096 3 −1787 4 −14379 4 −11428 7
Rb 37 19704 4 16832 3 −6285 3 −5590 90 −8030 4 −11026 11
Sr 38 20778 6 14632 4 −5176 4 −9150# 200# −7951 4 −16390 40
Y 39 22110 140 12550 90 −4410 90 −12280# 310# −2370 90 −15770 130
Zr 40 23440# 300# 10060# 200# −3610# 200# −15690# 450# −1990# 200# −20610# 370#
Nb 41 25050# 420# 8270# 320# −3090# 350# ∗ 3160# 300# −22200# 590#
Mo 42 ∗ 6190# 460# −2710# 1540# ∗ 3360# 410# ∗

85 Ga 31 6810# 590# ∗ ∗ 23270# 540# ∗ 10120# 590#
Ge 32 8310# 450# 31350# 640# −9370# 500# 19360# 400# ∗ 4940# 500#
As 33 9590# 290# 28510# 360# −7770# 270# 15290# 200# −26510# 450# 4560# 200#
Se 34 13230 30 26110# 200# −8550 120 9052 30 −21470# 300# −2700 30
Br 35 15744 20 23310 220 −8502 20 3557 19 −19820# 300# −4251 19
Kr 36 17641 3 20718 4 −7515.7 2.8 −378 3 −12817 15 −9802 3
Rb 37 19235 6 17736 4 −6617.4 2.0 −4325 19 −11657 15 −9595 3
Sr 38 20450 11 15699 4 −5833 3 −7950 100 −5961 4 −15020 90
Y 39 21660 50 13345 20 −4812 20 −10690 220 −5381 19 −14420# 200#
Zr 40 22830 140 10930 100 −4050 100 −14050# 300# 210 100 −19340# 320#
Nb 41 24330 390 9400 230 −3560 230 −19490# 460# −280 240 −19420# 460#
Mo 42 27500# 580# 7220# 300# −3040# 330# ∗ 5100 200 ∗
Tc 43 ∗ 3280# 510# −2610# 1550# ∗ 6930# 500# ∗

86 Ga 31 6390# 900# ∗ ∗ 24800# 860# ∗ 10640# 900#
Ge 32 7740# 590# ∗ −9810# 710# 20700# 500# ∗ 5410# 540#
As 33 9210# 420# 29620# 500# −8470# 420# 16490# 300# −26390# 590# 5210# 300#
Se 34 10731 21 26870# 300# −7340 240 12725 16 −24760# 400# −2 25
Br 35 13983 18 24140# 300# −7740 200 7107 11 −19610# 200# −2231 11
Kr 36 16977.2 2.8 21892 15 −8096.5 2.0 1258.0 1.1 −18126 30 −9169.56 0.10
Rb 37 19139.6 2.8 19526 15 −7675.5 2.0 −3463 14 −11426 19 −9715.8 2.8
Sr 38 20022 3 16670.5 3.0 −6359.0 2.1 −6720 30 −10332.3 2.2 −14753 19
Y 39 21270 90 14111 14 −5520 14 −9460 90 −4405 14 −14210 100
Zr 40 22460# 200# 11740 30 −4220 30 −13250 440 −3990 30 −18730 230
Nb 41 24090# 310# 10250 130 −4060 130 −16620# 310# 730 90 −18790# 290#
Mo 42 24890# 590# 7640# 480# −2790# 490# ∗ 1300 450 −24960# 590#
Tc 43 ∗ 5910# 420# −2660# 420# ∗ 6650# 370# ∗

87 Ge 32 7310# 640# ∗ −10360# 710# 22350# 510# ∗ 6840# 590#
As 33 8800# 360# 30510# 590# −9020# 420# 17870# 300# −28920# 860# 6490# 300#
Se 34 10300 50 28090# 400# −8110# 200# 14130 40 −24030# 510# 990 40
Br 35 11389 26 25110# 200# −6400 220 10741 18 −22000# 300# 1337 18
Kr 36 15371.8 2.0 22859 30 −7794 4 4171.0 1.1 −17458 16 −6033.7 0.3
Rb 37 18573.10 0.02 20565 19 −8014 4 −1579.1 1.6 −16247 11 −8145.5 1.1
Sr 38 19920 3 17978.1 2.2 −7324 3 −5532 8 −8903.8 1.1 −13668 14
Y 39 21319 19 15429.3 1.6 −6369 6 −8840 60 −7560.7 1.6 −13290 30
Zr 40 22340 100 12824 9 −4978 13 −11650 220 −2114 8 −17590 90
Nb 41 23180 230 10920 60 −4280 80 −15060# 300# −2190 60 −17700 440
Mo 42 24730# 360# 9120 240 −3660 240 −20360# 640# 2820 230 −22560# 370#
Tc 43 27600# 500# 6550# 370# −2590# 430# ∗ 3420# 310# ∗
Ru 44 ∗ 2810# 660# −2020# 780# ∗ 9930# 740# ∗
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A Elt. Z S(n) S(p) Q(4β−) Q(d,α ) Q(p,α ) Q(n,α )

88 Ge 32 3970# 860# ∗ 39550# 700# 4930# 1060# 4780# 860# ∗
As 33 3380# 590# 14340# 710# 31320# 500# 9270# 710# 6640# 640# −5590# 710#
Se 34 5370 60 15180# 300# 24040 50 5980# 300# 4310# 200# −5170# 400#
Br 35 4950 40 11440 50 13570 40 10520 40 6560 50 −1760# 200#
Kr 36 7054 13 13124 22 3931 17 6658 17 3782 23 −1620 30
Rb 37 6082.52 0.16 9188.5 0.3 −6540 100 11367.38 0.19 3735.3 2.0 1648 19
Sr 38 11112.64 0.16 10612.9 1.1 −15222 20 5536.1 1.1 −890.4 1.1 −795.1 2.2
Y 39 9351.7 1.9 6707.7 1.5 −21590# 200# 10935.2 1.5 1667 3 3514.6 1.9
Zr 40 12346 13 7893 10 −27980# 400# 6371 17 −917 22 3126 11
Nb 41 9960 120 4010 100 ∗ 12440 100 1940 140 7420 100
Mo 42 13080 220 5810 60 ∗ 7840 90 −690 220 6100 100
Tc 43 11660# 360# 2300# 300# ∗ 12560# 480# 1260# 340# 10090# 300#
Ru 44 16380# 720# 3810# 500# ∗ 8270# 500# −3120# 570# 9100# 490#

89 Ge 32 1630# 1140# ∗ 43030# 910# ∗ 5530# 1210# ∗
As 33 3930# 710# 14290# 860# 34570# 500# 7810# 710# 7570# 710# −7140# 950#
Se 34 3390# 300# 15200# 590# 27010# 300# 7500# 420# 4820# 420# −3710# 590#
Br 35 5910 70 11980 80 19130 60 8720 70 6830 60 −3780# 300#
Kr 36 5110 50 13280 60 8140 50 7840 50 3780 50 −540 50
Rb 37 7175 5 9309 14 −1062 27 9708 5 6417 5 −427 12
Sr 38 6358.72 0.09 10889.1 1.1 −11205 16 9099.5 1.1 1401.9 1.1 2702.8 1.1
Y 39 11474 3 7069.0 2.6 −19860# 200# 7889.5 2.6 1685.9 2.6 691.7 2.6
Zr 40 9317 10 7859 4 −25360# 500# 8861 4 −721 15 5301 4
Nb 41 12650 100 4316 29 −32990# 450# 9409 28 2020 40 4280 30
Mo 42 10375 25 6220 100 ∗ 9890 60 −310 90 8450 30
Tc 43 13210# 280# 2430# 200# ∗ 10560# 300# 1580# 480# 7630# 220#
Ru 44 11940# 640# 4090# 540# ∗ 10320# 590# −1440# 590# 10690# 670#
Rh 45 ∗ −700# 200# ∗ 10390# 750# ∗ 11200# 540#

90 As 33 2380# 950# 15050# 1210# 37910# 800# 9400# 1060# 7650# 950# ∗
Se 34 4800# 500# 16070# 640# 30020# 400# 6070# 640# 4920# 500# −6040# 640#
Br 35 4120 100 12710# 310# 21870 80 9970 90 6830 90 −2990# 310#
Kr 36 6310 50 13690 60 13797 19 6470 40 3751 26 −2740 40
Rb 37 5721 9 9920 50 3295 8 11041 15 6212 7 142 19
Sr 38 7803.8 2.9 11518 6 −5774 6 7378.2 2.9 3520.2 2.9 414.2 2.9
Y 39 6857.03 0.10 7567.3 2.6 −15280 240 12145.1 2.6 3257.0 2.6 3756.7 2.6
Zr 40 11970 3 8354.5 1.7 −23460# 300# 6242.7 2.9 −884.5 2.7 1759.5 2.5
Nb 41 10077 27 5076 5 −29440# 500# 11678 11 1556 9 6009 5
Mo 42 13235 16 6806 27 ∗ 6620 100 −1120 60 4827 10
Tc 43 11430# 310# 3490 240 ∗ 12200 240 1350 330 8620 250
Ru 44 13870# 590# 4750# 360# ∗ 8110# 360# −1320# 420# 8030# 370#
Rh 45 13630# 670# 990# 710# ∗ 13140# 640# −1010# 780# 11550# 590#

91 As 33 3480# 1210# ∗ 40890# 900# 7540# 1280# 8140# 1140# ∗
Se 34 2480# 640# 16180# 950# 33310# 500# 7520# 710# 5810# 710# −4550# 860#
Br 35 4960 110 12870# 410# 24840 70 8400# 310# 7230 90 −4570# 510#
Kr 36 4410 60 13980 100 16580 60 7970 80 4290 70 −1790 80
Rb 37 6455 10 10064 20 8887 9 9690 50 6811 16 −1370 40
Sr 38 5775 5 11573 8 −1441 12 8778 7 3828 5 1693 14
Y 39 7928.9 2.5 7692.4 2.8 −10360 200 10574.9 3.0 6440.8 3.0 1910.4 2.9
Zr 40 7194.5 0.5 8691.9 1.7 −19230# 580# 10522.2 1.7 1272.8 2.9 5677.7 2.5
Nb 41 12047 5 5154.1 3.0 −27530# 400# 8947 4 1855 10 3313 4
Mo 42 10108 13 6837 12 −34800# 570# 9157 29 −1270 100 7065 15
Tc 43 12850 310 3110 200 ∗ 9730 200 1580 200 5740 220
Ru 44 11420# 660# 4740# 630# ∗ 9900# 620# −1080# 620# 9690# 580#
Rh 45 13960# 640# 1090# 500# ∗ 11120# 640# 1410# 570# 9250# 450#
Pd 46 ∗ 1480# 760# ∗ 10970# 720# ∗ 13890# 690#
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88 Ge 32 6440# 860# ∗ ∗ 23740# 700# ∗ 7770# 760#
As 33 8280# 590# 31510# 950# −9610# 640# 19440# 500# ∗ 7220# 510#
Se 34 9480 50 28610# 510# −8060# 300# 15810 50 −26930# 510# 1910 50
Br 35 11240 40 26160# 300# −7080# 300# 11880 40 −22040# 300# 1910 40
Kr 36 12569 13 23730 21 −6165 20 8230 13 −20400 40 −3166 13
Rb 37 16004.62 0.26 21547 11 −7235 15 1690.1 1.9 −16041 18 −5799.9 1.1
Sr 38 19540.80 0.20 19234.1 1.1 −7915.7 3.0 −4299 10 −14501.3 1.1 −12974.3 1.1
Y 39 21158 14 16130.1 1.9 −6974 3 −8230 100 −6990.3 1.9 −13022 9
Zr 40 21960 30 13677 10 −5404 11 −10923 23 −6032 10 −17510 60
Nb 41 22390 130 11370 100 −4340 140 −13360# 230# −340 100 −16450 240
Mo 42 24290 440 9470 40 −3630# 200# −17050# 400# −641 22 −21650# 300#
Tc 43 25650# 360# 7460# 220# −3260# 360# ∗ 4180# 210# −23440# 630#
Ru 44 ∗ 5670# 590# −2270# 570# ∗ 4760# 460# ∗

89 Ge 32 5600# 1030# ∗ ∗ 25500# 950# ∗ 9530# 1030#
As 33 7300# 590# ∗ −9510# 710# 21430# 510# ∗ 8660# 510#
Se 34 8760# 300# 29540# 590# −8550# 500# 17530# 300# −26350# 760# 3460# 300#
Br 35 10860 60 27170# 300# −7670# 210# 13140 60 −24570# 510# 3050 60
Kr 36 12160 50 24720 60 −6720 60 9480 50 −20140 70 −2190 50
Rb 37 13257 5 22434 19 −5527 20 5989 6 −18270 40 −1862 5
Sr 38 17471.36 0.18 20077.7 1.1 −7153.8 2.2 −1340 4 −13806 13 −9981.3 1.5
Y 39 20825.7 2.8 17681.9 2.6 −7959.3 2.6 −7051 27 −12381.7 2.6 −12150 10
Zr 40 21663 9 14566 4 −6191 5 −9865 16 −4236 4 −16870 100
Nb 41 22610 70 12210 27 −5230 30 −12810# 200# −3640 27 −16020 30
Mo 42 23450 220 10234 17 −4280 100 −15490# 500# 1330 18 −20370# 200#
Tc 43 24870# 360# 8240# 210# −3120# 300# −20190# 490# 940# 220# −20270# 450#
Ru 44 28320# 780# 6400# 550# −2840# 580# ∗ 5900# 500# ∗
Rh 45 ∗ 3110# 540# −2420# 600# ∗ 7760# 490# ∗

90 As 33 6310# 950# ∗ −9520# 1130# 23170# 810# ∗ 9670# 860#
Se 34 8190# 400# 30370# 810# −8510# 640# 19040# 400# −29520# 990# 4570# 410#
Br 35 10030 90 27910# 510# −7900# 310# 14740 80 −24770# 510# 4040 90
Kr 36 11420 23 25670 50 −6854 24 10972 19 −23060# 300# −1329 19
Rb 37 12895 7 23210 40 −6147 13 7126 7 −18080 60 −1224 7
Sr 38 14162.5 2.9 20827 14 −5100.9 2.9 2825.7 2.2 −16500 50 −6311.2 1.4
Y 39 18331 3 18456.4 2.6 −6165.4 2.6 −3831 4 −12064 6 −9689.9 2.8
Zr 40 21287 10 15423.5 2.5 −6668.6 2.5 −8600 6 −9847.1 2.5 −16188 27
Nb 41 22730 100 12935 5 −5798 15 −11450 240 −2243 4 −15724 16
Mo 42 23610 21 11122 11 −4790 30 −14860# 300# −2587 6 −20400# 200#
Tc 43 24640# 320# 9710 260 −3810 260 −17990# 560# 2150 240 −19770# 560#
Ru 44 25800# 500# 7190# 300# −3180# 530# ∗ 2410# 300# −25720# 540#
Rh 45 ∗ 5080# 540# −2430# 590# ∗ 7340# 540# ∗

91 As 33 5860# 1030# ∗ ∗ 24650# 910# ∗ 11000# 990#
Se 34 7280# 590# 31220# 1030# −8530# 710# 20970# 510# ∗ 6210# 510#
Br 35 9080 90 28940# 510# −7950# 310# 16240 70 −27350# 800# 5390 70
Kr 36 10730 80 26690# 300# −7150 70 12330 60 −22670# 410# −20 60
Rb 37 12175 10 23750 60 −6313 19 8600 8 −20410 80 125 9
Sr 38 13579 5 21500 50 −5361 5 4245 4 −15964 19 −5229 5
Y 39 14785.9 2.5 19210 6 −4172.2 2.9 287 3 −14272 7 −5649.1 1.9
Zr 40 19164 3 16259.2 2.5 −5434.9 2.5 −5686 11 −9237.8 2.2 −13305 4
Nb 41 22125 27 13509 3 −6039 4 −10650 200 −7434 3 −14536 6
Mo 42 23343 18 11913 12 −5281 14 −13550# 580# −726 11 −19070 240
Tc 43 24280# 280# 9910 200 −4230 210 −16880# 450# −620 200 −18750# 360#
Ru 44 25290# 770# 8230# 580# −3390# 620# −21260# 810# 4220# 580# −23510# 770#
Rh 45 27590# 600# 5840# 450# −2410# 500# ∗ 4810# 470# ∗
Pd 46 ∗ 2470# 760# −2490# 820# ∗ 10620# 640# ∗
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92 As 33 2140# 1280# ∗ 43850# 900# ∗ 7630# 1280# ∗
Se 34 4380# 780# 17080# 1080# 36220# 600# 5510# 1000# 5360# 780# −7310# 1080#
Br 35 3140 90 13530# 510# 28230 50 10060# 400# 7480# 300# −3790# 510#
Kr 36 5550 60 14570 70 19669 12 6550 80 4650 60 −3940# 300#
Rb 37 5098 10 10750 60 11676 7 10909 19 6820 50 −550 60
Sr 38 7294 6 12411 9 3937 5 7205 7 3709 6 −490 50
Y 39 6540 9 8457 10 −5879 28 11839 9 6260 9 2546 11
Zr 40 8634.80 0.11 9397.8 1.8 −14050# 300# 8744.4 1.7 4111.9 1.7 3401.7 2.5
Nb 41 7887 3 5846.9 1.8 −23090# 400# 13029.7 1.9 3285 4 6899.8 2.5
Mo 42 12672 11 7462 5 −31310# 500# 6562 5 −1291 27 3710 5
Tc 43 11020 200 4019 28 ∗ 11943 27 933 30 7360 40
Ru 44 13820# 660# 5710# 360# ∗ 7510# 380# −1700# 360# 6240# 300#
Rh 45 12330# 570# 1990# 710# ∗ 12660# 500# 1020# 640# 10130# 450#
Pd 46 16170# 760# 3680# 640# ∗ 8430# 710# −2980# 670# 9660# 710#

93 Se 34 2140# 1000# 17080# 1210# 39370# 800# 6850# 1210# 5600# 1130# ∗
Br 35 4540# 300# 13690# 670# 31180# 300# 8000# 590# 7740# 500# −5950# 860#
Kr 36 3300 100 14730 110 23100 100 8200 120 5470 130 −2440# 410#
Rb 37 5917 10 11121 14 14591 8 9400 60 7216 20 −2350 80
Sr 38 5288 8 12602 10 6719 8 8372 11 4141 10 532 20
Y 39 7481 14 8644 11 −621 11 10133 11 6582 11 785 12
Zr 40 6734.5 0.4 9593 9 −9850 90 9938.8 1.9 4234.5 1.8 4471.0 2.2
Nb 41 8831.3 2.0 6043.4 1.6 −18040# 400# 11392.9 1.6 6423.0 1.7 4925.6 2.3
Mo 42 8069.81 0.09 7644 4 −27100# 400# 10540 5 717 5 7610 4
Tc 43 12739 26 4086.5 1.0 −36820# 600# 9312 11 1429 7 4700 6
Ru 44 10930# 310# 5620 90 ∗ 9430 220 −1190 260 8550 90
Rh 45 13880# 570# 2050# 500# ∗ 10200# 710# 1000# 500# 7680# 470#
Pd 46 12270# 640# 3630# 570# ∗ 10120# 570# −1620# 640# 11250# 500#
Ag 47 ∗ −1430# 780# ∗ 11330# 820# ∗ 12080# 780#

94 Se 34 4160# 1130# ∗ 42040# 800# 4830# 1210# 4920# 1210# ∗
Br 35 2830# 500# 14380# 900# 34540# 400# 9560# 720# 7400# 640# −5300# 990#
Kr 36 5200# 320# 15380# 420# 26120# 300# 6150# 300# 5230# 310# −5160# 590#
Rb 37 4007 11 11820 100 17811 9 10943 14 7620 60 −1400 70
Sr 38 6827 10 13512 10 9569 7 6642 9 3769 11 −1880 60
Y 39 6197 13 9553 10 1805 8 11230 8 6161 8 1043 11
Zr 40 8221.1 1.9 10333 11 −4699 13 8257 9 3942.2 2.7 2025 5
Nb 41 7227.54 0.08 6536.4 1.6 −13430# 450# 12800.2 1.6 6390.0 1.6 5626.9 2.4
Mo 42 9678 4 8490.4 2.0 −22060# 400# 8749.4 2.5 3087 4 5127.1 2.0
Tc 43 8623 6 4639 5 −30850# 500# 13362 5 2914 12 8125 5
Ru 44 13370 90 6254 13 ∗ 7078 29 −1720 200 5283 17
Rh 45 11840# 600# 2960# 460# ∗ 12180# 540# 580# 740# 8690# 490#
Pd 46 14720# 570# 4470# 570# ∗ 7720# 570# −2380# 570# 7950# 710#
Ag 47 14590# 780# 890# 640# ∗ 12910# 710# −1030# 760# 11450# 640#

95 Br 35 4170# 640# 14390# 950# 37310# 500# 7530# 950# 7610# 780# −7330# 1030#
Kr 36 2970# 500# 15520# 570# 29620# 400# 7720# 500# 5410# 400# −3740# 720#
Rb 37 5372 22 12000# 300# 20928 21 8870 100 7795 24 −3630 50
Sr 38 4348 10 13852 11 12591 8 8212 11 4519 10 −685 14
Y 39 6930 10 9656 10 4810 9 9588 10 6525 8 −789 9
Zr 40 6462.2 0.9 10598 7 −2208 12 9276 11 4020 9 2856 4
Nb 41 8488.7 2.0 6804.0 1.9 −8440 150 11045.9 2.1 6536.0 2.1 3678 9
Mo 42 7369.10 0.10 8632.0 2.0 −17560# 400# 10211.6 2.0 3604.9 2.5 6392.8 2.0
Tc 43 9934 7 4896 5 −25920# 400# 11497 6 5652 6 6078 6
Ru 44 8953 14 6585 13 −36750# 600# 10864 12 349 29 9002 12
Rh 45 13470# 470# 3060 150 ∗ 9640 170 930# 330# 6240 150
Pd 46 11870# 570# 4500# 600# ∗ 9730# 570# −1930# 570# 9900# 500#
Ag 47 14870# 640# 1040# 570# ∗ 10310# 570# 260# 640# 8910# 570#
Cd 48 ∗ 690# 780# ∗ 10800# 840# ∗ 14450# 780#
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92 As 33 5620# 1210# ∗ ∗ 25660# 910# ∗ 11340# 1030#
Se 34 6870# 720# ∗ −8940# 920# 22140# 600# ∗ 6790# 600#
Br 35 8100 90 29710# 800# −7720# 510# 18190 50 −27010# 910# 6660 80
Kr 36 9958 22 27440# 400# −7330 50 14083 12 −25740# 500# 889 14
Rb 37 11553 9 24730 80 −6460 40 10041 11 −20550 70 802 7
Sr 38 13069 4 22476 19 −5600 14 5586 4 −18850 60 −4594 4
Y 39 14468 9 20030 11 −4629 9 1635 9 −14357 12 −4994 9
Zr 40 15829.3 0.5 17090.2 2.2 −2957.1 2.5 −1649 4 −12098 4 −9892.8 3.0
Nb 41 19935 4 14538.8 2.5 −4574 3 −7514 26 −7392.3 2.6 −12315 11
Mo 42 22780 7 12616 4 −5607 11 −12400# 300# −6204 4 −18890 200
Tc 43 23870 240 10856 26 −5290 100 −15570# 400# 409 26 −18350# 580#
Ru 44 25240# 420# 8820# 300# −4130# 300# −18910# 590# 510# 300# −23380# 500#
Rh 45 26290# 640# 6730# 470# −3080# 450# ∗ 5340# 450# −24030# 690#
Pd 46 ∗ 4770# 590# −2280# 640# ∗ 5870# 770# ∗

93 Se 34 6520# 950# ∗ −9450# 1210# 23300# 810# ∗ 7790# 800#
Br 35 7680# 310# 30770# 950# −8330# 590# 19570# 300# −29410# 950# 7670# 300#
Kr 36 8850 120 28260# 510# −7250# 310# 16070 100 −24660# 610# 2680 100
Rb 37 11015 11 25690 70 −6470 60 11606 13 −23330 50 2179 8
Sr 38 12582 9 23350 60 −5780 50 7032 8 −18589 14 −3343 12
Y 39 14021 11 21056 13 −4936 12 2985 11 −16740 12 −3841 11
Zr 40 15369.3 0.5 18050 4 −3332.8 2.5 −314 4 −11538 4 −8740.0 1.8
Nb 41 16718 3 15441.2 2.4 −1931.4 2.3 −3606 4 −9684 9 −8475 4
Mo 42 20742 11 13491 4 −4360 5 −9540 90 −5639 4 −15940 26
Tc 43 23760 200 11548 5 −5377 27 −14430# 400# −4443 4 −17270# 300#
Ru 44 24750# 590# 9640 90 −4690 90 −17570# 410# 2250 90 −21980# 410#
Rh 45 26210# 570# 7770# 450# −3750# 450# −22390# 720# 2470# 400# −21750# 640#
Pd 46 28440# 690# 5620# 710# −2610# 640# ∗ 7420# 500# ∗
Ag 47 ∗ 2250# 720# −1550# 750# ∗ 9290# 720# ∗

94 Se 34 6300# 1000# ∗ ∗ 24340# 860# ∗ 8170# 860#
Br 35 7370# 400# 31460# 990# −8780# 900# 20750# 400# ∗ 8140# 410#
Kr 36 8500# 300# 29070# 670# −7640# 500# 17700# 300# −27720# 860# 3400# 300#
Rb 37 9924 10 26550 50 −6360 80 13795 11 −22790# 300# 3460 11
Sr 38 12115 8 24633 14 −6295 20 8426 7 −22110 100 −2689 13
Y 39 13678 12 22154 9 −5412 10 4016 7 −17020 10 −3303 7
Zr 40 14955.6 2.0 18977 4 −3750.1 2.9 1142.9 1.9 −14471 8 −8129.9 2.2
Nb 41 16058.8 2.0 16129 9 −2302.0 2.3 −2211 5 −9430 11 −7632 4
Mo 42 17747 4 14533.8 2.0 −2067.4 2.1 −5842 13 −8581.6 2.0 −12878 4
Tc 43 21362 26 12284 5 −3923 6 −11220# 450# −4235 5 −14960 90
Ru 44 24300# 300# 10341 13 −4826 14 −16220# 400# −3053 13 −21470# 400#
Rh 45 25720# 600# 8580# 450# −4160# 510# −19640# 670# 3380# 450# −21310# 600#
Pd 46 27000# 640# 6520# 500# −3470# 500# ∗ 3630# 410# −27640# 720#
Ag 47 ∗ 4520# 640# −2510# 710# ∗ 8580# 640# ∗

95 Br 35 7000# 590# ∗ −9470# 1030# 21950# 500# ∗ 9170# 590#
Kr 36 8160# 410# 29900# 900# −8130# 640# 19080# 400# −26520# 900# 4440# 400#
Rb 37 9379 22 27380# 300# −6770 80 15353 22 −25340# 400# 4915 22
Sr 38 11175 11 25680 100 −6230 60 10541 8 −21260# 300# −840 10
Y 39 13127 13 23167 10 −5887 11 5575 7 −19943 11 −2012 7
Zr 40 14683.4 2.0 20151 8 −4437 5 2049.7 1.8 −14106 7 −7364.6 2.2
Nb 41 15716.3 2.0 17137 11 −2861.8 2.7 −765 5 −11722 7 −6443.5 0.5
Mo 42 17047 4 15168.4 2.0 −2242.0 2.0 −4258 12 −7729.6 1.9 −11625 4
Tc 43 18557 6 13387 5 −1809 6 −7680 150 −6941 5 −11520 14
Ru 44 22330 90 11224 12 −3671 16 −13300# 400# −2329 12 −18580# 450#
Rh 45 25310# 430# 9320 150 −4780 250 −18240# 430# −1470 150 −20060# 430#
Pd 46 26590# 570# 7460# 410# −3920# 710# −23460# 720# 5130# 400# −24920# 640#
Ag 47 29460# 720# 5510# 570# −3420# 570# ∗ 5550# 600# ∗
Cd 48 ∗ 1570# 720# −1720# 820# ∗ 12370# 720# ∗
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A Elt. Z S(n) S(p) Q(4β−) Q(d,α ) Q(p,α ) Q(n,α )

96 Br 35 2800# 860# ∗ 39720# 700# 8890# 1060# 6950# 1060# ∗
Kr 36 5060# 640# 16420# 710# 32410# 500# 5490# 640# 4880# 590# −6670# 950#
Rb 37 3442 29 12480# 400# 24379 30 10630# 300# 7660 100 −2530# 300#
Sr 38 5893 28 14370 30 15852 27 6325 29 4543 28 −3280 100
Y 39 5211 24 10519 24 7471 24 11205 24 6602 25 −83 25
Zr 40 7856.3 2.2 11525 7 629 8 7617 7 3644 11 288 8
Nb 41 6893 3 7235 4 −5924 13 12374 4 6377 4 4266 11
Mo 42 9154.32 0.05 9297.6 0.5 −12560 150 8284.8 2.0 3281.8 2.0 3972.9 2.0
Tc 43 7872 7 5399 5 −21250# 400# 13303 5 5850 6 7037 6
Ru 44 10694 10 7344 9 −29970# 500# 8793 9 2395 9 6378 9
Rh 45 9410 150 3519 14 ∗ 13599 14 2450 90 9570 13
Pd 46 14150# 430# 5180 210 ∗ 7420# 470# −2190# 430# 6680 170
Ag 47 12540# 570# 1710# 570# ∗ 12490# 570# −10# 570# 10250# 570#
Cd 48 17480# 780# 3290# 640# ∗ 7910# 710# −4460# 780# 9240# 640#

97 Br 35 4090# 1060# ∗ 41610# 800# ∗ 7020# 1130# ∗
Kr 36 2960# 710# 16580# 860# 35030# 500# 6700# 710# 4750# 640# −5470# 950#
Rb 37 5200 30 12620# 500# 27250 30 8390# 400# 7650# 300# −4910# 400#
Sr 38 3920 30 14850 30 18752 19 7777 27 4629 21 −2000# 300#
Y 39 5982 26 10608 29 10962 12 9570 14 7447 14 −2058 14
Zr 40 5575.2 0.4 11889 23 3166 9 8971 7 4266 7 1540 8
Nb 41 8073 4 7451.8 1.8 −3020 40 10762.9 2.2 6525.2 2.3 2389 7
Mo 42 6821.26 0.21 9226 3 −9740 300 9952.3 0.5 3688.1 2.0 5372.8 1.9
Tc 43 9474 7 5719 4 −16400 320 11198 4 6054 4 4791 5
Ru 44 8111.5 2.8 7584 10 −25510# 400# 10615 10 2906 9 7944 9
Rh 45 10980 40 3810 40 −35590# 600# 11570 40 4840 40 7210 40
Pd 46 9640 340 5410 300 ∗ 11250 340 0# 540# 10420 300
Ag 47 14320# 510# 1880 350 ∗ 10040# 510# 400# 510# 7770# 550#
Cd 48 12570# 640# 3320# 570# ∗ 10210# 570# −2440# 640# 11390# 570#
In 49 ∗ −1810# 780# ∗ 10400# 840# ∗ 11940# 780#

98 Kr 36 4950# 780# 17430# 1000# 36490# 600# 4540# 920# 3970# 780# ∗
Rb 37 3940 50 13600# 510# 29310 50 9520# 510# 6680# 400# −4670# 510#
Sr 38 5930 30 15580 40 21466 26 5290 40 4070 30 −4960# 400#
Y 39 4281 27 10970 30 13960 25 11180 40 7513 26 −970 30
Zr 40 6412 20 12318 23 6938 21 7770 30 4784 21 −524 21
Nb 41 5994 5 7871 5 −354 13 12625 5 6993 5 3325 9
Mo 42 8642.60 0.07 9795.1 1.8 −6812 22 8203 3 3534.2 0.5 3192.4 1.8
Tc 43 7279 5 6176 3 −13370 70 13074 3 6144 3 6001 3
Ru 44 10184 10 8293 8 −20590 80 8304 8 2656 8 5129 6
Rh 45 8660 40 4352 14 −29280# 200# 13608 14 5139 17 8488 13
Pd 46 11570 300 6000 40 ∗ 9090 22 1900 150 7796 22
Ag 47 10310 330 2550 310 ∗ 13880 160 1950# 410# 10930 160
Cd 48 15100# 410# 4100 330 ∗ 7650# 410# −2670# 410# 8170# 410#
In 49 14960# 630# 580# 450# ∗ 12920# 540# −2340# 630# 11850# 450#

99 Kr 36 2770# 840# ∗ 38270# 600# 5870# 1000# 4000# 920# ∗
Rb 37 4730 130 13370# 610# 31450 130 7750# 520# 7020# 520# −6600# 710#
Sr 38 3610 80 15250 90 23780 80 6880 80 3900 80 −3510# 510#
Y 39 5800 30 10840 40 17122 24 9300 30 7600 40 −3330 40
Zr 40 4553 28 12590 30 9849 20 9200 23 5440 30 820 30
Nb 41 6870 14 8329 24 3247 15 11330 13 7980 13 1666 27
Mo 42 5925.43 0.15 9726 5 −3778 15 10350.6 1.8 4502 3 5123.4 2.2
Tc 43 8967 3 6500.4 1.0 −10570 150 10928.1 1.0 6331.4 1.0 3927 3
Ru 44 7464 7 8478 4 −17760# 210# 10314 4 3064 5 6819.9 1.6
Rh 45 10471 14 4639 9 −24300# 400# 11249 11 5362 10 5889 9
Pd 46 8959 25 6302 19 −34990# 600# 11110 40 2356 18 9531 15
Ag 47 11770 160 2750 150 ∗ 11750 340 4340 210 8570 150
Cd 48 10290# 220# 4080# 220# ∗ 11680# 380# −420# 450# 12020# 250#
In 49 15450# 450# 930# 410# ∗ 10040# 570# −310# 640# 8940# 570#
Sn 50 ∗ 590# 630# ∗ 10520# 840# ∗ 14550# 780#
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A Elt. Z S(2n) S(2p) Q(α ) Q(2β−) Q(εp) Q(β−n)

96 Br 35 6970# 810# ∗ −10130# 1140# 22600# 700# ∗ 9340# 810#
Kr 36 8030# 590# 30810# 950# −8810# 780# 19910# 500# ∗ 4750# 500#
Rb 37 8810 30 28000# 400# −7070 60 17120 30 −24610# 500# 5821 30
Sr 38 10241 28 26370# 300# −6579 30 12504 27 −24190# 400# 197 28
Y 39 12141 24 24371 25 −6000 24 7257 24 −19782 29 −760 23
Zr 40 14318.6 2.3 21180 8 −5000 4 3347.7 2.2 −17615 8 −6732.2 2.2
Nb 41 15382 4 17833 8 −3215 10 214 6 −11686 8 −5968 3
Mo 42 16523.42 0.11 16101.6 1.9 −2761.5 2.0 −2718 8 −10421.7 1.8 −10845 5
Tc 43 17806 7 14031 6 −1794 6 −6138 14 −6324 5 −10439 13
Ru 44 19647 10 12240 8 −1692 9 −9840 150 −5654 8 −15800 150
Rh 45 22880# 450# 10103 13 −3170 29 −15110# 400# −952 14 −17600# 400#
Pd 46 26020# 430# 8240 150 −4250# 330# −20130# 530# −70 150 −24200# 430#
Ag 47 27410# 640# 6210# 600# −3640# 570# ∗ 6480# 430# −25950# 720#
Cd 48 ∗ 4330# 640# −3030# 710# ∗ 6760# 640# ∗

97 Br 35 6890# 950# ∗ ∗ 23710# 800# ∗ 10310# 950#
Kr 36 8020# 640# ∗ −9630# 950# 20870# 500# ∗ 5240# 500#
Rb 37 8650 30 29030# 500# −7730# 300# 17901 30 −27020# 700# 6510 40
Sr 38 9814 20 27330# 400# −7200 100 14159 19 −23050# 500# 1487 29
Y 39 11193 13 24982 23 −6065 14 9348 11 −22320 30 1114 11
Zr 40 13431.5 2.2 22408 8 −5287 8 4593.8 2.2 −17297 27 −5414 4
Nb 41 14966.4 1.8 18977 7 −3807 11 1614 4 −14548 23 −4886.5 1.8
Mo 42 15975.58 0.22 16460.6 1.8 −2848.3 2.0 −1428 8 −9386.6 2.2 −9795 5
Tc 43 17346 7 15016 4 −2437 5 −4630 40 −8905 5 −9219 9
Ru 44 18805 10 12983 8 −1734 9 −8310 300 −4611 8 −14504 10
Rh 45 20390 150 11150 40 −1410 40 −11770 320 −4060 40 −14430 150
Pd 46 23790# 500# 8930 300 −2960 310 −17200# 500# 980 300 −21300# 500#
Ag 47 26860# 510# 7060 350 −4070# 510# −23820# 680# 1570 320 −22790# 600#
Cd 48 30050# 720# 5030# 570# −3330# 570# ∗ 8340# 430# ∗
In 49 ∗ 1480# 720# −2650# 840# ∗ 10280# 720# ∗

98 Kr 36 7910# 780# ∗ −10420# 1000# 21850# 600# ∗ 5490# 600#
Rb 37 9140 60 30170# 700# −8840# 400# 18250 50 −26860# 800# 6500 50
Sr 38 9850 40 28190# 500# −7930# 300# 14641 18 −26020# 500# 1541 28
Y 39 10260 30 25820 40 −6339 26 11061 25 −21400 40 2408 24
Zr 40 11987 20 22930 30 −4871 21 6825 20 −19788 27 −3753 20
Nb 41 14067 6 19760 24 −3605 9 2899 6 −14560 12 −4059 5
Mo 42 15463.86 0.22 17246.9 2.2 −3269.8 1.9 113 6 −12454.0 2.2 −8963 4
Tc 43 16753 6 15402 5 −2488 4 −3253 12 −8111 4 −8387 9
Ru 44 18295 10 14012 6 −2240 6 −6925 22 −7973 6 −13710 40
Rh 45 19638 17 11936 13 −1446 13 −10110 70 −3244 13 −13450 300
Pd 46 21210 150 9806 20 −1157 22 −13670 70 −2477 20 −18550 320
Ag 47 24630# 410# 7960 70 −2550# 450# −19160# 210# 2240 80 −20530# 410#
Cd 48 27670# 510# 5980 170 −3710# 410# ∗ 2880 310 −28700# 600#
In 49 ∗ 3900# 450# −3020# 540# ∗ 9630# 380# ∗

99 Kr 36 7720# 780# ∗ ∗ 22690# 600# ∗ 6660# 600#
Rb 37 8670 130 30810# 810# −9400# 520# 19320 120 ∗ 7700 130
Sr 38 9540 80 28850# 510# −8570# 410# 15580 80 −24680# 600# 2210 80
Y 39 10086 27 26420 40 −6770 30 12126 20 −23270 60 3010 30
Zr 40 10964 20 23558 28 −5077 21 8197 20 −18410 30 −2311 21
Nb 41 12864 13 20647 18 −3545 15 4996 13 −17149 28 −2287 13
Mo 42 14568.03 0.16 17597.1 2.2 −2733.0 1.8 1651.1 1.6 −11968 20 −7609 3
Tc 43 16246 4 16295.4 2.0 −2966.2 1.1 −1749 7 −11084 6 −7170 7
Ru 44 17647 9 14654.5 1.6 −2334.4 1.6 −5429 15 −6794.2 1.6 −12513 12
Rh 45 19130 40 12932 8 −1982 9 −8820 150 −6436 8 −12346 22
Pd 46 20530 300 10653 15 −1163 18 −12340# 210# −1252 16 −17200 70
Ag 47 22080 360 8750 150 −840 210 −15480# 430# −870 150 −17200 170
Cd 48 25390# 450# 6630# 370# −2130# 450# −22650# 630# 4160# 210# −24030# 280#
In 49 30410# 720# 5030# 510# −3600# 570# ∗ 4500# 410# ∗
Sn 50 ∗ 1170# 720# −2930# 840# ∗ 13140# 600# ∗
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A Elt. Z S(n) S(p) Q(4β−) Q(d,α ) Q(p,α ) Q(n,α )

100 Kr 36 4770# 780# ∗ 40410# 500# ∗ 3320# 950# ∗
Rb 37 3890# 320# 14490# 670# 33240# 300# 8810# 670# 6080# 590# −6400# 860#
Sr 38 6100 150 16630 180 25970 130 4710 140 3000 130 −6660# 520#
Y 39 5160 80 12400 110 18720 80 10060 80 6360 80 −3290 80
Zr 40 6910 40 13690 40 12610 40 6570 40 4520 40 −2170 40
Nb 41 5684 28 9460 30 5640 30 12060 30 7871 26 1965 28
Mo 42 8290 6 11146 12 −958 13 8055 8 4285 6 2409 6
Tc 43 6764.4 1.0 7339.4 1.4 −7870 80 12806.3 1.4 6388.3 1.4 5235.8 2.3
Ru 44 9673.32 0.03 9184.8 1.4 −14970 100 7920 4 2865 4 3967.9 1.6
Rh 45 8081 19 5256 18 −21410 250 13351 19 5392 20 7282 19
Pd 46 11110 18 6941 13 −28450 710 8659 16 2230 40 6532 13
Ag 47 9460 170 3250 80 ∗ 13860 80 4510 310 10090 90
Cd 48 12470# 230# 4780 180 ∗ 9520 120 1430 340 9200 320
In 49 10970# 470# 1610# 320# ∗ 14170 260 1300# 470# 12300 410
Sn 50 17650# 920# 2800# 810# ∗ 7830# 730# −4910# 920# 9470# 810#

101 Rb 37 4970# 340# 14690# 530# 35350 170 6610# 620# 6060# 620# ∗
Sr 38 3260 180 16000# 320# 28100 120 6180 180 3680 130 −4970# 610#
Y 39 5690 120 11980 160 21420 100 7980 120 6600 100 −5040 110
Zr 40 4920 50 13450 80 14490 30 7450 40 3870 40 −1170 40
Nb 41 7070 30 9630 40 8466 26 9537 26 7209 27 −830 30
Mo 42 5398.24 0.07 10861 25 1917 19 9527 12 4881 8 3422 21
Tc 43 8391 24 7441 25 −5110 110 10341 24 6640 24 2839 25
Ru 44 6802.05 0.24 9222.5 1.7 −12200 150 10084.2 1.4 3342 4 5808.4 1.6
Rh 45 9895 25 5478 17 −18790# 300# 10920 17 5681 18 4666 18
Pd 46 8273 21 7133 25 −25870# 300# 10857 19 2611 21 8443 19
Ag 47 11150 130 3290 100 ∗ 11670 110 4940 110 7600 110
Cd 48 9570 180 4890 170 ∗ 11720 210 2180 170 11200 150
In 49 12520# 390# 1650# 310# ∗ 11950# 360# 3880# 310# 10090# 310#
Sn 50 10850# 770# 2680# 390# ∗ 12430# 500# −800# 360# 13720# 310#

102 Rb 37 2790# 530# ∗ 38040# 510# 8600# 710# 6050# 780# ∗
Sr 38 5740 170 16770 200 30480 110 4330# 320# 2670 170 −7940# 610#
Y 39 5050 130 13770 150 22670 90 9040 150 5160 120 −5370 150
Zr 40 6360 60 14120 110 17360 50 6260 90 3320 60 −3910 90
Nb 41 5480 40 10180 50 10430 40 10970 50 6290 40 −500 50
Mo 42 8118 20 11904 27 4368 21 7090 30 3634 23 −143 28
Tc 43 6301 26 8343 10 −2301 29 12329 10 6264 9 3408 16
Ru 44 9219.64 0.05 10051 24 −9420 29 7629.0 1.7 3089.2 1.4 2514.2 1.6
Rh 45 7438 18 6114 5 −16070 110 13155 5 5706 5 6195 5
Pd 46 10568 17 7806 17 −23000 130 8370 18 2513 7 5338.3 2.4
Ag 47 9110 110 4130 30 ∗ 13670 30 4790 30 8956 29
Cd 48 12000 150 5740 110 ∗ 9180 80 1940 150 8160 30
In 49 10170# 320# 2250 190 ∗ 14250 150 4010# 230# 11690 190
Sn 50 13440# 330# 3610# 330# ∗ 9950 280 1210# 420# 10570# 240#

103 Sr 38 2550# 520# 16530# 710# 33290# 510# 6760# 530# 4010# 590# −5710# 710#
Y 39 5110# 310# 13150# 320# 25660# 300# 7180# 320# 6150# 320# −6590# 420#
Zr 40 4700 120 13770 140 18890 110 7250 140 3790 130 −2510 170
Nb 41 7040 80 10860 80 12710 70 8850 70 6150 80 −2380 100
Mo 42 5360 60 11790 70 6630 60 8810 60 3960 70 1400 70
Tc 43 8103 13 8329 23 194 19 9625 11 6451 11 989 27
Ru 44 6232.05 0.15 9982 9 −6609 15 9788 24 3621.5 1.8 4572 6
Rh 45 9318 5 6213.1 2.1 −13423 25 10638.3 2.1 6060.9 2.1 3640.4 2.7
Pd 46 7625.4 0.8 7993 5 −20510# 300# 10640 17 2969 18 7386.3 2.3
Ag 47 10600 30 4155 17 −28610# 300# 11347 24 5299 20 6439 25
Cd 48 9040 30 5670 30 ∗ 11290 110 2360 80 10223 19
In 49 11960 110 2210 40 ∗ 11860 150 4510 100 9200 80
Sn 50 10120# 330# 3550# 320# ∗ 12350# 420# 2060# 390# 12920# 310#
Sb 51 ∗ −1460# 330# ∗ 14090# 420# 5470# 770# 13640# 390#
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A Elt. Z S(2n) S(2p) Q(α ) Q(2β−) Q(εp) Q(β−n)

100 Kr 36 7550# 780# ∗ ∗ 24020# 520# ∗ 6610# 520#
Rb 37 8620# 300# ∗ −10490# 760# 20600# 310# ∗ 7420# 310#
Sr 38 9720 130 30000# 610# −9610# 520# 16390 120 −28010# 610# 1910 130
Y 39 10970 80 27650 90 −8490 80 12650 70 −23700 150 2400 80
Zr 40 11460 40 24540 40 −6090 50 9580 40 −21710 90 −2350 40
Nb 41 12553 26 22050 40 −4020 30 6077 26 −17030 30 −2045 26
Mo 42 14215 6 19475 21 −3166 6 3035 6 −15705 19 −6932 6
Tc 43 15731 4 17066 6 −2837 3 −432 18 −10978 13 −6470.6 1.7
Ru 44 17137 7 15685.2 1.6 −2853.4 1.6 −3993 11 −10542.1 1.6 −11716 7
Rh 45 18552 22 13734 18 −2192 19 −7440 80 −5550 18 −11468 24
Pd 46 20069 24 11580 13 −1579 13 −10980 90 −4898 11 −16540 150
Ag 47 21230 100 9550 80 −890 80 −13980 240 140 80 −16370# 220#
Cd 48 22760 120 7530 100 −450 180 −17470 700 650 100 −21050# 410#
In 49 26420# 320# 5690 260 −2020# 470# ∗ 5300 290 −25040# 650#
Sn 50 ∗ 3730 710 −3100# 870# ∗ 5780# 740# ∗

101 Rb 37 8860 210 ∗ −11370# 820# 21320 140 ∗ 8550 210
Sr 38 9360 150 30490# 610# −9920# 520# 18050 120 −26500# 520# 3820 150
Y 39 10850 100 28610 160 −8980 100 14030 90 −25510# 310# 3620 100
Zr 40 11830 40 25850 90 −7090 40 10050 30 −20530 130 −1590 40
Nb 41 12758 22 23319 30 −5109 22 7390 30 −18940 80 −829 18
Mo 42 13688 6 20321 19 −2990 6 4438 6 −14200 40 −5566 6
Tc 43 15155 24 18587 27 −3155 24 1072 29 −13690 40 −5188 24
Ru 44 16475.38 0.24 16561.8 1.6 −2834.2 1.6 −2522 18 −9054 6 −10437 18
Rh 45 17976 18 14663 17 −2613 18 −6180 100 −8681 17 −10253 20
Pd 46 19383 23 12389 18 −1741 20 −9680 150 −3498 18 −15350 80
Ag 47 20610 180 10230 100 −1060 110 −12610# 320# −2930 110 −15050 140
Cd 48 22040# 260# 8140 150 −370 340 −16190# 330# 2190 150 −19650 290
In 49 23480# 500# 6430# 330# −220# 440# ∗ 2250# 310# −19910# 770#
Sn 50 28500# 670# 4290# 360# −1380# 500# ∗ 7400# 310# ∗

102 Rb 37 7760# 590# ∗ ∗ 23580# 510# ∗ 9020# 520#
Sr 38 9000 170 31460# 520# −10710# 610# 18670 100 ∗ 3760 150
Y 39 10740 120 29780# 310# −10100 100 14460 80 −25580 190 3490 90
Zr 40 11280 60 26100 140 −7520 60 11820 50 −23620 130 −870 50
Nb 41 12550 50 23630 90 −6300 50 8220 40 −18720 100 −910 40
Mo 42 13516 20 21530 40 −4695 29 5541 21 −17390 40 −5290 30
Tc 43 14692 9 19204 27 −3462 11 2209 10 −12912 21 −4687 9
Ru 44 16021.69 0.24 17492 6 −3411.2 1.6 −1173.0 2.4 −12876 6 −9761 17
Rh 45 17333 19 15337 5 −2772 6 −4510 28 −7728 24 −9418 18
Pd 46 18841 11 13284.0 2.4 −2126 7 −8247 29 −7264.3 2.4 −14770 100
Ag 47 20260 80 11260 30 −1510 30 −11560 110 −2150 30 −14590 150
Cd 48 21570 100 9030 30 −800 40 −14750 130 −1540 30 −19140# 300#
In 49 22680 270 7140 140 −70 130 ∗ 3230 150 −19220# 320#
Sn 50 24290 720 5260 160 280 150 ∗ 3530 200 ∗

103 Sr 38 8290# 520# ∗ −10480# 780# 20820# 520# ∗ 6270# 510#
Y 39 10170# 310# 29920# 340# −10480# 320# 16380# 310# −27910# 590# 4740# 300#
Zr 40 11060 110 27540 170 −8610 130 12480 90 −22580 160 −100 120
Nb 41 12520 70 24980 120 −7540 70 9280 70 −20710 110 170 70
Mo 42 13480 60 21970 70 −5500 60 6410 60 −16390 80 −4350 60
Tc 43 14404 26 20233 21 −4695 17 3425 10 −15540 40 −3570 10
Ru 44 15451.69 0.16 18325 6 −3717.9 1.6 220.3 2.2 −10990 21 −8555 5
Rh 45 16757 17 16264 24 −3124.0 2.5 −3231 17 −10745 10 −8168.4 1.1
Pd 46 18194 17 14107.3 2.2 −2287.0 2.3 −6830 15 −5670.0 2.2 −13286 28
Ag 47 19710 110 11961 24 −1642 18 −10192 23 −5305 17 −13180 30
Cd 48 21040 150 9799 23 −887 22 −13680# 300# −13 16 −18010 110
In 49 22130# 300# 7950 110 −270 150 −18420# 300# 380 40 −17740 130
Sn 50 23560# 420# 5810# 330# 450# 360# ∗ 5420# 300# ∗
Sb 51 ∗ 2140# 420# 2670# 500# ∗ 7240# 320# ∗
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104 Sr 38 4920# 860# ∗ 35920# 700# 4620# 860# 4060# 720# ∗
Y 39 4050# 500# 14650# 640# 27580# 400# 8880# 420# 5360# 420# −5670# 430#
Zr 40 6040# 420# 14690# 500# 21750# 400# 6260# 410# 3440# 410# −5290# 420#
Nb 41 4980 120 11140 150 14730 100 10230 120 6100 110 −1670 140
Mo 42 7550 80 12300 90 9060 50 6730 70 3480 60 −1230 60
Tc 43 5960 50 8930 80 2630 50 11780 50 5890 50 2100 50
Ru 44 8901.4 2.8 10781 9 −4114 10 7188 9 3111 24 1069 6
Rh 45 6998.96 0.08 6980.0 2.1 −10840 80 12859.0 2.1 5863.9 2.1 5032 24
Pd 46 9982 5 8657 5 −17800 100 8096 6 2882 18 4206 4
Ag 47 8391 18 4921 6 −25940# 360# 13524 6 5181 19 7943 18
Cd 48 11397 17 6472 18 ∗ 9001 30 2110 100 7100 20
In 49 9580 90 2750 90 ∗ 14280 90 4510 170 10760 130
Sn 50 12690# 320# 4280 110 ∗ 9830 150 1890# 320# 9800 180
Sb 51 11070# 470# −510# 210# ∗ 16460# 390# 5250# 470# 15080# 470#

105 Sr 38 2250# 990# ∗ 38760# 700# ∗ 4590# 860# ∗
Y 39 4510# 640# 14240# 860# 30930# 510# 6910# 710# 6590# 520# −7400# 710#
Zr 40 4090# 570# 14740# 570# 23560# 400# 7280# 500# 4390# 410# −3640# 420#
Nb 41 6700 140 11800# 410# 16990 100 8230 150 5750 110 −3310 130
Mo 42 5080 90 12400 130 11080 70 8690 100 3870 80 50 90
Tc 43 7870 70 9250 80 4780 60 9270 80 6130 60 −290 70
Ru 44 5910.10 0.11 10730 50 −1598 12 9380 9 3502 9 3276 21
Rh 45 8967 5 7046 3 −8365 17 10124 4 6116 4 2366 10
Pd 46 7094.1 0.7 8752 5 −15150 80 10320 5 3226 6 6332 4
Ag 47 10028 11 4967 11 −23250 110 11122 11 5721 11 5353 12
Cd 48 8427 14 6508 12 −31830# 500# 11172 20 2800 30 9241 12
In 49 11450 90 2795 19 ∗ 11879 23 5060 30 8430 30
Sn 50 9740 130 4440 120 ∗ 12050 80 2310 140 12060 90
Sb 51 12720# 380# −483 15 ∗ 13870# 320# 5970 170 12540 150
Te 52 ∗ 610# 620# ∗ 14390# 590# ∗ 18080# 520#

106 Y 39 3490# 860# 15480# 990# 33010# 700# 8350# 990# 5650# 860# ∗
Zr 40 5410# 640# 15640# 710# 26620# 500# 5920# 640# 4100# 590# −6500# 710#
Nb 41 4310# 220# 12020# 450# 19270# 200# 9960# 450# 6140# 220# −2510# 360#
Mo 42 6990 70 12690 100 13647 17 6680 110 3930 70 −2240 110
Tc 43 5560 60 9730 70 7162 13 11260 60 5940 60 1190 70
Ru 44 8466 7 11320 60 810 10 6870 50 3139 12 170 60
Rh 45 6587 7 7723 7 −5755 14 12438 7 5761 8 3882 12
Pd 46 9560.97 0.28 9345.8 2.5 −12480 50 7758 5 2984 5 3003 4
Ag 47 7941 11 5813.5 2.8 −20610# 310# 13163.5 2.9 5406 5 6731 5
Cd 48 10874 12 7353 12 −28920 130 8690 8 2523 16 5993 7
In 49 9197 21 3565 17 ∗ 14079 13 4907 19 9831 20
Sn 50 12230 90 5230 50 ∗ 9390 100 2040 60 8870 50
Sb 51 10580# 330# 360# 320# ∗ 15970# 330# 5510# 430# 13920# 310#
Te 52 13790# 520# 1680 170 ∗ 11670# 390# 2830# 330# 14410# 330#

107 Y 39 4020# 860# ∗ 36390# 530# 6580# 860# 6550# 860# ∗
Zr 40 3560# 590# 15710# 760# 28730# 320# 6870# 590# 4590# 500# −5140# 760#
Nb 41 5890# 450# 12510# 640# 21950# 400# 8160# 570# 6290# 570# −4360# 570#
Mo 42 4760 160 13140# 250# 15420 160 8620 190 4140 190 −960# 430#
Tc 43 7400 150 10140 150 9300 150 8950 170 6090 160 −1230 180
Ru 44 5670 120 11440 120 3060 120 9080 140 3430 130 2050 130
Rh 45 8573 14 7830 14 −3304 16 9775 12 6090 12 1270 50
Pd 46 6536.4 0.5 9295 6 −9790 80 10188.9 2.6 3446 5 5368 4
Ag 47 9536 4 5788.2 2.7 −17750# 300# 10721.9 2.8 5852.4 2.8 4194 5
Cd 48 7924 8 7336 5 −26440# 300# 10794 11 2991 6 8052 5
In 49 11024 17 3716 13 ∗ 11481 16 5279 15 7198 12
Sn 50 9220 90 5260 80 ∗ 11620 90 2390 120 11040 80
Sb 51 12400# 430# 520# 300# ∗ 13320# 310# 5800# 320# 11100# 310#
Te 52 10400# 330# 1500# 430# ∗ 13990# 320# 3500# 210# 16700# 320#
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A Elt. Z S(2n) S(2p) Q(α ) Q(2β−) Q(εp) Q(β−n)

104 Sr 38 7470# 710# ∗ −10630# 860# 21940# 810# ∗ 6460# 760#
Y 39 9160# 410# 31180# 640# −10640# 500# 17310# 410# ∗ 5390# 420#
Zr 40 10740# 400# 27840# 420# −8550# 420# 13990# 400# −26080# 640# 910# 410#
Nb 41 12020 110 24910 140 −7350 130 10260 90 −20580# 320# 550 120
Mo 42 12910 60 23160 70 −6150 60 7760 50 −19250 120 −3800 50
Tc 43 14060 50 20720 60 −4970 50 4460 50 −14460 80 −3300 50
Ru 44 15133.5 2.8 19109 21 −4329 6 1301 4 −14530 60 −8138 4
Rh 45 16317 5 16962 10 −3358.5 2.7 −1838 6 −9642 10 −7542.0 0.8
Pd 46 17608 5 14870 4 −2596 4 −5415 10 −9420 4 −12670 17
Ag 47 18989 29 12914 7 −1952 19 −9000 80 −4378 6 −12533 16
Cd 48 20440 30 10628 10 −1173 15 −12380 100 −3785 10 −17447 26
In 49 21540 140 8420 90 −380 110 −16930# 370# 1400 90 −17200# 310#
Sn 50 22800 170 6490 110 230 140 ∗ 1770 100 −23490# 320#
Sb 51 ∗ 3050# 380# 2570# 440# ∗ 8130# 360# ∗

105 Sr 38 7170# 860# ∗ ∗ 23780# 810# ∗ 8260# 810#
Y 39 8560# 590# ∗ −10180# 530# 19500# 510# ∗ 6920# 640#
Zr 40 10130# 420# 29390# 640# −9380# 420# 14970# 410# −25250# 810# 1790# 410#
Nb 41 11680 120 26500# 310# −8370 140 11430 80 −23230# 410# 1400 110
Mo 42 12630 90 23540 130 −6310 80 8590 70 −18290# 410# −2920 80
Tc 43 13830 60 21550 90 −5770 60 5560 60 −17350 120 −2270 60
Ru 44 14811.5 2.8 19660 60 −4841 6 2485 4 −12890 50 −7049 4
Rh 45 15966 5 17827 10 −3935 24 −778 11 −12650 50 −6526.9 2.6
Pd 46 17076 5 15732 4 −2888 4 −4083 11 −7613 4 −11373 4
Ag 47 18419 20 13624 11 −2085 20 −7587 14 −7407 11 −11165 14
Cd 48 19823 19 11429 12 −1327 21 −11070 80 −2229 11 −16290 90
In 49 21020 30 9268 24 −680 110 −15660 110 −1659 18 −15960 100
Sn 50 22430# 310# 7190 80 60 170 −20760# 510# 3420 80 −22160# 370#
Sb 51 23780# 320# 3800 110 2370# 320# ∗ 5000 60 ∗
Te 52 ∗ 100# 590# 4640# 590# ∗ 11800# 510# ∗

106 Y 39 8000# 810# ∗ −10880# 860# 20330# 730# ∗ 7520# 810#
Zr 40 9500# 640# 29870# 860# −9050# 520# 16560# 500# −28410# 860# 3080# 510#
Nb 41 11010# 220# 26760# 450# −7630# 210# 12680# 200# −23030# 540# 2170# 210#
Mo 42 12070 60 24490# 400# −6940 50 10067 16 −21180# 400# −2040 60
Tc 43 13430 50 22130 110 −5850 40 6586 11 −16210 100 −1919 13
Ru 44 14376 7 20570 50 −5190 22 3580 6 −16270 70 −6548 7
Rh 45 15554 8 18450 50 −4221 12 576 7 −11360 60 −6020 6
Pd 46 16655.1 0.8 16392 4 −3229 4 −2770 7 −11264 4 −10906 11
Ag 47 17969 5 14565 5 −2587 7 −6331 13 −6381 4 −10679 12
Cd 48 19300 7 12320 7 −1632 7 −9710 50 −6009 7 −15723 18
In 49 20640 90 10073 14 −770 30 −14280# 310# −827 16 −15420 80
Sn 50 21980 120 8030 50 −170 60 −19210 140 −380 50 −21680 120
Sb 51 23300# 480# 4800# 320# 1950# 330# ∗ 5860# 310# −21900# 590#
Te 52 ∗ 1200 170 4290 9 ∗ 7760 150 ∗

107 Y 39 7510# 710# ∗ ∗ 22200# 640# ∗ 8910# 710#
Zr 40 8970# 500# 31190# 760# −10060# 590# 17750# 340# ∗ 3830# 360#
Nb 41 10210# 410# 28140# 640# −8410# 500# 14190# 430# −25430# 810# 3270# 400#
Mo 42 11750 180 25160# 430# −7000 190 10980 100 −20530# 530# −1240 160
Tc 43 12960 160 22830 180 −6210 160 7760 150 −19300# 250# −850 150
Ru 44 14140 120 21160 140 −5500 140 4440 120 −14960 120 −5630 120
Rh 45 15160 12 19150 60 −4691 16 1538 13 −14377 18 −5032 12
Pd 46 16097.4 0.6 17018 4 −3534 4 −1383 5 −9334 6 −9501.6 2.9
Ag 47 17476 11 15134 4 −2804 5 −4842 11 −9329 7 −9341 7
Cd 48 18797 12 13150 5 −1931 6 −8410 80 −4371 5 −14450 14
In 49 20221 20 11070 15 −1193 20 −12910# 300# −3911 11 −14210 50
Sn 50 21460 110 8820 80 −350 80 −18040# 310# 1270 80 −20320# 320#
Sb 51 22980# 320# 5750# 300# 1520# 300# ∗ 2660# 300# −20510# 330#
Te 52 24190# 590# 1860# 310# 4008 5 ∗ 9600# 300# ∗
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A Elt. Z S(n) S(p) Q(4β−) Q(d,α ) Q(p,α ) Q(n,α )

108 Y 39 3100# 950# ∗ 38210# 810# ∗ 5700# 1060# ∗
Zr 40 5080# 670# 16770# 780# 31470# 610# 5280# 920# 4020# 780# −7970# 920#
Nb 41 3850# 500# 12790# 420# 24320# 320# 9710# 590# 6530# 500# −3700# 590#
Mo 42 6430# 250# 13680# 450# 18220# 200# 6500# 280# 4410# 220# −3290# 450#
Tc 43 4920 200 10300 210 11650 130 11010 130 6250 150 550 160
Ru 44 7820 170 11860 190 5580 120 6810 120 3480 130 −690 140
Rh 45 6230 110 8390 160 −900 110 12010 110 5770 110 2910 120
Pd 46 9228 5 9950 12 −7483 20 7548 8 3185 5 2050 5
Ag 47 7271.41 0.17 6523.2 2.7 −15090# 210# 13011.4 2.7 5675.0 2.8 5890 4
Cd 48 10339 8 8140 7 −23530 100 8396 7 2680 12 4807 7
In 49 8627 15 4420 11 −31460# 360# 13728 11 5079 15 8599 15
Sn 50 11540 80 5770 23 ∗ 9276 23 2304 26 7936 23
Sb 51 9930# 360# 1220# 220# ∗ 15630# 210# 5620# 220# 12620# 210#
Te 52 13250# 320# 2360# 320# ∗ 11320# 330# 2962 16 13190 130
I 53 ∗ −600# 200# ∗ 16270# 380# 4710# 620# 16810# 370#

109 Zr 40 3150# 780# 16830# 950# 33570# 510# 6150# 710# 4350# 860# ∗
Nb 41 5470# 590# 13190# 780# 26910# 500# 7810# 590# 6470# 710# −5680# 860#
Mo 42 4010# 360# 13840# 420# 20360# 300# 8380# 500# 4720# 360# −1900# 590#
Tc 43 6650 160 10520# 220# 14190 100 9120 190 6580 100 −1790# 220#
Ru 44 5250 130 12190 140 7660 70 8960 160 3790 70 1050 70
Rh 45 8060 110 8630 120 1478 13 9620 120 6175 14 411 18
Pd 46 6153.60 0.15 9880 110 −4967 10 9968 12 3619 8 4362 8
Ag 47 9192 5 6487.3 2.0 −12464 19 10356 5 6044 5 3285 8
Cd 48 7327 6 8196 6 −20900 60 10604 6 3293 6 7040 6
In 49 10444 10 4525 5 −28880 100 11207 8 5508 8 6095 8
Sn 50 8669 22 5813 14 ∗ 11631 15 2831 16 10140 12
Sb 51 11820# 210# 1507 27 ∗ 13030 90 6030 50 9994 23
Te 52 9960 120 2390# 210# ∗ 13750# 310# 3580# 320# 15460 80
I 53 13030# 370# −819.5 1.9 ∗ 13640# 320# 5470 170 14360# 330#

110 Zr 40 4690# 950# ∗ 36080# 800# 4550# 1130# 3680# 950# ∗
Nb 41 3590# 710# 13620# 710# 29160# 510# 9300# 780# 6440# 590# −5250# 710#
Mo 42 6280# 500# 14650# 640# 22890# 400# 5950# 500# 4320# 570# −4620# 500#
Tc 43 4500 120 11010# 310# 16500 80 11050# 210# 6850 180 −400# 410#
Ru 44 7200 80 12740 110 10370 50 6680 140 3990 160 −1390 170
Rh 45 5840 50 9210 80 3700 50 11610 130 6010 130 1970 160
Pd 46 8814 11 10627 5 −2505 18 7380 110 3378 16 1220 120
Ag 47 6809.20 0.10 7142.9 2.0 −9920# 200# 12774.6 2.0 5771 5 5049 12
Cd 48 9916 3 8919.3 1.6 −18080 50 7960 5 2913 5 3661 5
In 49 8058 13 5256 12 −26150# 310# 13488 13 5374 13 7573 13
Sn 50 11276 17 6644 15 −33940 130 8983 17 2580 18 6787 15
Sb 51 9360# 200# 2190# 200# ∗ 15210# 200# 5900# 220# 11660# 200#
Te 52 12740 80 3310 60 ∗ 10940# 210# 3240# 300# 11950 90
I 53 10780# 330# −0# 320# ∗ 16110# 330# 5080# 430# 15980# 430#
Xe 54 ∗ 1580 170 ∗ 11460# 380# ∗ 14280# 330#

111 Nb 41 5080# 710# 14010# 950# 31730# 500# 7370# 710# 6440# 780# −7240# 950#
Mo 42 3710# 570# 14770# 640# 24910# 400# 7710# 640# 4460# 500# −3250# 720#
Tc 43 6330 130 11050# 420# 19000 110 8740# 320# 6950# 220# −2870# 320#
Ru 44 4760 90 12990 110 12590 70 8580 120 4150 150 280# 210#
Rh 45 7650 60 9660 60 6039 30 9200 70 6180 120 −760 130
Pd 46 5726.3 0.4 10520 50 −59 13 9717 5 3880 110 3320 120
Ag 47 8831.5 2.2 7161 11 −7333 28 10096.7 2.9 6167.6 2.9 2440 110
Cd 48 6975.85 0.19 9085.9 1.6 −15770 70 10176.0 1.6 3208 5 5913.2 2.5
In 49 9992 12 5332 5 −23450# 300# 10824 5 5721 8 4853 6
Sn 50 8172 15 6759 13 −31550# 300# 11255 8 3035 12 8954 9
Sb 51 11420# 200# 2330 30 ∗ 12462 30 6020 30 8874 30
Te 52 9280 90 3230# 210# ∗ 13490 70 3890# 220# 14200 70
I 53 12700# 430# −40# 310# ∗ 13380# 310# 5640# 320# 13210# 370#
Xe 54 10560# 330# 1370# 430# ∗ 13930# 320# 3120# 210# 16970# 320#
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A Elt. Z S(2n) S(2p) Q(α ) Q(2β−) Q(εp) Q(β−n)

108 Y 39 7120# 1060# ∗ ∗ 22950# 860# ∗ 9380# 860#
Zr 40 8640# 780# ∗ −10220# 920# 19100# 630# ∗ 4640# 720#
Nb 41 9740# 360# 28500# 760# −8210# 500# 15260# 320# −25270# 590# 4180# 340#
Mo 42 11190# 200# 26180# 540# −7390# 450# 12370# 160# −23400# 360# −270# 250#
Tc 43 12320 130 23440# 230# −6150 160 9070 70 −18330# 420# −100 180
Ru 44 13490 120 22000 120 −5770 130 5850 120 −18020 200 −4880 120
Rh 45 14800 110 19820 110 −4960 110 2580 110 −13210 180 −4720 110
Pd 46 15764 5 17780 8 −3860 5 −272 6 −12890 120 −9194 5
Ag 47 16807 4 15818 7 −3077 5 −3486 11 −8028 13 −8688 4
Cd 48 18262 8 13928 7 −2287 7 −7211 20 −8174 7 −13764 13
In 49 19652 16 11756 11 −1429 11 −11610# 210# −3003 11 −13610 80
Sn 50 20760 50 9486 21 −491 22 −16320 110 −2345 21 −19460# 300#
Sb 51 22320# 370# 6480# 210# 1170# 220# −19860# 410# 3760# 210# −20040# 360#
Te 52 23650 170 2870 120 3445 4 ∗ 5570 130 ∗
I 53 ∗ 900# 480# 4100 50 ∗ 10710# 470# ∗

109 Zr 40 8230# 590# ∗ −11130# 860# 19960# 590# ∗ 5340# 590#
Nb 41 9320# 640# 29960# 710# −9170# 710# 16440# 510# −27640# 950# 5130# 540#
Mo 42 10440# 340# 26630# 420# −7310# 500# 13610# 310# −22330# 670# 640# 320#
Tc 43 11580 180 24200# 410# −6110 140 10470 100 −21130# 310# 1070 150
Ru 44 13070 140 22490 170 −5940 100 6760 70 −16840# 210# −3900 120
Rh 45 14290 16 20490 150 −5150 60 3712 12 −16350 130 −3558 12
Pd 46 15382 5 18260 120 −4104 5 902 4 −11220 120 −8076 5
Ag 47 16464 5 16437 12 −3302 5 −2234 6 −10990 110 −7542 6
Cd 48 17666 7 14719 6 −2521 6 −5869 10 −6273 4 −12464 10
In 49 19072 13 12665 7 −1846 12 −10230 19 −6176 7 −12519 20
Sn 50 20200 80 10232 11 −734 15 −15030 60 −676 11 −18200# 210#
Sb 51 21750# 300# 7278 22 797 26 −18650 110 567 21 −18610 110
Te 52 23210# 310# 3610 100 3230 50 ∗ 7140 60 −23030# 370#
I 53 ∗ 1540# 320# 3782 16 ∗ 7610# 230# ∗

110 Zr 40 7840# 1000# ∗ ∗ 21560# 900# ∗ 6130# 950#
Nb 41 9060# 590# 30450# 950# −9270# 860# 17340# 510# ∗ 5560# 590#
Mo 42 10300# 450# 27830# 720# −8180# 640# 14530# 400# −25460# 640# 1010# 410#
Tc 43 11150 150 24840# 310# −6290# 210# 11820 70 −20150# 510# 1820 100
Ru 44 12450 130 23260# 200# −6150 60 8370 50 −20030# 300# −3040 50
Rh 45 13900 120 21400 140 −5430 50 4680 50 −15530 110 −3240 50
Pd 46 14968 11 19250 120 −4452 13 2004 11 −14790 70 −7698 11
Ag 47 16001 5 17020 110 −3524 8 −986 12 −9739 12 −7023.4 2.9
Cd 48 17243 6 15406.6 2.5 −2875 5 −4509 14 −10035.4 2.5 −11936 6
In 49 18502 15 13451 13 −1963 13 −8930# 200# −5041 12 −11907 15
Sn 50 19946 24 11170 15 −1136 15 −13570 50 −4624 14 −17656 23
Sb 51 21180# 290# 8010# 200# 640# 200# −17220# 370# 1660# 200# −18000# 210#
Te 52 22700 120 4810 60 2723 16 −20370 140 3070 50 −22730 120
I 53 23810# 470# 2390# 370# 3580 50 ∗ 8650# 310# ∗
Xe 54 ∗ 760 170 3885 14 ∗ 8420 150 ∗

111 Nb 41 8670# 710# ∗ −10330# 710# 18590# 520# ∗ 6760# 640#
Mo 42 10000# 500# 28390# 640# −8330# 500# 15570# 410# −24480# 900# 1790# 410#
Tc 43 10820 150 25700# 520# −6730# 420# 13140 110 −22890# 520# 2690 120
Ru 44 11960 100 24000# 310# −6150 180 9340 70 −18500# 410# −1960 90
Rh 45 13489 28 22400 100 −5680 150 5864 30 −18690 80 −2079 28
Pd 46 14540 11 19730 70 −4510 120 3253 11 −13310 50 −6615 11
Ag 47 15640.7 2.2 17788 12 −3782 12 175 5 −12730 50 −5939.0 1.4
Cd 48 16892 3 16228.9 2.5 −3315 5 −3313 7 −8197 11 −10854 12
In 49 18050 6 14251 5 −2419 6 −7508 28 −8224 5 −10623 15
Sn 50 19448 10 12014 7 −1385 9 −12460 70 −2881 7 −16470# 200#
Sb 51 20770 30 8977 29 250 30 −15940# 300# −1700 30 −16680 60
Te 52 22020 100 5420 70 2670 110 −19090# 310# 5070 70 −21240# 320#
I 53 23480# 320# 3270# 300# 3280 50 ∗ 5310# 360# −21110# 330#
Xe 54 ∗ 1360# 310# 3720 50 ∗ 10590# 310# ∗
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A Elt. Z S(n) S(p) Q(4β−) Q(d,α ) Q(p,α ) Q(n,α )

112 Nb 41 3250# 860# ∗ 33940# 700# 8810# 1060# 6350# 860# ∗
Mo 42 5810# 720# 15500# 780# 27500# 600# 5490# 780# 4130# 780# −5900# 780#
Tc 43 4850 170 12190# 420# 20620 130 10170# 420# 6110# 320# −2260# 520#
Ru 44 6890 100 13560 130 15100 70 6190 110 3920 120 −2590# 310#
Rh 45 5460 60 10360 90 8250 50 10950 70 5970 80 440 110
Pd 46 8404 17 11270 30 2325 18 7150 50 3538 17 160 70
Ag 47 6475 17 7909 18 −5024 25 12436 18 5846 17 4033 19
Cd 48 9394.32 0.30 9648.8 1.4 −13280 170 7590.8 1.6 3006.2 1.7 2672.5 2.5
In 49 7672 6 6028 5 −20900# 210# 13068 5 5376 6 6373 5
Sn 50 10788 5 7555 5 −28690 100 8525 12 2692 7 5494 5
Sb 51 8780 30 2945 19 −35310# 300# 14954 23 5902 20 10534 19
Te 52 11890 180 3700 170 ∗ 10950# 260# 3820 170 10980 170
I 53 10220# 370# 900# 220# ∗ 15890# 220# 5380# 220# 14810# 210#
Xe 54 13640# 320# 2310# 320# ∗ 11070# 330# 2511 7 13290 120
Cs 55 ∗ −814 7 ∗ 16320# 330# ∗ 16970# 320#

113 Nb 41 4470# 1060# ∗ 36490# 800# ∗ 6570# 1130# ∗
Mo 42 3380# 840# 15630# 920# 29550# 600# 7200# 780# 4340# 780# −4590# 1000#
Tc 43 5800# 320# 12180# 670# 23310# 300# 8080# 500# 6600# 500# −4460# 590#
Ru 44 4790 100 13490 140 16850 70 7720 130 3620 100 −1100# 410#
Rh 45 7010 70 10490 90 10690 50 8690 90 6160 70 −2080 90
Pd 46 5430 40 11240 60 4640 40 9380 50 3950 60 1940 60
Ag 47 8480 23 7985 24 −2613 24 9682 20 6181 20 1390 50
Cd 48 6540.1 0.6 9714 17 −10702 28 9882.2 1.6 3275.3 1.8 4946 11
In 49 9445 5 6078 3 −18240 50 10599 3 5847 3 3737 3
Sn 50 7743.1 1.8 7626 5 −26240 80 10773 5 3006 12 7666 4
Sb 51 10890 25 3047 17 −32720 110 12236 18 6288 22 7702 21
Te 52 9120 170 4040 30 ∗ 13250 40 4060# 200# 13140 30
I 53 12100# 220# 1120 180 ∗ 13070 90 6010 80 12060# 210#
Xe 54 10200 130 2290# 230# ∗ 13570# 310# 3090# 320# 15830 100
Cs 55 13480# 320# −973.5 2.6 ∗ 13400# 320# 5060 170 14260# 330#

114 Mo 42 5240# 920# 16400# 1060# 32190# 700# 5210# 990# 4180# 860# ∗
Tc 43 4080# 670# 12880# 840# 25220# 600# 9820# 840# 6230# 720# −3450# 780#
Ru 44 6400# 240# 14100# 380# 19490# 230# 6180# 260# 3550# 250# −3790# 460#
Rh 45 5020 120 10720 130 12940 110 10560 130 5900 130 −770 160
Pd 46 7880 40 12100 50 7064 24 6960 60 3720 40 −1180 80
Ag 47 5987 30 8550 40 −430 40 12100 30 5919 27 3050 40
Cd 48 9042.98 0.14 10277 16 −8132 28 7314 17 3063.8 1.6 1630 11
In 49 7273.85 0.27 6812 3 −15780# 300# 12719 3 5549 3 5295 4
Sn 50 10299.2 2.7 8480.3 0.7 −23475 12 8146 5 2699 4 4343 3
Sb 51 8170 30 3471 28 −29980# 310# 14857 28 6293 29 9527 28
Te 52 11610 40 4760 30 −35940 140 10420 30 3860 40 9703 29
I 53 9740# 300# 1740# 300# ∗ 15220# 340# 5550# 310# 13740# 300#
Xe 54 13060 80 3250 50 ∗ 10720# 210# 2730# 300# 12050 70
Cs 55 10910# 320# −260# 320# ∗ 16140# 320# 4720# 430# 16050# 430#
Ba 56 ∗ 1530 170 ∗ 11060# 330# ∗ 14100# 330#

115 Mo 42 3070# 1060# ∗ 34100# 800# 6600# 1130# 4360# 1060# ∗
Tc 43 5450# 920# 13090# 990# 27880# 700# 7740# 920# 6590# 920# −5660# 990#
Ru 44 3970# 260# 13990# 610# 21660 130 8010# 330# 4440 180 −1950# 610#
Rh 45 6650 140 10970# 240# 15330 80 8710 110 6140 110 −2560 150
Pd 46 4980 70 12060 130 9630 60 8990 80 4200 80 730 100
Ag 47 8110 40 8780 40 2020 40 9420 50 6210 40 400 60
Cd 48 6140.9 0.6 10431 25 −6028 28 9653 16 3398 17 3892 18
In 49 9036 4 6805 4 −13199 29 10223 4 5908 4 2734 17
Sn 50 7546.4 1.7 8752.8 1.8 −21379 12 10044.4 1.8 2824 5 6191 3
Sb 51 10560 30 3731 16 −27300# 300# 12040 17 6522 17 6639 17
Te 52 8250 40 4840 40 −33040# 600# 13070 30 4400 30 12245 28
I 53 11610# 300# 1740 40 ∗ 12720 40 5830 170 10910 30
Xe 54 9642 16 3150# 300# ∗ 13180 50 3300# 210# 14290 170
Cs 55 13230# 430# −100# 300# ∗ 13100# 310# 5130# 320# 13040# 370#
Ba 56 11150# 610# 1770# 670# ∗ 13390# 610# 2130# 670# 16590# 610#
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A Elt. Z S(2n) S(2p) Q(α ) Q(2β−) Q(εp) Q(β−n)

112 Nb 41 8330# 860# ∗ −10480# 1060# 20200# 710# ∗ 7220# 810#
Mo 42 9520# 720# 29510# 1000# −9060# 840# 16650# 600# ∗ 2310# 610#
Tc 43 11180 150 26960# 520# −7730# 320# 13740 130 −22660# 520# 2590 140
Ru 44 11640 90 24610# 410# −6610# 210# 10850 80 −21680# 410# −1200 80
Rh 45 13110 70 23360 90 −6210 140 6880 50 −17810 120 −1810 50
Pd 46 14130 17 20930 60 −5090 120 4244 18 −16960 80 −6187 18
Ag 47 15307 17 18430 50 −4030 110 1372 17 −11560 30 −5438 17
Cd 48 16370.2 0.4 16809 11 −3481.1 2.5 −1919 4 −11865 11 −10256 5
In 49 17664 12 15113 5 −2819 7 −6395 19 −7064 5 −10123 7
Sn 50 18960 14 12886 4 −1834 7 −11360 170 −6693 4 −15844 28
Sb 51 20200# 200# 9704 21 90 20 −14510# 210# −494 18 −16190 70
Te 52 21170 180 6040 170 2310 170 −17330 200 1350 170 −20430# 350#
I 53 22920# 370# 4130# 290# 2990 50 −20800# 370# 6500# 210# −20770# 370#
Xe 54 24200 170 2270 120 3330 6 ∗ 6230 130 ∗
Cs 55 ∗ 550# 430# 3930# 210# ∗ 11360# 430# ∗

113 Nb 41 7710# 950# ∗ ∗ 21530# 860# ∗ 8570# 1000#
Mo 42 9180# 720# ∗ −9280# 780# 18060# 600# ∗ 3790# 610#
Tc 43 10650# 320# 27680# 590# −8050# 590# 14960# 300# −25210# 760# 3690# 310#
Ru 44 11680 100 25680# 410# −7380# 310# 11490 70 −20660# 600# −530 90
Rh 45 12470 60 24040 120 −6570 110 8350 50 −19970 130 −420 50
Pd 46 13830 40 21600 80 −5270 80 5360 40 −15500 80 −5140 40
Ag 47 14955 16 19250 30 −4447 20 2337 17 −14580 50 −4523 16
Cd 48 15934.4 0.7 17623 11 −3867.6 2.6 −716 4 −10002 18 −9125 5
In 49 17117 4 15727 4 −3072 3 −4950 17 −10034 17 −8780 3
Sn 50 18531 6 13653 4 −2250 5 −9986 28 −5041 4 −14804 18
Sb 51 19670 30 10602 18 −356 18 −13290 60 −3713 18 −15190 170
Te 52 21000 80 6980 29 1867 30 −16250 90 3025 28 −19320# 210#
I 53 22320# 310# 4820 60 2710 50 −19420 120 3180 60 −19230 120
Xe 54 23840# 310# 3190 110 3090 50 ∗ 7920 150 −23870# 310#
Cs 55 ∗ 1340# 320# 3484 7 ∗ 8100# 240# ∗

114 Mo 42 8620# 920# ∗ −9830# 1060# 19230# 740# ∗ 4350# 760#
Tc 43 9870# 610# 28500# 920# −8540# 780# 15900# 610# −24820# 1000# 4400# 600#
Ru 44 11190# 240# 26280# 640# −7500# 460# 12970# 230# −23680# 640# 80# 240#
Rh 45 12030 120 24210 170 −7100 140 9320 120 −19200# 320# −10 120
Pd 46 13303 30 22590 80 −5940 60 6524 23 −18580 70 −4535 29
Ag 47 14467 30 19790 60 −4600 60 3623 25 −13560 50 −3971 25
Cd 48 15583.1 0.6 18262 18 −4097 11 540 3 −13620 40 −8723 3
In 49 16719 5 16526 17 −3537 3 −4057 28 −8828 17 −8310.4 2.7
Sn 50 18042 3 14558 3 −2633 3 −8672 28 −8801 3 −14212 17
Sb 51 19060 30 11097 28 −470 30 −11720# 300# −2435 28 −14240 40
Te 52 20730 170 7805 28 1530 30 −14800 30 −845 28 −18830 60
I 53 21840# 370# 5770# 300# 2320# 360# −18260# 430# 4340# 300# −18780# 310#
Xe 54 23260 100 4360 170 2770 50 −21140 140 3970 30 −23450 100
Cs 55 24390# 430# 2020# 370# 3360 50 ∗ 9300# 300# ∗
Ba 56 ∗ 560 170 3530 40 ∗ 8860 160 ∗

115 Mo 42 8310# 1000# ∗ ∗ 20120# 810# ∗ 5350# 1000#
Tc 43 9530# 760# 29490# 1060# −8910# 860# 17100# 700# ∗ 5350# 740#
Ru 44 10370 150 26870# 610# −7760# 420# 13970 140 −22410# 710# 1130 170
Rh 45 11670 90 25060# 310# −7420 140 10780 90 −21770# 600# 1220 80
Pd 46 12850 70 22780 90 −6160 100 7690 60 −17160# 240# −3530 70
Ag 47 14100 40 20880 60 −5050 50 4550 40 −16640 120 −3040 30
Cd 48 15183.8 0.6 18980 40 −4511 11 1945 3 −11883 24 −7590 3
In 49 16310 4 17082 17 −3741 4 −2533 17 −11877 25 −7047 4
Sn 50 17846 3 15565 3 −3203 3 −7973 28 −7304 3 −13592 28
Sb 51 18726 24 12212 16 −1033 17 −10670 30 −5720 16 −13190 30
Te 52 19860 40 8308 28 1457 29 −13410 30 1209 28 −17340# 300#
I 53 21350 60 6500 30 2130 40 −16640# 300# 890 40 −17320 30
Xe 54 22710 80 4890 30 2400 70 −19630# 600# 5940 30 −22190# 310#
Cs 55 24140# 320# 3150# 300# 2820# 430# ∗ 5810# 420# −21830# 330#
Ba 56 ∗ 1510# 600# 2950# 670# ∗ 10770# 600# ∗
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A Elt. Z S(n) S(p) Q(4β−) Q(d,α ) Q(p,α ) Q(n,α )

116 Tc 43 3710# 990# 13740# 1060# 29820# 700# 9270# 990# 6250# 920# −4910# 1060#
Ru 44 6090# 710# 14630# 990# 24270# 700# 5990# 920# 4140# 760# −4670# 920#
Rh 45 4600 160 11600 190 17510 140 10510# 270# 6330 150 −1370# 330#
Pd 46 7630 80 13040 100 11570 60 6380 130 3590 70 −2110 90
Ag 47 5650 60 9450 80 4250 50 11640 50 5990 60 1760 70
Cd 48 8700.2 2.0 11020 30 −3450 28 6940 25 3177 17 620 40
In 49 6784.72 0.22 7449 4 −10760 100 12482 4 5663 4 4429 17
Sn 50 9563.45 0.10 9280 4 −18481 13 7754.9 1.8 2705.6 1.8 3168 3
Sb 51 7889 17 4074 5 −24750# 100# 14451 5 6376 6 8195 5
Te 52 11280 40 5550 30 −30670# 400# 9960 40 4010 30 8710 28
I 53 9230 100 2720 100 ∗ 15110 100 5720 100 12570 100
Xe 54 12461 18 4000 30 ∗ 10460# 300# 2950 60 10950 30
Cs 55 10440# 320# 700# 100# ∗ 15730# 100# 4890# 130# 14710# 110#
Ba 56 13650# 720# 2190# 500# ∗ 10650# 500# 1960# 410# 13140# 410#

117 Tc 43 5170# 990# ∗ 32410# 700# 7160# 1060# 6320# 990# ∗
Ru 44 3630# 990# 14550# 990# 26420# 700# 7810# 990# 4590# 920# −3050# 990#
Rh 45 6290# 520# 11790# 860# 20000# 500# 8190# 520# 6450# 550# −3580# 780#
Pd 46 4640 80 13080 150 13870 60 8390 100 3970 130 −350# 240#
Ag 47 7770 70 9590 70 6380 50 8850 80 6100 60 −990 120
Cd 48 5777.2 1.0 11150 50 −1328 14 9270 30 3388 25 2718 23
In 49 8766 6 7515 6 −8511 29 9856 6 5940 6 1650 25
Sn 50 6943.2 0.5 9439 4 −16215 11 9847 4 3036.3 1.8 5267 3
Sb 51 9895 10 4406 9 −22200 60 12102 9 6780 9 5574 9
Te 52 7900 30 5565 15 −27810# 300# 12617 21 4280 30 11110 14
I 53 11010 100 2450 40 −33920# 400# 12340 40 6320 40 9730 40
Xe 54 9210 17 3980 100 ∗ 12860 30 3480# 300# 13350 30
Cs 55 12450# 120# 690 60 ∗ 12920 60 5510 60 12000# 310#
Ba 56 10760# 500# 2510# 320# ∗ 13120# 420# 2120# 430# 15450# 300#
La 57 ∗ −803 11 ∗ 13220# 720# 4300# 420# 13670# 500#

118 Tc 43 3410# 1140# ∗ 34370# 910# ∗ 5970# 1210# ∗
Ru 44 5990# 1060# 15360# 1060# 28790# 800# 5540# 1060# 4050# 1060# −5970# 1130#
Rh 45 4260# 710# 12420# 860# 22090# 500# 10020# 860# 6150# 520# −2380# 860#
Pd 46 7010 220 13810# 550# 16190 210 5980 250 3610 230 −3390 250
Ag 47 5370 80 10320 90 8430 60 11110 80 5700 90 290 100
Cd 48 8355 20 11730 50 1012 25 6570 50 3140 40 −660 60
In 49 6357 6 8094 9 −6259 21 12200 9 5724 8 3400 40
Sn 50 9327.4 0.9 10000 5 −13577 11 7305 4 2745 4 2081 3
Sb 51 7426 9 4888 3 −19590 13 14239 3 6901 3 7184 5
Te 52 10695 20 6365 17 −25350# 200# 9811 16 4146 22 7961 15
I 53 8610 30 3163 24 −31350# 300# 15010 30 5960 30 11679 25
Xe 54 11965 15 4934 30 ∗ 10120 100 3120 30 9630 30
Cs 55 10040 60 1513 16 ∗ 15348 18 5111 18 13570 30
Ba 56 13160# 360# 3220# 210# ∗ 10410# 220# 2190# 360# 11930# 200#
La 57 11180# 500# −380# 420# ∗ 15690# 500# 4270# 670# 15730# 420#

119 Ru 44 3400# 1060# 15340# 1140# 30660# 700# 7320# 990# 4370# 990# ∗
Rh 45 6170# 780# 12610# 1000# 24470# 600# 7480# 920# 6080# 920# −4840# 920#
Pd 46 4230# 370# 13770# 590# 18450# 300# 8040# 590# 3980# 330# −1530# 760#
Ag 47 7060 110 10380 230 10920 90 8680 110 6270 110 −2180 160
Cd 48 5270 80 11630 100 3280 80 9070 90 3520 90 1700 100
In 49 8545 9 8285 22 −3939 29 9432 8 5879 8 510 50
Sn 50 6483.6 0.6 10127 8 −11274 11 9587 5 3046 4 4297 4
Sb 51 9549 8 5110 8 −17172 16 11633 8 6915 8 4419 9
Te 52 7535 17 6474 8 −22590 200 12171 12 4501 10 9990 8
I 53 10870 30 3330 30 −28800# 400# 12040 30 6370 40 8702 29
Xe 54 8787 15 5112 22 −34790# 600# 12351 30 3560 100 12121 30
Cs 55 11967 19 1515 17 ∗ 12591 17 5606 19 10830 100
Ba 56 10290# 280# 3470 200 ∗ 12560 210 2340# 220# 14100 200
La 57 13420# 500# −120# 450# ∗ 13030# 500# 4500# 570# 12750# 410#
Ce 58 ∗ 1670# 670# ∗ 13220# 720# ∗ 16250# 720#
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A Elt. Z S(2n) S(2p) Q(α ) Q(2β−) Q(εp) Q(β−n)

116 Tc 43 9170# 920# ∗ −9370# 990# 17990# 710# ∗ 5610# 710#
Ru 44 10060# 740# 27720# 990# −8040# 920# 15510# 700# −25430# 1060# 1690# 700#
Rh 45 11250 180 25590# 610# −7160 190 11830 150 −20920# 710# 1600 150
Pd 46 12610 60 24010# 240# −6900 90 8760 60 −20820 140 −3050 70
Ag 47 13760 50 21510 120 −5250 70 5680 50 −15650 90 −2550 50
Cd 48 14841.1 2.0 19801 23 −4808 18 2809 4 −15610 60 −7254 5
In 49 15820 4 17879 25 −4050 17 −1429 7 −10550 40 −6285 4
Sn 50 17109.8 1.7 16085 3 −3373 3 −6259 28 −10727 3 −12596 16
Sb 51 18448 29 12827 5 −1250 7 −9330 100 −4574 7 −12830 29
Te 52 19520 40 9286 28 967 28 −12220 30 −2522 28 −17000 40
I 53 20840# 310# 7550 100 1680 100 −15420# 140# 2220 100 −16910 100
Xe 54 22103 17 5740 30 1830 170 −18440# 400# 1730 30 −21420# 300#
Cs 55 23670# 320# 3850# 320# 2600# 230# ∗ 6980# 110# −21120# 610#
Ba 56 24800# 420# 2100# 400# 2940# 410# ∗ 6760# 400# ∗

117 Tc 43 8890# 990# ∗ −10080# 1060# 19100# 860# ∗ 6530# 990#
Ru 44 9720# 710# 28280# 1060# −8290# 920# 16520# 700# ∗ 2660# 710#
Rh 45 10880# 510# 26420# 860# −7650# 590# 13320# 510# −23490# 860# 2940# 510#
Pd 46 12270 90 24680 140 −6750 90 9890 60 −19370# 700# −2030 80
Ag 47 13420 60 22630 100 −6010 70 6680 50 −18820 150 −1620 50
Cd 48 14477.5 2.3 20600 60 −5160 40 3975 4 −13750 60 −6247 5
In 49 15551 6 18540 40 −4337 17 −300 10 −13670 50 −5488 5
Sn 50 16506.6 0.5 16887 3 −3776 3 −5303 14 −8970 4 −11650 5
Sb 51 17784 19 13686 10 −1700 9 −8210 29 −7684 10 −11447 29
Te 52 19180 30 9639 14 811 14 −10912 17 −858 14 −15680 100
I 53 20240 40 8010 30 1560 30 −13990 70 −902 29 −15460 30
Xe 54 21671 16 6701 30 1737 30 −16900# 300# 3795 30 −20190# 100#
Cs 55 22890# 310# 4680 70 2260 80 −19930# 410# 3760 110 −19910# 410#
Ba 56 24410# 670# 3210# 300# 2380# 310# ∗ 8470# 300# ∗
La 57 ∗ 1390# 500# 2770# 410# ∗ 8270# 410# ∗

118 Tc 43 8590# 1140# ∗ ∗ 19940# 1030# ∗ 6740# 1140#
Ru 44 9610# 1060# ∗ −9040# 1060# 17550# 830# ∗ 2960# 950#
Rh 45 10550# 520# 26970# 860# −7840# 780# 14430# 510# −22580# 860# 3320# 510#
Pd 46 11650 220 25590# 730# −7360# 310# 11240 210 −22750# 730# −1270 220
Ag 47 13140 80 23410 150 −6360 130 7660 60 −17910# 510# −1210 60
Cd 48 14132 20 21330 60 −5640 30 4948 20 −17470 60 −5835 21
In 49 15123 9 19240 50 −4706 26 769 8 −12250 50 −4902 8
Sn 50 16270.6 1.0 17515 4 −4060 3 −3935 15 −12520 4 −11083 9
Sb 51 17321 6 14327 5 −1852 4 −7028 20 −6343 6 −10974 14
Te 52 18590 30 10771 15 415 15 −9642 18 −4610 15 −15360 30
I 53 19620 100 8728 21 1120 30 −12562 24 385 22 −14857 22
Xe 54 21175 17 7388 30 1385 30 −15710# 200# −271 17 −19710 60
Cs 55 22480# 100# 5500 100 1960# 300# −18790# 300# 4740 30 −19190# 300#
Ba 56 23910# 450# 3900# 200# 2290# 200# ∗ 4520# 200# −23930# 450#
La 57 ∗ 2130# 320# 2490# 430# ∗ 9530# 310# ∗

119 Ru 44 9380# 990# ∗ −9370# 1060# 18380# 760# ∗ 3820# 860#
Rh 45 10430# 780# 27960# 920# −8550# 920# 15320# 600# −25330# 1080# 4160# 630#
Pd 46 11240# 300# 26190# 760# −7620# 330# 12290# 310# −20990# 860# −130# 310#
Ag 47 12430 100 24190# 510# −6770 120 9150 90 −20710# 510# 80 90
Cd 48 13620 80 21960 100 −5930 100 6160 80 −15730 220 −4750 80
In 49 14902 6 20020 50 −5140 40 1773 11 −15430 60 −4120 8
Sn 50 15811.0 1.0 18221 4 −4403 3 −2884 8 −10649 20 −10140 3
Sb 51 16975 12 15110 9 −2366 9 −5712 29 −9536 11 −9828 17
Te 52 18230 16 11362 8 427 8 −8390 13 −2817 8 −14285 21
I 53 19470 40 9699 29 810 30 −11460 30 −3055 28 −13758 30
Xe 54 20752 15 8275 17 843 30 −14200 200 1638 18 −18456 16
Cs 55 22000 60 6450 30 1610 30 −17340# 400# 1377 24 −18000# 200#
Ba 56 23450# 360# 4980 200 1640 200 −20590# 630# 6200 200 −23040# 360#
La 57 24600# 570# 3100# 410# 2310# 500# ∗ 6150# 400# ∗
Ce 58 ∗ 1290# 670# 2600# 840# ∗ 11080# 630# ∗
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120 Ru 44 5770# 1060# ∗ 33030# 800# 4960# 1210# 3770# 1060# ∗
Rh 45 4070# 840# 13280# 920# 26500# 600# 9400# 1000# 5640# 920# −3730# 920#
Pd 46 6600# 320# 14200# 610# 20960 120 5700# 520# 3660# 520# −4500# 710#
Ag 47 5160 120 11320# 310# 12780 70 10530 220 5750 90 −1050# 510#
Cd 48 8140 80 12710 90 5431 21 6300 70 3160 50 −1800 60
In 49 6100 40 9120 90 −1950 40 11680 40 5550 40 2180 60
Sn 50 9108.0 2.2 10690 7 −8933 12 6836 8 2704 5 967 4
Sb 51 7018 11 5645 7 −14536 13 13942 7 6840 8 6167 9
Te 52 10291 13 7216 13 −20520 300 9306 10 4104 13 6642 10
I 53 8100 30 3894 20 −26100# 500# 14642 19 6171 22 10502 20
Xe 54 11449 16 5700 30 −32470# 700# 9509 23 3130 30 8571 18
Cs 55 9655 17 2383 14 ∗ 14901 14 5161 14 12192 30
Ba 56 12370 360 3870 300 ∗ 10230 300 2420 310 10940 300
La 57 10790# 640# 390# 540# ∗ 15400# 540# 4460# 590# 14400# 510#
Ce 58 13770# 920# 2030# 810# ∗ 10630# 760# 1670# 810# 13230# 760#

121 Rh 45 5920# 1080# 13430# 1210# 28760# 900# 6870# 1140# 5700# 1210# −6240# 1280#
Pd 46 4180# 520# 14310# 780# 22950# 500# 7690# 780# 3750# 710# −2690# 950#
Ag 47 7080 160 11800 190 14930 150 7670# 330# 5670 260 −3880# 520#
Cd 48 5160 90 12700 110 7490 90 8210 120 3370 110 50 230
In 49 8180 50 9160 30 446 29 8780 80 5730 30 −630 70
Sn 50 6170.3 0.3 10760 40 −6731 11 9211 7 2890 8 3151 20
Sb 51 9242 7 5779.0 2.1 −12495 14 11184.1 2.7 6925.0 2.8 3282 8
Te 52 7218 27 7416 27 −17810 140 11637 27 4312 26 8751 26
I 53 10569 16 4172 4 −23890# 500# 11608 13 6298 12 7359 11
Xe 54 8372 16 5972 21 −29770# 500# 12000 30 3362 23 10895 18
Cs 55 11283 17 2217 18 −35520# 700# 12405 17 5843 17 9517 24
Ba 56 9930 330 4140 140 ∗ 12270 140 2530 140 12980 140
La 57 12790# 710# 800# 590# ∗ 12900# 540# 4840# 540# 11660# 500#
Ce 58 11070# 860# 2310# 710# ∗ 12970# 640# 1780# 590# 15320# 540#
Pr 59 ∗ −840 50 ∗ 13140# 920# ∗ 13690# 760#

122 Rh 45 3890# 1140# ∗ 30680# 700# 8760# 1060# 5210# 990# ∗
Pd 46 6510# 640# 14900# 990# 25250# 400# 5250# 720# 3410# 720# −5800# 810#
Ag 47 4640# 250# 12260# 540# 17100# 210# 9630# 240# 5260# 360# −2350# 630#
Cd 48 7740 90 13360 150 9580 40 5630 80 2690 100 −3460# 300#
In 49 5810 60 9810 100 2500 50 11110 50 5190 90 630 100
Sn 50 8813.2 2.5 11394 27 −4591 11 6500 40 2623 8 −390 80
Sb 51 6806.38 0.15 6415.1 2.1 −10190 30 13485.7 2.1 6602.2 2.7 5021 8
Te 52 9834 26 8007.9 1.9 −15705 28 8821 8 4027 8 5400.7 2.9
I 53 7864 11 4818 26 −21540# 300# 14035 11 5968 10 9044 10
Xe 54 10954 16 6357 15 −27520# 400# 9145 21 3270 30 7476 14
Cs 55 9110 30 2960 30 −33250# 500# 14740 30 5520 30 11270 40
Ba 56 11940 140 4800 30 ∗ 9991 30 2560 30 9832 30
La 57 10210# 590# 1090# 330# ∗ 15060# 420# 4910# 360# 13410# 300#
Ce 58 13200# 640# 2730# 640# ∗ 10560# 640# 2000# 570# 12400# 450#
Pr 59 11380# 860# −530# 710# ∗ 15530# 860# 3980# 780# 15730# 640#

123 Pd 46 3990# 720# 15000# 920# 27210# 600# 7180# 1080# 3490# 840# −4020# 1000#
Ag 47 6800# 290# 12550# 450# 19270# 210# 7010# 540# 5060# 240# −5080# 630#
Cd 48 4650 60 13370# 210# 11860 40 8060 150 3200 80 −1520 130
In 49 7920 60 9980 50 4517 24 8350 90 5410 30 −2130 80
Sn 50 5945.8 1.2 11530 50 −2572 10 8731 27 2780 40 1800 19
Sb 51 8965.3 2.1 6567.1 2.9 −8180 12 10690.8 2.6 6745.0 2.6 2160 40
Te 52 6929.18 0.16 8130.7 1.9 −13517 12 11134.0 1.9 4117 8 7579.6 2.4
I 53 9935 6 4918 3 −19240# 200# 11319 26 6325 10 6128 8
Xe 54 7965 15 6457 11 −25070# 300# 11750 14 3405 20 9802 14
Cs 55 10980 30 2978 16 −30710# 600# 12140 16 5993 17 8392 22
Ba 56 9120 30 4800 30 ∗ 12156 18 3098 16 12164 17
La 57 12240# 360# 1390# 200# ∗ 12750# 240# 5050# 360# 10830# 200#
Ce 58 10410# 500# 2920# 420# ∗ 12940# 590# 2380# 590# 14360# 420#
Pr 59 13520# 780# −210# 720# ∗ 13080# 780# 4230# 920# 13000# 780#
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120 Ru 44 9170# 1130# ∗ ∗ 19210# 810# ∗ 4220# 1000#
Rh 45 10240# 780# 28620# 1080# −8910# 920# 16420# 600# ∗ 4320# 670#
Pd 46 10830 240 26810# 810# −8120# 710# 13830 120 −24190# 710# 340 150
Ag 47 12230 100 25090# 510# −7340 160 10090 80 −19700# 600# 190 110
Cd 48 13408 28 23090 210 −6440 60 7131 19 −19640# 300# −4341 20
In 49 14650 40 20750 80 −5590 60 2690 40 −14470 100 −3740 40
Sn 50 15591.6 2.3 18974 20 −4811 4 −1700 10 −14490 80 −9699 8
Sb 51 16568 8 15772 11 −2599 8 −4635 19 −8009 10 −9311 11
Te 52 17826 11 12326 10 −301 10 −7232 15 −6625 10 −13710 30
I 53 18961 27 10368 18 607 19 −9901 20 −1601 20 −13066 21
Xe 54 20236 16 9029 19 670 30 −13280 300 −2277 15 −17939 18
Cs 55 21622 16 7496 22 1180 100 −16200# 500# 2588 30 −17370 200
Ba 56 22660# 360# 5390 300 1730 300 −19180# 760# 2620 300 −21990# 500#
La 57 24210# 590# 3860# 500# 1960# 510# ∗ 7330# 500# −21760# 780#
Ce 58 ∗ 1910# 730# 2480# 810# ∗ 7600# 730# ∗

121 Rh 45 9990# 1080# ∗ −9650# 1140# 17580# 920# ∗ 5000# 910#
Pd 46 10780# 590# 27590# 860# −8680# 860# 14800# 510# −22600# 950# 1320# 510#
Ag 47 12250 170 26000# 610# −8140# 520# 11180 140 −22720# 610# 1240 150
Cd 48 13300 120 24020# 310# −6960 100 8140 80 −18200 150 −3400 90
In 49 14279 28 21860 90 −6000 60 3754 27 −17480 80 −2807 27
Sn 50 15278.3 2.2 19870 80 −5204 4 −653 26 −12519 19 −8851 7
Sb 51 16260 8 16469 8 −3075 6 −3308 10 −11150 40 −8262 10
Te 52 17509 27 13061 26 −576 26 −6078 28 −4735 26 −12830 30
I 53 18664 30 11388 13 −67 14 −9187 17 −5152 13 −12186 16
Xe 54 19821 15 9866 14 199 17 −11730 140 −357 15 −16655 15
Cs 55 20938 20 7910 30 910 30 −14700# 500# −600 23 −16280 300
Ba 56 22300 250 6530 140 1020 140 −18040# 520# 4140 140 −21130# 520#
La 57 23580# 640# 4670# 500# 1620# 510# −20820# 860# 4200# 500# −20770# 860#
Ce 58 24840# 780# 2690# 540# 2160# 590# ∗ 8900# 590# ∗
Pr 59 ∗ 1190# 810# 2510# 810# ∗ 8820# 860# ∗

122 Rh 45 9810# 920# ∗ −10130# 1140# 18330# 730# ∗ 5290# 860#
Pd 46 10690# 420# 28330# 900# −9200# 900# 16040# 400# ∗ 1900# 430#
Ag 47 11730# 220# 26580# 630# −8520# 540# 12350# 210# −21440# 930# 1760# 220#
Cd 48 12900 50 25160 130 −7690 210 9220 40 −21760# 510# −2960 50
In 49 13980 60 22510 90 −6440 80 4750 50 −16210 160 −2440 50
Sn 50 14983.5 2.5 20550 19 −5662 20 368.1 2.7 −16170 80 −8422.2 2.8
Sb 51 16048 7 17170 40 −3525 8 −2250 5 −9778 27 −7850 26
Te 52 17052 10 13786.9 2.4 −1082.9 2.9 −4959 11 −8398.9 2.4 −12098 10
I 53 18433 19 12234 9 −506 6 −7940 30 −3774 5 −11679 12
Xe 54 19325 16 10528 15 −59 18 −10750 30 −4093 28 −16326 18
Cs 55 20390 30 8930 40 410 40 −13600# 300# 860 30 −15470 150
Ba 56 21860 300 7010 30 1045 30 −16770# 400# 570 30 −20280# 500#
La 57 23000# 590# 5230# 300# 1440# 300# −19660# 590# 5270# 300# −19910# 590#
Ce 58 24280# 810# 3530# 500# 2110# 450# ∗ 5620# 430# −24330# 810#
Pr 59 ∗ 1780# 710# 2310# 590# ∗ 10220# 710# ∗

123 Pd 46 10500# 780# ∗ −9790# 920# 16700# 600# ∗ 2550# 630#
Ag 47 11440# 250# 27450# 930# −9140# 630# 13470# 210# −24350# 730# 2700# 210#
Cd 48 12390 90 25630# 510# −8110# 300# 10510 40 −19910# 400# −1810 60
In 49 13730 40 23340 150 −7290 90 5798 24 −19480# 210# −1552 24
Sn 50 14759.0 2.6 21340 80 −6340 80 1351.4 2.7 −14380 40 −7561.6 2.8
Sb 51 15771.6 2.1 17961 27 −3945 8 −1281 4 −12940 50 −6981.4 1.5
Te 52 16763 26 14545.8 2.4 −1528.4 2.9 −3923 10 −6514.9 2.7 −11163 5
I 53 17799 11 12926 4 −891 9 −6900 13 −6902 4 −10660 12
Xe 54 18918 15 11275 28 −489 13 −9594 15 −2223 10 −15180 30
Cs 55 20086 18 9334 16 300 30 −12340# 200# −2253 13 −14510 30
Ba 56 21050 140 7760 16 715 16 −15480# 300# 2411 16 −19180# 300#
La 57 22450# 540# 6180# 200# 1170# 200# −18370# 630# 2140# 200# −18940# 450#
Ce 58 23610# 590# 4010# 330# 1990# 360# ∗ 7150# 300# −23360# 590#
Pr 59 24900# 920# 2520# 780# 2210# 720# ∗ 6920# 670# ∗
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124 Pd 46 6260# 780# ∗ 29440# 500# 4810# 860# 3150# 1030# ∗
Ag 47 4590# 280# 13150# 630# 21150# 200# 8930# 450# 4650# 540# −3740# 920#
Cd 48 7470 70 14050# 210# 13810 60 5230# 210# 2810 160 −4810# 510#
In 49 5520 50 10850 60 6490 50 10560 70 5050 100 −570 150
Sn 50 8487.6 2.6 12100 24 −576.6 2.2 6050 50 2468 27 −1530 80
Sb 51 6467.50 0.06 7088.8 2.9 −5889 9 13036.5 2.9 6447.8 2.6 3867 27
Te 52 9423.97 0.17 8589.4 1.5 −11435 13 8516.4 1.9 3934.6 1.9 4325.9 2.4
I 53 7493 4 5482.0 1.9 −17110 60 13659.9 1.9 6050 26 7876.6 2.6
Xe 54 10483 10 7006 4 −22840# 300# 9131 5 3491 10 6537 26
Cs 55 8759 15 3772 13 −28600# 600# 14334 14 5605 14 10202 13
Ba 56 11506 17 5335 17 −34590# 600# 9760 30 2875 19 9029 17
La 57 9620# 200# 1890 60 ∗ 15060 60 5350 150 12490 60
Ce 58 12720# 420# 3410# 360# ∗ 10430# 420# 2440# 590# 11570# 330#
Pr 59 10870# 840# 250# 670# ∗ 15420# 720# 4440# 780# 14920# 780#
Nd 60 ∗ 1450# 840# ∗ 11100# 780# 1950# 920# 13850# 780#

125 Ag 47 6400# 360# 13300# 590# 23450# 300# 6520# 670# 4750# 500# −6260# 760#
Cd 48 4720 90 14180# 210# 15660 70 7310# 220# 2740# 220# −3020# 410#
In 49 7680 60 11060 70 8360 30 7540 50 5110 50 −3600# 210#
Sn 50 5733.1 0.6 12310 50 1293.5 2.3 8238 24 2540 50 480 40
Sb 51 8706.5 2.6 7307.7 2.6 −4168 8 10276 3 6555 3 970 50
Te 52 6568.97 0.03 8690.9 1.5 −9354 11 10912.7 1.5 4172.0 1.9 6570.2 2.7
I 53 9542.8 1.9 5600.85 0.07 −15077 26 11046.27 0.18 6341.65 0.24 5140.1 1.9
Xe 54 7603.3 0.4 7116.1 2.9 −20530# 200# 11462 4 3752 5 8768.4 2.2
Cs 55 10428 11 3716 8 −26180# 400# 11872 12 6131 14 7639 9
Ba 56 8649 17 5226 14 −32050# 400# 12087 16 3340 30 11333 16
La 57 11570 60 1959 29 ∗ 12606 29 5710 40 10030 40
Ce 58 9910# 360# 3690# 200# ∗ 12760# 280# 2750# 360# 13600# 200#
Pr 59 12850# 720# 380# 500# ∗ 12970# 500# 4790# 570# 12280# 500#
Nd 60 11190# 720# 1780# 720# ∗ 13430# 720# 2140# 640# 15870# 570#

126 Ag 47 4280# 420# ∗ 25390# 300# 8490# 590# 4460# 670# ∗
Cd 48 7040 90 14810# 300# 17740 50 4860# 200# 2490# 210# −6070# 600#
In 49 5400 50 11740 80 10100 40 9610 70 4360 60 −2210# 210#
Sn 50 8193 11 12830 30 3148 12 5570 50 2270 26 −3060 40
Sb 51 6210 30 7790 30 −2050 30 12550 30 6290 30 2670 40
Te 52 9113.69 0.08 9098.0 2.1 −7395 13 8266.5 1.5 4023.6 1.5 3402.3 2.7
I 53 7145 4 6177 4 −12940 90 13325 4 6125 4 6960 4
Xe 54 10048 6 7621 6 −18348 29 8907 6 3639 7 5650 6
Cs 55 8329 14 4442 12 −24090# 200# 14026 12 5768 15 9245 13
Ba 56 11073 17 5871 15 −29780# 400# 9772 15 3238 17 8225 16
La 57 9290 90 2590 90 −35400# 510# 14830 90 5550 90 11720 90
Ce 58 12230# 200# 4350 40 ∗ 10150 60 2750# 200# 10480 30
Pr 59 10420# 450# 890# 280# ∗ 15280# 360# 4780# 360# 14100# 280#
Nd 60 13340# 570# 2270# 570# ∗ 10950# 720# 2310# 720# 12930# 500#
Pm 61 ∗ −760# 640# ∗ 15640# 780# ∗ 16410# 780#

127 Ag 47 5960# 420# ∗ 27800# 300# ∗ 4760# 590# ∗
Cd 48 4260 90 14790# 310# 19760 70 7000# 310# 2820# 210# −4080# 510#
In 49 7240 60 11950 70 12000 40 7080 80 4590 70 −4870# 200#
Sn 50 5550 27 12970 50 4822 25 7690 40 2240 50 −1140 70
Sb 51 8370 30 7969 12 −460 8 9909 5 6401 5 −180 50
Te 52 6287.8 0.4 9170 30 −5466 12 10685.2 2.2 4203.2 1.6 5602.1 1.6
I 53 9143.9 2.7 6208 3 −11087 26 10750 3 6405 3 4284 4
Xe 54 7224 6 7699 3 −16350 60 11226 4 3908 4 7850 4
Cs 55 9966 13 4360 8 −21810# 200# 11663 6 6284 6 6771 6
Ba 56 8217 17 5760 17 −27390# 400# 11983 14 3780 14 10491 12
La 57 10990 90 2515 29 −32840# 600# 12483 28 6058 29 9482 27
Ce 58 9230 60 4290 110 ∗ 12490 60 3150 80 12760 60
Pr 59 12240# 280# 900# 200# ∗ 12940# 280# 5260# 360# 11470# 200#
Nd 60 10610# 570# 2460# 450# ∗ 13200# 570# 2570# 720# 15050# 500#
Pm 61 13560# 780# −550# 720# ∗ 13270# 720# 4310# 840# 13720# 840#
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A Elt. Z S(2n) S(2p) Q(α ) Q(2β−) Q(εp) Q(β−n)

124 Pd 46 10250# 640# ∗ −10280# 950# 17920# 510# ∗ 3090# 540#
Ag 47 11380# 280# 28150# 730# −9660# 630# 14410# 200# ∗ 2770# 200#
Cd 48 12120 80 26600# 410# −8990 140 11530 60 −23390# 600# −1360 70
In 49 13440 70 24220# 210# −7650 90 6740 50 −18210# 210# −1130 50
Sn 50 14433.4 2.6 22080 40 −6688 19 2287.8 1.5 −18210 40 −7084.0 2.1
Sb 51 15432.8 2.1 18620 50 −4310 40 −255.3 2.4 −11483 24 −6519.7 1.5
Te 52 16353.15 0.23 15156.5 2.7 −1844.4 2.4 −2864.4 2.2 −9993.0 2.7 −10653 3
I 53 17428 5 13612.7 2.6 −1365 8 −5634 9 −5429.8 2.4 −10188 10
Xe 54 18448 11 11924.0 2.2 −680 10 −8570 13 −5777.2 2.2 −14688 12
Cs 55 19730 30 10229 10 −367 20 −11470 60 −1077 9 −14148 15
Ba 56 20620 30 8313 17 658 17 −14270# 300# −1130 16 −18450# 200#
La 57 21860# 300# 6700 70 1210 60 −17130# 600# 3500 60 −18160# 300#
Ce 58 23130# 500# 4790# 300# 1640# 420# −20330# 670# 3540# 300# −22560# 670#
Pr 59 24390# 780# 3170# 670# 2130# 780# ∗ 8290# 630# ∗
Nd 60 ∗ 1240# 720# 2780# 920# ∗ 8390# 670# ∗

125 Ag 47 10990# 360# ∗ −10150# 950# 15680# 300# ∗ 3840# 310#
Cd 48 12190 80 27320# 600# −9530# 510# 12540 70 −21850# 510# −550 80
In 49 13200 40 25100# 210# −8240 150 7770 30 −21300# 200# −320 30
Sn 50 14220.7 2.6 23170 40 −7260 80 3123.7 1.6 −16480 60 −6349.6 2.2
Sb 51 15174.0 2.6 19407 24 −4839 28 580.9 2.1 −14670 50 −5802.3 2.1
Te 52 15992.94 0.17 15779.7 2.7 −2243.0 2.4 −1830.1 2.2 −8074.4 1.5 −9728.6 1.9
I 53 17036 3 14190.3 1.5 −1666.2 1.9 −4749 8 −8505.1 1.5 −9247.6 2.2
Xe 54 18086 10 12598.1 2.2 −1066 26 −7524 11 −3956.5 2.2 −13532 9
Cs 55 19187 14 10722 9 −225 13 −10328 27 −4012 8 −13069 15
Ba 56 20156 16 8997 15 380 16 −13010# 200# 703 11 −17480 60
La 57 21200# 200# 7294 29 916 29 −15850# 400# 683 27 −17010# 300#
Ce 58 22630# 360# 5580# 200# 1660# 240# −19040# 450# 5140# 200# −21600# 630#
Pr 59 23720# 720# 3780# 450# 2070# 640# ∗ 5060# 410# −21490# 720#
Nd 60 ∗ 2020# 500# 2660# 640# ∗ 9920# 500# ∗

126 Ag 47 10680# 360# ∗ −10540# 760# 16800# 300# ∗ 4270# 310#
Cd 48 11760 80 28110# 510# −10060# 400# 13690 50 ∗ 80 60
In 49 13080 60 25920# 200# −9010# 210# 8580 50 −20300# 300# 10 40
Sn 50 13926 11 23890 60 −7720 40 4044 11 −19950 70 −5836 11
Sb 51 14920 30 20100 60 −5250 60 1510 30 −13210 40 −5450 30
Te 52 15682.66 0.09 16405.8 1.5 −2543.5 2.7 −896 6 −11455.0 1.6 −9299.46 0.10
I 53 16688 4 14868 4 −2005 4 −3566 13 −6944 4 −8790 4
Xe 54 17651 6 13222 6 −1279 6 −6499 14 −7435 6 −13152 10
Cs 55 18756 15 11558 12 −690 13 −9370 90 −2797 12 −12748 16
Ba 56 19723 18 9588 13 260 17 −11850 30 −2767 13 −16982 29
La 57 20860 110 7820 90 740 100 −14720# 220# 1830 90 −16390# 220#
Ce 58 22140# 300# 6310 30 1360 40 −17930# 400# 1560 30 −20980# 400#
Pr 59 23270# 630# 4580# 200# 1860# 360# −20690# 540# 6210# 200# −20710# 450#
Nd 60 24540# 720# 2650# 500# 2520# 570# ∗ 6480# 450# ∗
Pm 61 ∗ 1020# 780# 2890# 710# ∗ 11050# 640# ∗

127 Ag 47 10240# 420# ∗ ∗ 18090# 300# ∗ 5360# 300#
Cd 48 11300 100 ∗ −10330# 600# 14980 70 ∗ 1220 80
In 49 12650 50 26760# 300# −9460# 210# 9720 40 −23260# 300# 960 40
Sn 50 13743 25 24720 70 −8610 50 4782 25 −18460 60 −5170 40
Sb 51 14587 5 20800 30 −5699 25 2283 6 −16180 40 −4707 5
Te 52 15401.5 0.4 16960.5 1.7 −2885.5 2.7 40 4 −9550 11 −8442 4
I 53 16289 3 15306 4 −2184 4 −2743 6 −9870 30 −7886 6
Xe 54 17271 4 13877 4 −1574 4 −5505 12 −5545 4 −12047 13
Cs 55 18295 10 11982 6 −722 7 −8344 27 −5618 6 −11641 14
Ba 56 19290 16 10201 12 8 15 −10840 60 −936 13 −15910 90
La 57 20280 40 8386 27 723 29 −13460# 200# −840 29 −15150 40
Ce 58 21460# 200# 6890 60 1250 60 −16550# 410# 3410 60 −19790# 200#
Pr 59 22660# 450# 5250# 200# 1850# 280# −19380# 630# 3250# 220# −19610# 450#
Nd 60 23950# 570# 3340# 450# 2330# 500# ∗ 8110# 400# −23930# 640#
Pm 61 ∗ 1720# 720# 2860# 840# ∗ 7910# 630# ∗
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A Elt. Z S(n) S(p) Q(4β−) Q(d,α ) Q(p,α ) Q(n,α )

128 Ag 47 3970# 420# ∗ 29810# 300# ∗ ∗ ∗
Cd 48 6840 300 15680# 420# 21700 290 4440# 420# 2380# 420# ∗
In 49 5450 60 13130 90 13380 50 8680 70 3860 80 −3910# 300#
Sn 50 7910 40 13640 50 6525 27 5190 50 2010 40 −4330 70
Sb 51 5980 26 8400 40 1323 26 12123 27 6154 25 1520 40
Te 52 8782.3 2.1 9581 5 −3591 10 8120 30 4127.5 3.0 2552.8 2.2
I 53 6826.13 0.05 6746 3 −9110 50 13037 3 6148 3 6164 4
Xe 54 9611 4 8166 4 −14326 28 8761 4 3840.4 1.9 4808.6 1.9
Cs 55 7763 8 4900 7 −19600 30 13948 8 6125 6 8551 6
Ba 56 10657 15 6450 12 −25220# 200# 9654 16 3550 13 7437 10
La 57 8810 60 3110 60 −30590# 400# 14750 60 5900 60 11100 50
Ce 58 11630 60 4930 40 −36490# 500# 10150 90 3090 40 9780 30
Pr 59 9970# 200# 1640 60 ∗ 15200 40 5190# 200# 13080 40
Nd 60 12830# 450# 3040# 280# ∗ 10790# 280# 2590# 450# 12120# 280#
Pm 61 11060# 720# −90# 570# ∗ 15560# 570# 4440# 570# 15510# 570#
Sm 62 ∗ 1280# 780# ∗ 11230# 710# ∗ 14220# 640#

129 Ag 47 5720# 500# ∗ 32180# 400# ∗ ∗ ∗
Cd 48 3980# 420# 15690# 420# 23800# 300# 6410# 420# 2680# 420# ∗
In 49 6650 60 12940 300 15560 40 6290 90 4250 70 −6280# 300#
Sn 50 5330 40 13520 60 8104 29 7100 50 2080 50 −2620 60
Sb 51 8090 30 8580 30 2873 22 9580 30 6257 24 −1170 50
Te 52 6082.41 0.08 9684 25 −1939 11 10408 5 4260 30 4664 11
I 53 8837 5 6800 3 −7177 21 10489 3 6425 3 3540 30
Xe 54 6908.7 1.6 8248 4 −12410 28 10997 4 4077 4 7013.6 1.6
Cs 55 9640 7 4929 5 −17730 30 11531 6 6532 8 6057 6
Ba 56 7734 15 6422 12 −22830# 200# 11886 12 4144 16 9750 13
La 57 10770 60 3214 23 −28380# 400# 12200 24 6208 24 8665 24
Ce 58 8820 40 4940 60 −34040# 500# 12320 40 3550 90 12030 30
Pr 59 11510 40 1530 40 ∗ 12910 60 5910 40 10850 100
Nd 60 10120# 280# 3190# 200# ∗ 12910# 280# 2890# 280# 14230# 200#
Pm 61 12970# 570# 50# 450# ∗ 13190# 570# 4810# 570# 12960# 450#
Sm 62 11280# 710# 1500# 640# ∗ 13520# 780# 2180# 710# 16280# 640#

130 Ag 47 1780# 520# ∗ 36130# 330# ∗ ∗ ∗
Cd 48 6440# 410# 16410# 490# 25780 280 3940# 410# 2190# 410# ∗
In 49 5020 60 13980# 300# 17040 40 8110 300 3490 80 −5350# 300#
Sn 50 7620 30 14490 40 9743 11 4930 50 1710 40 −5980 80
Sb 51 5735 27 8990 30 4609 19 11750 30 6072 30 340 40
Te 52 8419.5 1.0 10013 21 −90 3 7968 25 4213 5 1794 25
I 53 6500.33 0.04 7218 3 −5304 26 12771 3 6213 3 5414 6
Xe 54 9255.64 0.29 8667 3 −10459 28 8567 4 3965 4 4045.8 1.7
Cs 55 7471 10 5492 8 −15720 60 13670 8 6284 9 7729 9
Ba 56 10268 11 7050 5 −20665 28 9381 6 3842 6 6706 5
La 57 8370 30 3852 28 −26160# 300# 14484 28 6052 28 10258 27
Ce 58 11210 40 5390 30 −31840# 400# 9920 60 3340 40 9040 30
Pr 59 9470 70 2180 70 −37240# 510# 15070 70 5660 90 12370 70
Nd 60 12430# 200# 4110 40 ∗ 10450 40 2700# 200# 11030 60
Pm 61 10600# 500# 520# 360# ∗ 15420# 360# 4820# 500# 14610# 360#
Sm 62 13400# 640# 1920# 570# ∗ 11180# 570# 2340# 720# 13490# 570#
Eu 63 ∗ −1028 15 ∗ 15820# 710# ∗ 16770# 780#
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A Elt. Z S(2n) S(2p) Q(α ) Q(2β−) Q(εp) Q(β−n)

128 Ag 47 9930# 420# ∗ ∗ 19560# 300# ∗ 5650# 310#
Cd 48 11100 300 ∗ −10920# 580# 16050 290 ∗ 1620 300
In 49 12690 60 27920# 300# −10310# 200# 10250 40 −22750# 300# 1070 50
Sn 50 13457 29 25590 60 −9050 70 5657 27 −22110 80 −4706 28
Sb 51 14350 40 21370 50 −6160 60 3129 25 −14910 50 −4399 25
Te 52 15070.1 2.1 17550 11 −3180.3 2.1 867.9 1.5 −12782 25 −8080 4
I 53 15970.0 2.7 15920 30 −2543 4 −1807 6 −8327 6 −7488.5 2.0
Xe 54 16834 6 14373.4 1.9 −1760.4 1.9 −4459 10 −8867.9 2.0 −11691 6
Cs 55 17729 13 12599 7 −991 6 −7300 50 −4237 6 −11187 13
Ba 56 18874 16 10811 12 −166 10 −9868 30 −4370 11 −15577 28
La 57 19800 110 8860 60 670 60 −12300 60 320 50 −14730 80
Ce 58 20860 40 7440 30 1130 30 −15350# 200# −10 30 −19170# 200#
Pr 59 22220# 200# 5940 100 1500 60 −18280# 400# 4280 40 −18980# 400#
Nd 60 23440# 450# 3940# 200# 2210# 360# −21140# 540# 4500# 200# −23200# 630#
Pm 61 24620# 640# 2370# 450# 2660# 720# ∗ 9100# 450# ∗
Sm 62 ∗ 740# 640# 3020# 780# ∗ 9090# 640# ∗

129 Ag 47 9700# 500# ∗ ∗ 20490# 400# ∗ 6770# 500#
Cd 48 10830# 310# ∗ ∗ 17390# 300# ∗ 3090# 300#
In 49 12100 60 28620# 300# −10560# 300# 11690 50 −25430# 300# 2320 50
Sn 50 13240 40 26650 80 −9660 70 6409 29 −20590 300 −4060 40
Sb 51 14070 22 22220 40 −6570 40 3876 21 −17560 50 −3707 21
Te 52 14864.7 2.1 18082 25 −3529.6 2.2 1694.2 1.8 −10958 27 −7337 4
I 53 15663 5 16381 6 −2673 4 −1003 6 −11184 25 −6715 3
Xe 54 16519 4 14994.2 1.7 −2100.1 1.6 −3633 11 −6994.3 1.8 −10837 6
Cs 55 17403 7 13095 6 −1089 5 −6174 21 −7051 6 −10170 11
Ba 56 18392 16 11322 12 −297 11 −8780 30 −2493 11 −14500 60
La 57 19570 30 9664 22 337 22 −11550 40 −2684 22 −13860 30
Ce 58 20450 60 8050 30 960 30 −14050# 200# 1825 30 −18030 40
Pr 59 21490# 200# 6460 40 1560 40 −16830# 400# 1570 60 −17660# 200#
Nd 60 22950# 450# 4840# 210# 2000# 280# −19980# 540# 6010# 200# −22260# 450#
Pm 61 24030# 720# 3090# 450# 2540# 570# ∗ 6100# 400# −21970# 640#
Sm 62 ∗ 1410# 640# 2940# 640# ∗ 10640# 540# ∗

130 Ag 47 7500# 150# ∗ ∗ 23730# 340# ∗ 8970# 450#
Cd 48 10420 410 ∗ ∗ 18570 280 ∗ 3300 290
In 49 11670 60 29670# 300# −11300# 300# 12400 40 −24730# 400# 2630 50
Sn 50 12947 29 27430 290 −10240 60 7212 11 −24230# 300# −3583 24
Sb 51 13830 30 22510 50 −6900 40 4641 17 −16640 50 −3360 17
Te 52 14502.0 1.0 18595 27 −3756 11 2530.3 2.0 −14047 29 −6919 3
I 53 15337 5 16902 25 −2960 30 −32 9 −9594 21 −6306 3
Xe 54 16164.3 1.6 15467.6 1.8 −2242.1 1.6 −2620.1 2.9 −10167.5 1.8 −10453 5
Cs 55 17112 10 13740 9 −1415 9 −5272 27 −5686 9 −9907 14
Ba 56 18003 10 11980 3 −518 7 −7839 28 −5853.2 2.9 −14007 21
La 57 19140 60 10275 27 292 29 −10450 70 −1417 26 −13410 40
Ce 58 20030 40 8599 30 820 30 −12830 40 −1650 30 −17720 40
Pr 59 20990 70 7120 80 1370 110 −15710# 310# 2860 70 −17010# 210#
Nd 60 22560# 200# 5640 40 1800 40 −19020# 400# 2400 40 −21720# 400#
Pm 61 23570# 500# 3720# 300# 2360# 360# −21540# 590# 7010# 300# −21290# 590#
Sm 62 24680# 640# 1980# 450# 2890# 570# ∗ 7370# 450# ∗
Eu 63 ∗ 470# 640# 3210# 710# ∗ 11720# 640# ∗
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A Elt. Z S(n) S(p) Q(4β−) Q(d,α ) Q(p,α ) Q(n,α )

131 Cd 48 1770# 410# 16400# 450# 29940# 300# 7900# 500# 4400# 420# ∗
In 49 6320 50 13860 280 19307 28 5780# 300# 4020 300 −7690# 300#
Sn 50 5247 24 14710 40 11101 21 6340 50 1910 50 −4380 290
Sb 51 7768 27 9138 23 6072 21 9320 40 6210 30 −1980 50
Te 52 5929.38 0.06 10207 17 1474 3 10129 21 4263 25 3772 27
I 53 8583 3 7381.9 2.2 −3675 28 10269.6 2.1 6411.8 2.1 2811 25
Xe 54 6604.8 1.2 8772 3 −8700 30 10799 3 4187 4 6223.3 2.0
Cs 55 9231 10 5467 5 −13780 50 11348 5 6664 5 5325 6
Ba 56 7493.50 0.30 7072 9 −18915 28 11527 5 4112 6 8823 3
La 57 10210 40 3797 28 −24030# 200# 12010 30 6496 30 7809 28
Ce 58 8360 40 5380 40 −29520# 300# 12320 40 3780 60 11330 40
Pr 59 11170 80 2140 60 −34930# 400# 12720 60 6120 60 10000 80
Nd 60 9240 40 3880 70 ∗ 12720 40 3430 40 13410 40
Pm 61 12340# 360# 430# 200# ∗ 13210# 280# 5310# 280# 12240# 200#
Sm 62 10690# 500# 2020# 420# ∗ 13460# 500# 2710# 500# 15630# 360#
Eu 63 13490# 640# −939 7 ∗ 13610# 640# 4560# 640# 14340# 570#

132 Cd 48 3530# 590# ∗ 34460# 500# 6150# 600# 6600# 640# ∗
In 49 2350 70 14440# 300# 23280 60 9860 290 5650# 300# −4320# 410#
Sn 50 7311 25 15710 30 12726 14 4050 40 1250 50 −7710# 300#
Sb 51 5757 25 9648 26 7482 14 11176 18 5780 30 −1090 50
Te 52 8044 7 10483 22 3253 7 7820 18 4310 22 1058 30
I 53 6327 6 7779 6 −1960 40 12362 6 6167 6 4574 22
Xe 54 8936.59 0.22 9125.1 0.6 −6806 21 8363 3 4087 3 3369.1 2.0
Cs 55 7167 5 6029.7 2.1 −11940 60 13436.6 2.0 6405.5 2.0 6994 4
Ba 56 9822.4 3.0 7664 5 −17009 24 9176 8 3930 5 5908.9 1.3
La 57 8040 50 4350 40 −22030# 200# 14230 40 6190 40 9410 40
Ce 58 10830 40 5990 30 −27230# 300# 9860 30 3716 29 8237 23
Pr 59 9010 80 2790 70 −32710# 410# 14920 60 5940 60 11760 60
Nd 60 11730 40 4440 60 ∗ 10460 70 3210 40 10510 40
Pm 61 10050# 280# 1230# 200# ∗ 15600# 200# 5390# 280# 13710# 200#
Sm 62 13120# 420# 2800# 360# ∗ 10930# 420# 2560# 500# 12630# 360#
Eu 63 11220# 570# −410# 500# ∗ 15790# 570# 4610# 640# 16090# 570#

133 In 49 3580# 300# 14500# 590# 27960# 300# 8050# 420# 8500# 410# −6130# 450#
Sn 50 2470 40 15820 70 16690 40 7900 50 3800 50 −3740 290
Sb 51 7340 29 9677 29 9128 25 9080 30 6060 28 −3410 50
Te 52 5834 25 10560 28 4609 24 9750 30 4211 30 2841 27
I 53 8258 7 7993 8 −392 28 10034 5 6329 5 2051 18
Xe 54 6434.4 2.6 9233 6 −5220 17 10511.6 2.7 4153 4 5354 3
Cs 55 8986.3 1.9 6079.4 1.0 −10133 12 11055.1 1.0 6674.8 0.8 4508 3
Ba 56 7189.9 0.4 7686.5 2.1 −15220 50 11217 5 4211 8 7974.7 1.2
La 57 9830 50 4349 28 −20090 60 11900 28 6631 28 7052 29
Ce 58 8021 26 5970 40 −25300# 200# 12060 30 4070 30 10485 17
Pr 59 10800 60 2753 24 −30660# 300# 12490 40 6350 30 9337 29
Nd 60 8980 50 4410 70 ∗ 12660 70 3710 80 12740 50
Pm 61 11770# 200# 1270 60 ∗ 13070 60 6050 60 11410 80
Sm 62 9950# 360# 2710# 280# ∗ 13320# 280# 3210# 360# 15110# 200#
Eu 63 12850# 500# −680# 420# ∗ 13630# 420# 5160# 500# 13830# 420#
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A Elt. Z S(2n) S(2p) Q(α ) Q(2β−) Q(εp) Q(β−n)

131 Cd 48 8210# 420# ∗ ∗ 22050# 300# ∗ 6550# 300#
In 49 11340 50 30260# 400# −11660# 300# 13851 21 −29270# 340# 3930 30
Sn 50 12860 40 28690# 300# −11220 80 7895 21 −23030 280 −3094 27
Sb 51 13503 30 23630 50 −7430 40 5456 21 −19390 40 −2708 21
Te 52 14348.9 1.0 19194 29 −4135 25 3205.7 2.2 −12359 11 −6348 3
I 53 15084 3 17395 21 −3169 5 615 5 −12442 17 −5634.0 1.4
Xe 54 15860.5 1.2 15990.0 2.0 −2559.0 1.8 −1731.4 2.9 −8352.8 2.2 −9586 8
Cs 55 16702 7 14134 6 −1502 6 −4291 28 −8416 6 −8870 5
Ba 56 17762 11 12564.3 2.9 −788 5 −6970 30 −4091.0 2.9 −13127 26
La 57 18590 30 10847 28 46 28 −9490 60 −4158 29 −12420 40
Ce 58 19570 40 9230 40 680 40 −11950 40 260 30 −16610 70
Pr 59 20650 60 7530 60 1190 60 −14540# 200# 60 60 −15750 60
Nd 60 21680# 200# 6060 40 1780 60 −17570# 300# 4360 40 −20370# 300#
Pm 61 22930# 450# 4540# 200# 2270# 280# −20380# 450# 4150# 210# −20230# 450#
Sm 62 24090# 590# 2540# 360# 2800# 500# ∗ 9110# 300# −24330# 590#
Eu 63 ∗ 980# 570# 3280# 720# ∗ 8830# 500# ∗

132 Cd 48 5290# 580# ∗ ∗ 25830# 500# ∗ 9350# 500#
In 49 8670 70 30840# 340# −10040# 300# 17250 60 ∗ 6820 70
Sn 50 12558 17 29560 280 −11690 290 8628 14 −28580# 300# −2638 25
Sb 51 13525 22 24360 40 −7740 50 6026 14 −18830 30 −2535 15
Te 52 13973 7 19621 13 −4273 28 4098 7 −15157 22 −5809 7
I 53 14910 7 17986 18 −3516 26 1456 6 −11001 21 −5356 6
Xe 54 15541.4 1.2 16507.0 2.2 −2713.3 2.0 −845.6 1.4 −11360.0 2.2 −9292 5
Cs 55 16398 9 14801 4 −1843 4 −3420 40 −7000.5 2.2 −8543 3
Ba 56 17315.9 3.0 13131.1 1.3 −999.7 1.8 −5961 21 −7308.6 1.4 −12737 28
La 57 18250 50 11420 40 −230 40 −8530 70 −2970 40 −12100 50
Ce 58 19190 30 9790 21 503 23 −11050 30 −3079 21 −16270 60
Pr 59 20180 90 8160 60 990 80 −13500# 200# 1270 60 −15520 60
Nd 60 20970 40 6580 40 1680 40 −16180# 300# 1000 40 −19760# 200#
Pm 61 22380# 360# 5110# 210# 2190# 200# −19210# 450# 5280# 200# −19590# 360#
Sm 62 23810# 500# 3230# 300# 2510# 360# ∗ 5230# 300# −23970# 500#
Eu 63 24710# 640# 1610# 500# 3120# 570# ∗ 9940# 450# ∗

133 In 49 5940# 300# ∗ −7900# 500# 21010# 300# ∗ 10550# 300#
Sn 50 9780 40 30270# 300# −10180# 300# 11992 26 −27520# 500# 650 40
Sb 51 13100 30 25380 40 −8430 50 6944 25 −23810 70 −1832 26
Te 52 13878 25 20210 30 −4780 40 4699 24 −13679 28 −5316 25
I 53 14585 5 18477 21 −3684 22 2184 5 −13502 15 −4677 5
Xe 54 15371.0 2.6 17012 3 −3065.3 3.0 −90.1 2.6 −9750 7 −8559 3
Cs 55 16154 5 15204.5 1.1 −1993 3 −2577 28 −9660 6 −7707.4 1.1
Ba 56 17012.3 2.9 13716.2 1.4 −1281.0 1.2 −5130 16 −5561.9 1.4 −11880 40
La 57 17870 40 12013 28 −419 28 −7560 30 −5627 28 −11090 30
Ce 58 18850 40 10317 17 216 20 −10090 50 −1277 16 −15280 60
Pr 59 19800 50 8750 30 964 24 −12530 50 −1490 40 −14583 27
Nd 60 20710 50 7190 60 1530 50 −15200# 200# 2850 50 −18690# 200#
Pm 61 21810# 200# 5710 70 1940 60 −18130# 300# 2520 80 −18230# 300#
Sm 62 23070# 360# 3940# 200# 2680# 280# ∗ 7010# 200# −22700# 450#
Eu 63 24070# 500# 2120# 360# 3240# 500# ∗ 7140# 360# ∗
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A Elt. Z S(n) S(p) Q(4β−) Q(d,α ) Q(p,α ) Q(n,α )

134 In 49 2170# 500# ∗ 32050# 400# 9410# 640# 8110# 500# ∗
Sn 50 3910 110 16160# 310# 21330 100 6330 120 6210 100 −5880# 310#
Sb 51 3290 50 10500 60 12730 40 13100 50 8010 50 −380 50
Te 52 7686 27 10906 28 6390 11 7825 18 4293 23 401 24
I 53 6257 9 8417 26 1146 21 11820 11 6001 8 3562 22
Xe 54 8552.2 2.5 9527 5 −3289 20 8286 6 4183.9 1.4 2731.4 2.1
Cs 55 6891.54 0.01 6536.6 2.4 −8380 40 13100.1 1.0 6388.1 1.0 6199.6 1.1
Ba 56 9467.7 1.1 8167.9 0.4 −13303 12 8916.9 1.9 3974 5 5111.7 1.0
La 57 7800 30 4954 20 −18480 60 13927 20 6329 20 8488 21
Ce 58 10484 26 6630 30 −23330# 200# 9620 40 3800 30 7494 21
Pr 59 8650 40 3380 40 −28690# 200# 14670 40 6070 50 10900 50
Nd 60 11390 50 4998 17 −34070# 400# 10280 60 3500 50 9720 40
Pm 61 9400 80 1700 70 ∗ 15400 60 5890 60 13190 80
Sm 62 12450# 280# 3390# 200# ∗ 10920# 280# 3090# 280# 11910# 200#
Eu 63 10610# 360# −10# 280# ∗ 16130# 360# 5240# 360# 15560# 280#
Gd 64 ∗ 1580# 500# ∗ 11640# 570# 2640# 570# 14270# 500#

135 In 49 3250# 640# ∗ 36590# 500# ∗ 8390# 710# ∗
Sn 50 2070# 410# 16060# 570# 25620# 400# 7840# 500# 6490# 410# −4430# 640#
Sb 51 3610 110 10200 140 17870 100 11960 110 11710 100 −1640 120
Te 52 3340 90 10950 100 10020 90 11830 90 6710 90 4370 90
I 53 7788 11 8519 13 2861 12 9866 26 6257 10 1530 16
Xe 54 6364 5 9634 9 −1792 12 10180 7 4147 7 4412 8
Cs 55 8762.0 1.0 6746.3 1.3 −6646 12 10772.6 2.6 6562.7 1.4 3764 6
Ba 56 6971.96 0.10 8248.3 0.4 −11637 19 10931.3 0.4 4169.5 1.9 7076.4 1.1
La 57 9503 22 4990 10 −16670 60 11614 10 6648 10 6152 10
Ce 58 7860 23 6695 23 −21770 160 11580 30 3980 40 9456 11
Pr 59 10490 40 3389 24 −26740# 300# 12198 20 6402 24 8450 40
Nd 60 8639 23 4990 40 −32030# 500# 12435 23 3860 60 11907 28
Pm 61 11310 80 1620 60 ∗ 13070 70 6310 60 10880 80
Sm 62 9420# 250# 3410 170 ∗ 13260 160 3720# 250# 14210 160
Eu 63 12440# 360# −20# 360# ∗ 13650# 360# 5920# 420# 13160# 360#
Gd 64 10680# 640# 1640# 540# ∗ 13810# 590# 3190# 640# 16710# 590#

136 Sn 50 3780# 640# 16600# 710# 29920# 500# 6230# 640# 6290# 590# ∗
Sb 51 3240# 320# 11370# 500# 21460# 300# 12630# 310# 10940# 300# −1300# 420#
Te 52 4670 100 12010 110 14460 50 10450 60 9380 50 2170 60
I 53 3780 50 8960 100 6540 70 13770 50 8310 60 5090 60
Xe 54 8079 8 9924 10 43 15 8358 11 4326 8 2166 25
Cs 55 6828.2 2.1 7211 5 −5011 12 12496.6 2.1 6169 3 5194 5
Ba 56 9107.74 0.04 8594.1 1.1 −9688 12 8715.1 0.4 4048.1 0.4 4403.1 2.4
La 57 7460 50 5480 50 −14840 90 13620 50 6380 50 7680 50
Ce 58 9915 17 7107 17 −19657 18 9461 24 3890 30 6732 13
Pr 59 8463 17 3991 16 −25070# 200# 14220 24 5960 20 9810 30
Nd 60 11057 23 5552 17 −30150# 400# 10030 40 3602 17 8870 20
Pm 61 9290 100 2270 80 −35220# 600# 15160 80 6000 90 12390 80
Sm 62 12030 160 4120 60 ∗ 10640 60 3460 50 11170 50
Eu 63 10140# 360# 690# 250# ∗ 15960# 280# 5730# 280# 14790# 200#
Gd 64 12940# 640# 2150# 500# ∗ 11480# 450# 3090# 500# 13720# 450#
Tb 65 ∗ −920# 780# ∗ 16310# 720# ∗ 16960# 670#
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A Elt. Z S(2n) S(2p) Q(α ) Q(2β−) Q(εp) Q(β−n)

134 In 49 5750# 410# ∗ −8290# 520# 22140# 400# ∗ 10860# 400#
Sn 50 6380 100 30650# 510# −7650 300 15760 100 ∗ 4080 100
Sb 51 10630 50 26320 80 −6700 60 9910 40 −23530# 300# 710 50
Te 52 13520 13 20583 17 −4845 15 5565 11 −18900 40 −4744 12
I 53 14515 10 18977 16 −4206 19 2819 8 −12419 27 −4500 8
Xe 54 14986.6 1.3 17520 7 −3198.0 2.1 825.4 0.9 −12469 24 −8124.8 0.8
Cs 55 15877.9 1.9 15769 6 −2384 3 −1673 20 −8294 5 −7409.0 1.0
Ba 56 16657.7 1.1 14247.3 1.1 −1493.1 0.8 −4114 20 −8595.2 2.4 −11527 28
La 57 17620 40 12641 20 −743 22 −6700 40 −4437 20 −10867 26
Ce 58 18505 29 10979 20 1 21 −9190 24 −4571 20 −14970 24
Pr 59 19440 70 9350 50 690 40 −11780 70 −310 50 −14250 60
Nd 60 20363 27 7750 24 1350 30 −14140# 200# −512 20 −18310 50
Pm 61 21170# 200# 6100 80 2010 90 −16910# 200# 3910 60 −17680# 200#
Sm 62 22400# 360# 4660# 200# 2670# 200# −19930# 450# 3540# 200# −22300# 360#
Eu 63 23460# 450# 2690# 280# 3220# 360# ∗ 8290# 200# ∗
Gd 64 ∗ 900# 500# 3580# 570# ∗ 8270# 450# ∗

135 In 49 5410# 590# ∗ ∗ 22510# 510# ∗ 11530# 510#
Sn 50 5990# 400# ∗ −7960# 500# 17030# 410# ∗ 5300# 400#
Sb 51 6910 110 26360# 320# −4000 110 14080 100 −24970# 410# 4780 100
Te 52 11030 90 21450 100 −2940 90 8590 90 −18320 130 −1830 90
I 53 14046 9 19425 26 −4227 22 3792 7 −16910 40 −3736 7
Xe 54 14916 5 18050 25 −3632 5 1433 5 −11147 12 −7597 5
Cs 55 15653.5 1.0 16273 5 −2562.4 1.5 −931 10 −10798 8 −6703.3 1.1
Ba 56 16439.7 1.1 14784.9 2.4 −1860.2 1.0 −3226 11 −7015.0 0.9 −10703 20
La 57 17299 30 13157 10 −1016 11 −5715 15 −7048 10 −9886 23
Ce 58 18344 20 11649 11 −366 11 −8411 22 −2964 11 −14180 40
Pr 59 19141 17 10020 30 410 30 −10960 60 −3006 23 −13361 17
Nd 60 20020 50 8368 25 1080 40 −13360 160 1333 28 −17550 60
Pm 61 20710 80 6620 60 1880 80 −15780# 300# 1250 70 −16540# 200#
Sm 62 21870# 250# 5100 160 2490 160 −18680# 530# 5500 160 −21100# 250#
Eu 63 23050# 420# 3370# 300# 3120# 360# ∗ 5260# 300# −20690# 500#
Gd 64 ∗ 1630# 540# 3590# 590# ∗ 10040# 540# ∗

136 Sn 50 5850# 510# ∗ −8210# 710# 17920# 510# ∗ 5130# 510#
Sb 51 6860# 300# 27430# 500# −4880# 300# 14620# 300# −24970# 590# 4880# 310#
Te 52 8010 50 22210 110 −300 50 12000 50 −20920# 400# 1290 40
I 53 11570 50 19910 70 −2250 50 6840 50 −17080 110 −1150 50
Xe 54 14443 7 18444 13 −3668 10 2462 7 −15890 90 −6915 7
Cs 55 15590.2 1.9 16844 8 −3064 6 −300 50 −9838 8 −6559.5 1.9
Ba 56 16079.70 0.11 15340.4 0.9 −2031.4 1.1 −2419 13 −9759 5 −10308 10
La 57 16960 60 13720 50 −1310 50 −4710 50 −5740 50 −9480 50
Ce 58 17775 24 12096 13 −458 13 −7269 18 −5907 13 −13604 18
Pr 59 18960 40 10687 23 −10 40 −10130 80 −1966 16 −13185 23
Nd 60 19695 17 8941 24 850 24 −12388 17 −1863 16 −17290 60
Pm 61 20600 100 7260 90 1590 100 −14940# 210# 2450 80 −16410 170
Sm 62 21450# 200# 5742 17 2190 27 −17760# 400# 2114 23 −20690# 300#
Eu 63 22580# 280# 4100# 200# 3020# 280# −20290# 630# 6430# 200# −20150# 540#
Gd 64 23620# 570# 2120# 450# 3770# 500# ∗ 6520# 430# ∗
Tb 65 ∗ 730# 630# 4110# 720# ∗ 10930# 670# ∗
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A Elt. Z S(n) S(p) Q(4β−) Q(d,α ) Q(p,α ) Q(n,α )

137 Sn 50 1880# 780# ∗ 32070# 600# 7600# 780# 6580# 720# ∗
Sb 51 3450# 500# 11040# 640# 26290# 400# 11250# 570# 11400# 410# −2590# 570#
Te 52 3210 130 11970# 320# 18160 120 10860 160 9470 130 2880 160
I 53 5070 60 9370 50 10600 30 12040 90 10921 30 3310 50
Xe 54 4025.53 0.11 10170 50 3499 15 12121 10 6557 11 5827 13
Cs 55 8278.2 1.9 7409 7 −3368 12 10582 5 6442.9 1.0 3173 8
Ba 56 6905.61 0.08 8671.5 1.9 −8141 11 10571.4 1.1 4034.0 0.4 6049.7 0.9
La 57 9140 50 5503 13 −13028 19 11461 13 6713 13 5437 13
Ce 58 7481.54 0.16 7130 50 −17850 40 11483 17 4204 24 8718 13
Pr 59 9921 15 3998 9 −23160# 200# 12158 16 6523 24 7688 23
Nd 60 8452 16 5542 17 −28370# 400# 12066 16 3800 40 10902 23
Pm 61 10950 80 2163 18 −33070# 600# 12852 23 6438 18 10090 40
Sm 62 9290 40 4120 90 ∗ 12660 70 3580 70 13270 40
Eu 63 11830# 280# 490# 200# ∗ 13550# 250# 6350# 280# 12370# 200#
Gd 64 10230# 570# 2240# 450# ∗ 13690# 500# 3480# 450# 15940# 450#
Tb 65 13100# 840# −760# 720# ∗ 13890# 780# 5430# 720# 14470# 630#

138 Sb 51 2970# 500# 12130# 670# 27730# 300# 12060# 590# 10510# 500# −2310# 590#
Te 52 4440# 240# 12960# 450# 22330# 210# 9660# 360# 8640# 230# 510# 450#
I 53 3900 90 10060 150 14190 80 12810 90 10360 120 3020 130
Xe 54 5840 40 10940 50 7420 40 10060 70 8500 40 3320 100
Cs 55 4413 9 7797 12 244 17 14249 12 8394 10 6549 12
Ba 56 8611.72 0.04 9005.00 0.18 −6244 12 8787.9 1.9 4184.3 1.1 3802 5
La 57 7495 14 6092 4 −11584 28 13073 4 6190 4 6704 4
Ce 58 9761 16 7757 16 −16071 16 9180 50 3946 14 5928 10
Pr 59 8026 18 4542 19 −21380 30 14048 19 6357 18 9165 17
Nd 60 10509 16 6130 17 −26240# 200# 10020 17 3782 17 8253 16
Pm 61 8940 30 2649 30 −31310# 400# 14970 30 6140 30 11642 30
Sm 62 11540 40 4714 18 −36560# 600# 10410 80 3340 60 10362 23
Eu 63 9810# 200# 1010 50 ∗ 15770 30 5970 160 13870 60
Gd 64 12640# 450# 3050# 280# ∗ 11200# 280# 3280# 360# 12730# 250#
Tb 65 10700# 720# −290# 570# ∗ 16130# 570# 5410# 640# 16210# 500#
Dy 66 ∗ 1230# 840# ∗ 11750# 840# ∗ 14890# 780#

139 Sb 51 3240# 590# ∗ 30380# 500# 10700# 780# 11050# 710# ∗
Te 52 2940# 450# 12930# 500# 24120# 400# 10170# 570# 8940# 500# 1350# 640#
I 53 4580 90 10200# 210# 18390 30 11430 130 10450 50 1690# 300#
Xe 54 3560 50 10600 80 11309 22 11570 30 8720 50 4430 50
Cs 55 5885 10 7840 40 4122 9 12389 8 10588 8 4440 50
Ba 56 4723.43 0.04 9315 9 −2922 26 12342.66 0.18 6289.0 1.9 7158 7
La 57 8778.0 2.6 6258.7 2.4 −9735 14 11200.7 2.4 6519.6 2.4 4754 3
Ce 58 7455 12 7717 7 −14572 13 10859 15 3950 50 7581 7
Pr 59 9763 16 4544 13 −19425 15 11766 15 6509 15 6860 50
Nd 60 8045 28 6149 29 −24460# 200# 11896 28 4200 29 10123 29
Pm 61 10630 30 2767 18 −29330# 300# 12795 18 6567 18 9477 18
Sm 62 8954 16 4729 30 −34690# 500# 12403 17 3680 80 12465 16
Eu 63 11720 30 1189 18 ∗ 13340 40 6277 18 11450 80
Gd 64 9820# 280# 3070# 200# ∗ 13200# 280# 3600# 280# 14930# 200#
Tb 65 12610# 500# −320# 360# ∗ 13760# 500# 5750# 500# 13740# 360#
Dy 66 10820# 780# 1350# 640# ∗ 14030# 780# 3150# 780# 17010# 640#
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A Elt. Z S(2n) S(2p) Q(α ) Q(2β−) Q(εp) Q(β−n)

137 Sn 50 5650# 720# ∗ ∗ 19250# 610# ∗ 6500# 670#
Sb 51 6690# 410# 27640# 640# −4750# 500# 16240# 400# ∗ 6100# 400#
Te 52 7880 150 23340# 420# −1030 130 12820 120 −20350# 520# 1870 130
I 53 8856 29 21370 110 10 40 10043 28 −18910# 300# 1851 27
Xe 54 12105 8 19130 90 −1860 25 5342 7 −15240 50 −4112 7
Cs 55 15106.4 1.1 17334 7 −3084 5 555 13 −14340 50 −5729.98 0.19
Ba 56 16013.35 0.09 15882 5 −2502.5 2.4 −1843 13 −8585 7 −9760 50
La 57 16593 17 14097 13 −1455 13 −3923 9 −8051 14 −8703.6 1.6
Ce 58 17396 17 12606 13 −750 13 −6298 17 −4281 13 −12623 15
Pr 59 18384 17 11105 15 −110 30 −9104 18 −4430 50 −12049 17
Nd 60 19509 22 9533 16 418 20 −11550 40 −401 17 −16450 80
Pm 61 20240 60 7715 18 1440 18 −14060# 200# −35 18 −15333 18
Sm 62 21310 160 6390 50 1880 60 −16810# 400# 3880 40 −19830# 200#
Eu 63 21960# 360# 4620# 200# 2970# 200# −19010# 630# 3890# 210# −19040# 450#
Gd 64 23180# 640# 2930# 430# 3490# 450# ∗ 8310# 400# −23310# 720#
Tb 65 ∗ 1390# 670# 3850# 670# ∗ 7970# 630# ∗

138 Sb 51 6420# 420# ∗ −5560# 500# 17180# 310# ∗ 6340# 320#
Te 52 7650# 210# 24010# 540# −1560# 230# 14220# 210# −22910# 630# 2500# 210#
I 53 8970 100 22030# 310# −590 90 10560 80 −19360# 410# 1980 80
Xe 54 9870 40 20300 60 −20 40 8110 40 −17880 130 −1680 40
Cs 55 12691 9 17970 50 −1240 12 3637 10 −13674 29 −3237 9
Ba 56 15517.33 0.09 16414 7 −2562.1 0.9 −693 10 −13171 7 −9232 13
La 57 16630 50 14764 4 −2058 4 −3393 14 −7268 4 −8717 14
Ce 58 17243 16 13260 10 −1044 10 −5550 16 −7136 10 −12463 15
Pr 59 17947 19 11670 50 −338 25 −8190 30 −3320 19 −11623 18
Nd 60 18961 17 10128 18 393 24 −10520 17 −3429 18 −16017 18
Pm 61 19880 80 8190 30 1150 40 −13190 40 948 30 −14990 50
Sm 62 20830 17 6876 17 1724 17 −15720# 200# 793 16 −19550# 200#
Eu 63 21630# 200# 5130 80 2560 60 −18120# 400# 5030 30 −18610# 400#
Gd 64 22870# 450# 3550# 200# 3300# 280# −20840# 630# 4960# 200# −22850# 630#
Tb 65 23800# 720# 1950# 450# 3770# 450# ∗ 9100# 450# ∗
Dy 66 ∗ 470# 720# 4210# 720# ∗ 8980# 720# ∗

139 Sb 51 6200# 640# ∗ −5550# 710# 18520# 500# ∗ 7540# 540#
Te 52 7380# 420# 25070# 720# −2430# 570# 14850# 400# ∗ 3460# 410#
I 53 8480 40 23160# 400# −1560 110 11860 30 −20970# 300# 3240 50
Xe 54 9407 22 20660 120 −240 90 9270 21 −17000# 210# −828 23
Cs 55 10298 3 18776 28 664 8 6530 4 −15660 80 −511 3
Ba 56 13335.15 0.06 17112 7 −922 5 2039 7 −12050 40 −6460 4
La 57 16273 14 15263.7 2.4 −2074.4 2.6 −2408 8 −11633 9 −7734 10
Ce 58 17217 15 13809 7 −1527 7 −4961 26 −5980 7 −11892 16
Pr 59 17789 14 12301 16 −598 13 −7327 15 −5588 8 −10877 14
Nd 60 18554 28 10691 29 208 28 −9611 28 −1712 28 −15120 40
Pm 61 19566 19 8897 18 1014 18 −12098 19 −1654 20 −14070 18
Sm 62 20500 40 7378 16 1409 22 −14850# 200# 2349 16 −18702 30
Eu 63 21530# 200# 5903 19 2150 60 −17230# 300# 2250 30 −17690# 200#
Gd 64 22460# 450# 4080# 200# 2900# 250# −19840# 540# 6680# 200# −21970# 450#
Tb 65 23310# 670# 2730# 360# 3600# 420# ∗ 6290# 300# −21300# 670#
Dy 66 ∗ 1050# 640# 4070# 710# ∗ 10800# 540# ∗
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A Elt. Z S(n) S(p) Q(4β−) Q(d,α ) Q(p,α ) Q(n,α )

140 Te 52 4230# 500# 13930# 590# 26310# 300# 8900# 420# 8160# 500# −1000# 670#
I 53 3510# 200# 10760# 450# 20050# 200# 12370# 280# 10150# 230# 1630# 450#
Xe 54 5420 60 11440 70 15090 60 10050 100 8380 70 2220 140
Cs 55 4421 9 8696 22 7644 10 13810 40 10192 11 5098 29
Ba 56 6429 8 9859 9 980 29 10327 12 8138 8 4754 11
La 57 5160.98 0.04 6696.3 2.4 −6110 40 14651.4 2.4 8264.3 2.4 7871.0 2.4
Ce 58 9202 7 8140.9 1.8 −12627 13 9152 3 3881 14 5284.4 2.5
Pr 59 7943 10 5032 9 −17710 50 13584 12 6047 15 8052 15
Nd 60 10330 40 6717 29 −22470 40 9590 30 3790 30 7270 30
Pm 61 8780 40 3500 40 −27720 800 14520 40 6240 40 10620 40
Sm 62 11147 17 5248 18 −32620# 500# 10200 30 3481 18 9771 17
Eu 63 9660 50 1890 50 −37680# 510# 15220 50 5900 70 12730 50
Gd 64 12330# 200# 3670 30 ∗ 10680 40 3100# 200# 11890 50
Tb 65 10390# 850# 240# 820# ∗ 16010# 820# 5600# 900# 15180# 820#
Dy 66 13220# 710# 1960# 590# ∗ 11500# 640# 3030# 780# 14020# 640#
Ho 67 ∗ −1094 10 ∗ 16350# 780# ∗ 17350# 780#

141 Te 52 2670# 500# ∗ 28170# 400# 9470# 640# 8460# 500# ∗
I 53 4320# 280# 10850# 360# 22420# 200# 10990# 450# 10280# 280# 280# 360#
Xe 54 3410 110 11340# 220# 17110 90 11220 100 8870 120 3250# 220#
Cs 55 5497 13 8770 60 11544 11 11878 23 10540 40 3500 80
Ba 56 4526 11 9964 11 4472 9 11686 9 8026 12 6070 40
La 57 6689 4 6956 9 −2415 15 12686 5 10187 5 5596 10
Ce 58 5428.14 0.10 8408.0 1.8 −9501 9 12502.1 1.8 5949 3 8467.9 2.5
Pr 59 9397 6 5226.6 1.1 −16094 13 11642 7 6412 10 6150 3
Nd 60 8017 28 6792 7 −20974 20 11336 8 3798 14 9017 10
Pm 61 10390 40 3560 30 −25980 110 12180 29 6359 18 8255 20
Sm 62 8554 15 5020 40 −30620# 300# 12269 16 3866 29 11726 15
Eu 63 11010 50 1760 18 −35550# 500# 13164 17 6435 17 10660 30
Gd 64 9510 30 3530 60 ∗ 12885 24 3390 30 13920 23
Tb 65 12130 810 50 110 ∗ 13700# 220# 6100# 220# 12860 110
Dy 66 10550# 590# 2120# 850# ∗ 13560# 420# 3180# 500# 16110# 360#
Ho 67 13140# 710# −1177 7 ∗ 14030# 710# 5430# 780# 14900# 640#

142 Te 52 3950# 720# ∗ 30390# 600# ∗ 7750# 780# ∗
I 53 3270# 450# 11450# 570# 24310# 400# 11950# 500# 9940# 570# 240# 640#
Xe 54 5220 140 12250# 220# 19060 100 9510# 220# 8230 110 970# 410#
Cs 55 4110 15 9480 90 13278 11 13190 60 9993 23 3970 30
Ba 56 6169 10 10635 12 8132 6 9939 10 7742 7 3467 22
La 57 5168 7 7598 10 1122 26 13947 10 9743 6 6313 6
Ce 58 7169.7 2.4 8889 5 −5546 6 10493.4 2.9 7556.9 2.9 6022 3
Pr 59 5843.15 0.08 5641.6 1.1 −12470 30 15001.4 1.1 8024 7 9085.0 2.0
Nd 60 9829 3 7223.3 1.5 −18996 28 9451 6 3732 8 6644 7
Pm 61 8705 29 4248 25 −24100# 300# 13810 40 5700 40 9313 26
Sm 62 11126 10 5759 15 −29030# 360# 9920 40 3368 15 8645 26
Eu 63 9460 30 2670 30 −33850# 500# 14850 30 5920 30 11820 30
Gd 64 11810 30 4320 30 ∗ 10740 60 3300 30 11067 30
Tb 65 10590# 320# 1120# 300# ∗ 15430# 300# 5330# 360# 13990# 300#
Dy 66 12710# 470# 2710# 380# ∗ 11230# 880# 3070# 470# 13220# 410#
Ho 67 11170# 710# −550# 590# ∗ 16080# 710# 5080# 710# 16340# 590#
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A Elt. Z S(2n) S(2p) Q(α ) Q(2β−) Q(εp) Q(β−n)

140 Te 52 7170# 360# ∗ −2880# 590# 16030# 300# ∗ 3810# 300#
I 53 8090# 210# 23700# 360# −1820# 360# 12780# 200# −21240# 540# 3300# 200#
Xe 54 8980 70 21640# 210# −990 80 10280 60 −19480# 410# −360 60
Cs 55 10306 12 19300 80 20 50 7270 8 −15500 30 −209 8
Ba 56 11152 8 17700 40 729 11 4812 8 −14916 22 −4111 8
La 57 13939.0 2.6 16012 9 −407 3 374 6 −10909 4 −5440 7
Ce 58 16657 10 14399.6 2.5 −1621.3 2.5 −3832 28 −10458.5 2.5 −11331 8
Pr 59 17706 15 12749 7 −1080 50 −6490 40 −4753 6 −10775 27
Nd 60 18380 30 11261 30 −210 30 −8800 30 −4588 29 −14830 30
Pm 61 19410 50 9650 40 700 40 −11220 60 −670 40 −13900 40
Sm 62 20101 17 8016 17 1318 17 −13670 30 −753 29 −18129 18
Eu 63 21380 60 6620 60 1790 90 −16500 800 3220 50 −17530# 200#
Gd 64 22150# 200# 4860 30 2600 30 −18940# 500# 3309 30 −21690# 300#
Tb 65 22990# 900# 3310 800 3360# 820# −21180# 950# 7630 800 −20870# 950#
Dy 66 24040# 780# 1640# 540# 3790# 640# ∗ 7400# 540# ∗
Ho 67 ∗ 250# 640# 4240# 780# ∗ 11570# 590# ∗

141 Te 52 6900# 570# ∗ −3670# 720# 16770# 410# ∗ 4640# 450#
I 53 7820# 200# 24780# 540# −2690# 450# 13960# 200# ∗ 4400# 210#
Xe 54 8830 90 22110# 410# −1190 150 11400 90 −18660# 310# 650 90
Cs 55 9919 11 20220 30 −399 30 8461 11 −17490# 200# 723 13
Ba 56 10955 8 18660 22 229 11 5714 8 −14020 60 −3476 8
La 57 11849 4 16815 6 1182 5 3083 4 −13176 9 −2926 4
Ce 58 14630 7 15104.3 2.5 −143.8 2.5 −1242 3 −9458 8 −8816 6
Pr 59 17340 8 13367.5 2.0 −1345 14 −5498 14 −8988.8 2.0 −9840 28
Nd 60 18349 26 11823 8 −744 14 −8259 9 −3404 3 −14060 40
Pm 61 19169 19 10278 16 229 18 −10596 19 −3117 15 −13138 19
Sm 62 19701 14 8525 27 1217 14 −12714 22 1024 29 −17020 50
Eu 63 20671 18 7008 18 1721 18 −15390 110 990 40 −16220 30
Gd 64 21840# 200# 5422 23 2380 50 −17910# 300# 4943 23 −20810 800
Tb 65 22520# 320# 3720 110 3050# 220# −20170# 510# 5160 120 −19770# 510#
Dy 66 23770# 590# 2370# 360# 3470# 500# ∗ 9180# 300# −24080# 590#
Ho 67 ∗ 780# 590# 4210# 780# ∗ 8820# 950# ∗

142 Te 52 6610# 670# ∗ ∗ 18040# 610# ∗ 5020# 630#
I 53 7590# 450# ∗ −2990# 500# 14790# 400# ∗ 4530# 410#
Xe 54 8630 120 23090# 320# −1970# 230# 12350 100 −21210# 410# 930 100
Cs 55 9607 13 20820# 200# −610 80 9520 11 −17290# 200# 1139 13
Ba 56 10694 10 19410 60 −100 40 6715 6 −16790 90 −2956 7
La 57 11856 6 17562 10 428 11 3758 6 −12847 12 −2666 6
Ce 58 12597.8 2.4 15845 8 1298 3 1416.7 2.1 −12102 9 −6588.9 2.4
Pr 59 15240 6 14049.6 2.0 307 3 −2636 25 −8143 4 −7666.2 2.8
Nd 60 17846 28 12449.9 1.7 −812 10 −6962 6 −7804.1 1.7 −13504 14
Pm 61 19090 40 11040 26 −450 29 −9840 40 −2425 25 −13290 27
Sm 62 19680 14 9319 29 600 13 −12033 29 −2084 6 −17138 14
Eu 63 20480 60 7690 50 1200 40 −14260# 300# 1910 30 −16170 40
Gd 64 21320 40 6080 30 2110 30 −17000# 360# 1690 29 −20490 110
Tb 65 22720# 860# 4650# 310# 2270# 300# −19590# 590# 5580# 300# −19810# 420#
Dy 66 23260# 620# 2760# 360# 3390# 410# ∗ 5980# 360# −23660# 620#
Ho 67 24310# 710# 1570# 950# 3730# 640# ∗ 9780# 510# ∗
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A Elt. Z S(n) S(p) Q(4β−) Q(d,α ) Q(p,α ) Q(n,α )

143 I 53 3990# 570# 11500# 720# 26550# 400# 10630# 570# 10180# 500# ∗
Xe 54 3040# 220# 12010# 450# 21170# 200# 10790# 280# 8690# 280# 2160# 360#
Cs 55 5228 25 9490 100 15402 24 11370 90 10180 70 2250# 200#
Ba 56 4184 15 10710 17 10072 13 11252 17 7979 16 4700 60
La 57 6224 16 7653 16 4779 16 12249 17 9948 17 4510 17
Ce 58 5144.84 0.09 8866 5 −2089 4 12037 5 7573.1 2.9 7306 8
Pr 59 7352.1 1.9 5824.0 1.8 −8831 11 13077.4 2.1 9873.8 2.1 6893.9 2.6
Nd 60 6123.57 0.07 7503.7 1.5 −15780 200 12724.3 1.5 5552 6 9722.2 1.7
Pm 61 9880 25 4299.5 2.4 −22530 60 11943 4 6150 28 7376 7
Sm 62 8602 6 5655 25 −27200# 200# 11711 14 3550 40 10375 28
Eu 63 10990 30 2538 12 −31960# 400# 12407 14 6078 17 9610 40
Gd 64 9340 200 4200 200 −36880# 630# 12400 200 3620 210 12870 200
Tb 65 11450# 310# 760 70 ∗ 13500 60 6210 70 12200 80
Dy 66 10430# 410# 2550# 360# ∗ 12930# 220# 3020# 820# 15110# 200#
Ho 67 12880# 640# −390# 540# ∗ 13750# 500# 5420# 640# 13850# 900#
Er 68 ∗ 1170# 780# ∗ 13730# 780# 2820# 780# 17130# 780#

144 I 53 3010# 640# ∗ 28310# 510# 11560# 780# 9840# 640# ∗
Xe 54 4900# 360# 12930# 500# 23160# 300# 9160# 500# 8110# 360# −70# 500#
Cs 55 3670 30 10110# 200# 17486 26 12920 100 9920 90 2900# 200#
Ba 56 5905 19 11387 27 11984 14 9457 17 7572 17 2200 90
La 57 4780 50 8250 50 6530 50 13640 50 9700 50 5230 50
Ce 58 6896 3 9539 16 1535 3 10309 6 7365 5 4935 9
Pr 59 5753.5 2.8 6433 3 −5134 11 14494 3 9548.5 2.9 7829 5
Nd 60 7817.03 0.05 7968.6 1.4 −11994 28 10750.4 1.5 7131.8 1.5 7333.3 1.7
Pm 61 6526.7 1.5 4702.6 2.2 −19053 28 15244.9 2.3 7641 4 10246.2 2.7
Sm 62 10520.1 2.4 6295.2 2.7 −25390 30 9896 25 3415 14 7872 4
Eu 63 9451 15 3387 11 −30430# 300# 14082 12 5181 14 10548 18
Gd 64 11600 200 4810 30 −34850# 400# 10270 40 3030 30 9826 29
Tb 65 10010 70 1420 200 ∗ 15300 40 5720 30 13200 30
Dy 66 12330# 200# 3440 70 ∗ 11190# 300# 2820 110 12290 40
Ho 67 10990# 500# 160# 360# ∗ 15470# 470# 4990# 420# 14990# 320#
Er 68 13620# 720# 1910# 570# ∗ 11280# 640# 2330# 640# 14060# 500#

145 Xe 54 2890# 420# 12800# 590# 25000# 300# 10250# 500# 8490# 500# 980# 670#
Cs 55 4858 27 10070# 300# 19575 13 11100# 200# 10280 100 1310# 400#
Ba 56 3720 70 11430 80 14020 70 10970 70 7960 70 3710 120
La 57 6170 100 8510 90 8290 90 11660 90 9700 90 3170 90
Ce 58 4730 40 9490 60 3560 40 11800 40 7800 40 6370 40
Pr 59 6948 7 6484 8 −1633 8 12691 7 9771 7 6049 9
Nd 60 5755.29 0.25 7970.5 2.4 −8510 19 12347.2 1.4 7219.6 1.5 8747.7 2.1
Pm 61 7924.0 1.5 4809.6 2.2 −15390 60 13444.5 2.2 9545.5 2.2 8165.4 2.6
Sm 62 6757.10 0.30 6525.6 2.6 −22370 50 13018.8 2.7 5363 25 10943.9 1.8
Eu 63 10448 11 3315.4 2.7 −28820# 300# 12236 4 5859 6 8805 25
Gd 64 9240 30 4595 22 −33240# 400# 12026 22 3260 40 11712 20
Tb 65 11580 60 1410 60 −38000# 410# 13060 210 5940 60 11090 60
Dy 66 9780 60 3210 50 ∗ 12860 80 3640# 310# 14320 50
Ho 67 12060# 420# −110# 300# ∗ 13850# 360# 5640# 470# 13520# 420#
Er 68 10860# 570# 1780# 500# ∗ 13300# 570# 2650# 640# 15920# 540#
Tm 69 ∗ −1740 10 ∗ 14190# 720# ∗ 15240# 640#
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A Elt. Z S(2n) S(2p) Q(α ) Q(2β−) Q(εp) Q(β−n)

143 I 53 7270# 450# ∗ −3750# 640# 16030# 400# ∗ 5760# 410#
Xe 54 8260# 220# 23460# 450# −2070# 450# 13490# 200# −20300# 630# 2000# 200#
Cs 55 9337 26 21730# 200# −1260 40 10516 27 −19240# 400# 2080 24
Ba 56 10353 16 20190 90 −717 25 7676 13 −15750 100 −1972 14
La 57 11391 16 18288 19 89 16 4886 15 −14961 19 −1720 15
Ce 58 12314.5 2.4 16464 9 877 3 2395.4 2.1 −11078 6 −5890.6 2.4
Pr 59 13195.2 1.9 14713 4 1733.0 2.6 −107.8 2.8 −10328 5 −5189.6 1.4
Nd 60 15952 3 13145.3 1.7 520 7 −4484.3 2.9 −6757.9 2.1 −10922 25
Pm 61 18585 14 11522.8 2.8 −567 8 −8723 11 −6462.0 2.8 −12044 6
Sm 62 19727 9 9903 4 44 26 −11290 200 −857.0 2.9 −16270 30
Eu 63 20458 17 8297 18 829 17 −13810 60 −374 27 −15350 30
Gd 64 21150 200 6870 200 1720 200 −15910# 280# 3470 200 −19240# 360#
Tb 65 22040 120 5090 60 2540 60 −18150# 410# 3600 70 −18550# 370#
Dy 66 23150# 360# 3680# 200# 2780# 280# −20970# 630# 7350# 200# −22920# 540#
Ho 67 24050# 640# 2320# 410# 3460# 500# ∗ 7490# 500# ∗
Er 68 ∗ 620# 670# 3910# 780# ∗ 11320# 700# ∗

144 I 53 7010# 640# ∗ ∗ 16690# 500# ∗ 5790# 540#
Xe 54 7950# 320# 24420# 670# −2740# 420# 14490# 300# ∗ 2320# 300#
Cs 55 8897 28 22130# 400# −1420# 200# 11620 50 −18920# 400# 2594 29
Ba 56 10088 15 20870 100 −1200 60 8668 14 −18610# 200# −1653 20
La 57 11000 50 18960 50 −270 50 5860 50 −14510 50 −1350 50
Ce 58 12041 3 17192 7 409 9 3316.2 2.5 −13790 14 −5434.8 2.9
Pr 59 13105.6 2.8 15299 6 1140 3 665 3 −9858 16 −4819.5 2.4
Nd 60 13940.60 0.09 13792.6 2.1 1905.2 1.7 −1781.2 1.8 −9430.1 2.1 −8858.7 2.4
Pm 61 16407 25 12206.3 2.7 849 7 −5799 11 −5636.6 2.6 −9969 3
Sm 62 19122 6 10594.7 1.8 −145 28 −10212 28 −5253.5 1.8 −15801 11
Eu 63 20440 30 9043 27 160 40 −13253 30 55 11 −15460 200
Gd 64 20940 40 7345 29 1270 30 −15170 40 475 28 −19400 70
Tb 65 21450# 300# 5630 40 2190 60 −17170# 300# 4590 30 −18120# 200#
Dy 66 22770# 360# 4200 40 2770 40 −19680# 400# 4360 200 −22380# 400#
Ho 67 23870# 590# 2720# 420# 2860# 850# ∗ 7950# 300# −21910# 670#
Er 68 ∗ 1520# 540# 3510# 640# ∗ 8130# 450# ∗

145 Xe 54 7800# 360# ∗ −2970# 500# 15320# 310# ∗ 3100# 300#
Cs 55 8528 26 22990# 400# −1960# 200# 12930 90 −20760# 500# 3641 17
Ba 56 9620 70 21550# 210# −1510 120 9680 80 −17430# 310# −590 90
La 57 10940 90 19890 90 −930 90 6640 90 −17010 90 −620 90
Ce 58 11630 40 17740 40 200 40 4340 40 −12620 40 −4410 40
Pr 59 12701 7 16023 17 881 8 1642 7 −12030 50 −3950 7
Nd 60 13572.32 0.25 14403.1 2.1 1578.1 1.7 −779.4 1.8 −8289.1 2.6 −8087.3 2.3
Pm 61 14450.7 2.0 12778.2 2.6 2322.2 2.6 −3275 4 −7807 3 −7373.1 2.4
Sm 62 17277.2 2.4 11228.2 1.8 1115 4 −7730 19 −4193.5 1.8 −13107 11
Eu 63 19899 12 9611 4 100 14 −12120 60 −3866 4 −14310 28
Gd 64 20840 200 7982 19 586 21 −14640 50 1756 19 −18630 30
Tb 65 21590 80 6220 60 1620 60 −16700# 300# 2450 60 −17370 60
Dy 66 22110# 200# 4630 210 2510 50 −18600# 400# 6180 50 −21160# 300#
Ho 67 23050# 500# 3330# 300# 2930# 320# −21310# 500# 5900# 300# −20350# 500#
Er 68 24480# 720# 1950# 450# 3200# 500# ∗ 9610# 400# ∗
Tm 69 ∗ 170# 570# 4070# 640# ∗ 10030# 500# ∗
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A Elt. Z S(n) S(p) Q(4β−) Q(d,α ) Q(p,α ) Q(n,α )

146 Xe 54 4640# 500# ∗ 27010# 410# 8620# 640# 7840# 570# ∗
Cs 55 3630 70 10810# 310# 21090 70 12370# 310# 9690# 210# 1670# 410#
Ba 56 5660 100 12230 70 15930 70 8980 80 7540 80 1090# 210#
La 57 4210 110 9000 100 10340 70 13360 70 9680 70 4190 80
Ce 58 6650 80 9980 110 5330 70 9930 80 7380 70 3910 70
Pr 59 5150 60 6910 70 410 60 14430 60 9760 60 7120 60
Nd 60 7565.23 0.09 8588 7 −4838 4 10535.4 2.4 7006.5 1.4 6327.4 2.1
Pm 61 6257 5 5312 4 −11690 50 15004 4 9412 4 9260 4
Sm 62 8415 3 7017 3 −18448 27 11130 4 6828 4 8652.0 2.9
Eu 63 7195 7 3754 6 −25560# 200# 15560 6 7265 6 11490 6
Gd 64 11237 19 5384 5 −31380# 300# 10239 12 3013 12 9076 5
Tb 65 9960 70 2130 50 −36490# 400# 14700 50 5330 210 12120 50
Dy 66 12340 50 3960 60 ∗ 10520 40 2740 70 11320 200
Ho 67 10460# 360# 570# 200# ∗ 15730# 200# 5620# 280# 14510# 200#
Er 68 13090# 500# 2820# 420# ∗ 11200# 420# 2430# 500# 13260# 360#
Tm 69 11470# 570# −1127 4 ∗ 16340# 570# 4940# 720# 16650# 570#

147 Xe 54 2660# 570# ∗ 28770# 400# ∗ 8190# 640# ∗
Cs 55 4470 90 10640# 400# 23440 60 10790# 300# 10120# 300# 210# 510#
Ba 56 3670# 220# 12270# 220# 17550# 210# 10170# 210# 7540# 210# 2330# 360#
La 57 5800 90 9140 90 12200 50 11280 90 9780 50 2070 50
Ce 58 4420 70 10190 80 7240 30 11670 100 7730 60 5390 30
Pr 59 6810 70 7070 70 2096 23 12350 50 9846 23 5080 50
Nd 60 5292.20 0.09 8730 60 −2788.9 2.1 12191 7 7467.8 2.4 7931.5 2.6
Pm 61 7659 4 5405.9 0.9 −8296 12 13100.0 0.9 9569.3 0.9 7354.1 2.6
Sm 62 6341.5 3.0 7101 4 −15084 20 12712.5 2.3 7013.1 2.4 10127.5 1.0
Eu 63 8500 6 3838 4 −21713 28 13818.0 2.7 9285.5 2.6 9517.0 2.9
Gd 64 7341 4 5530 6 −28310# 300# 13346.2 3.0 5123 11 12255.3 1.3
Tb 65 11050 50 1948 12 −34390# 300# 12886 22 5870 30 10516 16
Dy 66 9710 30 3710 50 ∗ 12400 60 3040 30 13220 30
Ho 67 12340# 200# 570 40 ∗ 13160 50 5610 40 12180 40
Er 68 10410# 420# 2770# 360# ∗ 12840# 420# 3010# 420# 15180# 300#
Tm 69 13160# 500# −1058 3 ∗ 14040# 500# 5410# 500# 14480# 420#

148 Cs 55 3360 580 11330# 700# 25230 580 12080# 700# 9660# 650# ∗
Ba 56 5490# 220# 13280 100 19400 80 8320 110 6910 80 −270# 310#
La 57 4350 80 9820# 210# 13740 60 12580 90 9150 90 2570 60
Ce 58 6430 40 10830 60 8951 29 9440 80 7460 90 2670 80
Pr 59 5150 30 7790 40 3772 28 13860 70 9430 50 6100 90
Nd 60 7332.8 1.6 9248 23 −1137.6 2.4 10010 60 7082 7 5330 40
Pm 61 5895 6 6009 6 −6331 15 14770 6 9429 6 8406 9
Sm 62 8141.41 0.28 7583.2 0.4 −11483 11 10829 4 6795.6 2.3 7741.4 1.0
Eu 63 6823 10 4319 10 −18290 130 15410 11 9219 10 10618 10
Gd 64 8984.1 1.3 6014.3 2.6 −24620# 200# 11557 6 6586.7 2.7 10028.3 0.3
Tb 65 7860 18 2466 14 −31270# 400# 16264 15 7251 23 13104 14
Dy 66 11743 22 4396 16 −37510# 600# 10620 50 2890 60 10714 22
Ho 67 10250 130 1120 130 ∗ 15250 130 5140 140 13510 140
Er 68 12670# 360# 3100# 200# ∗ 10630# 280# 2400# 360# 12280# 200#
Tm 69 10980# 500# −490# 500# ∗ 16150# 500# 5280# 570# 15560# 500#
Yb 70 ∗ 1270# 670# ∗ 11640# 720# 2390# 720# 14990# 720#
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A Elt. Z S(2n) S(2p) Q(α ) Q(2β−) Q(εp) Q(β−n)

146 Xe 54 7540# 500# ∗ −3660# 720# 16330# 410# ∗ 3320# 400#
Cs 55 8490 80 23610# 510# −2320# 410# 13500 50 ∗ 3720 100
Ba 56 9370 70 22300# 310# −1950 120 10680 60 −20190# 310# −80 120
La 57 10370 90 20430 80 −1030 70 7590 60 −16350 70 −100 80
Ce 58 11380 70 18480 70 −280 70 5260 70 −15550 100 −4110 70
Pr 59 12100 60 16400 80 900 60 2750 60 −11020 110 −3350 60
Nd 60 13320.52 0.26 15072.0 2.6 1182.5 2.1 70.8 2.9 −11120 40 −7728.6 2.2
Pm 61 14181 5 13282 5 1908 4 −2338 7 −7117 8 −6873 4
Sm 62 15173 3 11826.7 2.9 2528.4 2.9 −4909 5 −6853.7 2.9 −11075 4
Eu 63 17643 12 10279 6 1610 26 −9350 50 −3137 6 −12266 20
Gd 64 20476 28 8699 4 475 6 −13539 27 −2724 4 −18280 60
Tb 65 21540 50 6730 50 1130 50 −16200# 200# 2940 50 −17550 60
Dy 66 22110 40 5370 40 1980 40 −17840# 300# 3080 30 −21440# 300#
Ho 67 22510# 360# 3780# 200# 3070# 360# −20290# 450# 7020# 200# −19950# 450#
Er 68 23950# 500# 2710# 300# 2820# 470# ∗ 6290# 300# −24910# 500#
Tm 69 ∗ 660# 500# 3770# 640# ∗ 10620# 500# ∗

147 Xe 54 7300# 500# ∗ ∗ 17340# 450# ∗ 4290# 410#
Cs 55 8100 50 ∗ −2800# 400# 14830 70 ∗ 4910 90
Ba 56 9330# 220# 23080# 360# −2580# 280# 11430# 200# −19220# 450# 450# 220#
La 57 10000 100 21370 50 −1600 50 8610 40 −18520 90 760 80
Ce 58 11070 50 19190 80 −520 30 6120 30 −14320 80 −3390 70
Pr 59 11966 24 17050 90 307 28 3593 23 −13620 70 −2595 23
Nd 60 12857.44 0.12 15630 40 1035.1 2.1 1120.1 0.9 −9770 70 −6763 4
Pm 61 13916.8 2.3 13994 7 1600.6 1.6 −1497.4 2.3 −9620 60 −6117.4 2.9
Sm 62 14757.0 1.9 12412.9 0.9 2310.5 1.0 −3909.0 2.2 −5630.0 0.9 −10221 6
Eu 63 15695 4 10854.7 2.9 2990.3 3.0 −6798 12 −5380 5 −9529 5
Gd 64 18578 19 9283.3 1.3 1735.2 2.0 −11175 20 −1650 3 −15670 50
Tb 65 21010 60 7332 12 1065 16 −14910 30 −919 13 −16269 30
Dy 66 22040 50 5838 27 1620 200 −17140# 300# 4616 20 −20690# 200#
Ho 67 22800# 300# 4530 60 2170 70 −19470# 300# 4640 50 −19200# 300#
Er 68 23500# 500# 3340# 300# 2850# 360# ∗ 8220# 300# −23850# 500#
Tm 69 24630# 500# 1760# 420# 3490# 500# ∗ 7910# 360# ∗

148 Cs 55 7830 580 ∗ −3140# 770# 15830 580 ∗ 5220# 610#
Ba 56 9160 110 23920# 410# −3160# 310# 12380 80 −22040# 410# 760 100
La 57 10150 90 22090 90 −2280 60 9400 50 −18400 80 830 70
Ce 58 10860 70 19970 80 −1050 30 7023 29 −17080# 210# −3010 40
Pr 59 11960 70 17990 80 −60 60 4341 26 −12970 50 −2450 26
Nd 60 12625.0 1.6 16320 70 599 3 1928.8 1.9 −12670 30 −6436.8 1.8
Pm 61 13555 7 14740 60 1459 6 −569 12 −8706 24 −5671 6
Sm 62 14482.9 3.0 12989.1 1.0 1986.1 1.0 −3066.3 1.9 −8479.2 1.0 −9863.0 2.3
Eu 63 15323 12 11421 11 2694 10 −5762 17 −4544 10 −9011 10
Gd 64 16325 4 9852 3 3271.21 0.03 −8416 11 −4292.7 1.9 −13595 12
Tb 65 18910 50 7996 15 2656 18 −12530 130 −279 14 −14424 24
Dy 66 21448 29 6344 12 1475 30 −16210# 200# 215 11 −20093 30
Ho 67 22590# 240# 4820 140 1930 130 −18740# 420# 5450 130 −19040# 330#
Er 68 23080# 360# 3680# 200# 2510# 200# −21300# 630# 5250# 200# −23360# 360#
Tm 69 24140# 570# 2280# 450# 3500# 500# ∗ 9280# 400# ∗
Yb 70 ∗ 210# 670# 4130# 720# ∗ 9410# 670# ∗
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A Elt. Z S(n) S(p) Q(4β−) Q(d,α ) Q(p,α ) Q(n,α )

149 Cs 55 4610# 610# ∗ 27210# 210# 10120# 450# 9690# 450# ∗
Ba 56 3540# 210# 13470# 610# 20890# 200# 9240# 200# 7000# 210# 830# 450#
La 57 5740# 320# 10070# 330# 15280# 320# 10510# 380# 9070# 320# 470# 320#
Ce 58 4380 100 10860 110 10450 100 10860 110 7290 120 3950 120
Pr 59 6600 90 7950 90 5390 80 11680 90 9480 110 3710 110
Nd 60 5038.79 0.07 9139 26 753 4 11785 23 7200 60 6940 70
Pm 61 7271 7 5947 3 −4575 5 12791 4 9724 4 6290 60
Sm 62 5871.1 0.9 7559 6 −9427 9 12616.8 0.9 7182 4 9435.5 1.2
Eu 63 8215 11 4393 4 −14758 19 13536 4 9419 5 8660 6
Gd 64 6929 3 6120 11 −21392 28 13128 4 6853 7 11515 4
Tb 65 9027 14 2509 3 −27460# 300# 14578 4 9461 5 11273 7
Dy 66 7927 14 4464 16 −34220# 500# 13748 14 4920 50 14024 9
Ho 67 11740 130 1118 21 ∗ 13210 27 5730 30 11730 50
Er 68 10160# 200# 3020 130 ∗ 12810 40 2690# 200# 14460 40
Tm 69 12840# 500# −320# 360# ∗ 13720# 420# 5540# 420# 13170# 360#
Yb 70 11220# 780# 1510# 640# ∗ 13580# 590# 2640# 640# 16860# 590#

150 Cs 55 3190# 360# ∗ 29340# 300# ∗ 9160# 500# ∗
Ba 56 5180# 450# 14040# 450# 23090# 400# 7420# 700# 6290# 400# −1690# 570#
La 57 4310# 510# 10840# 450# 16570# 400# 11690# 410# 8430# 450# 630# 400#
Ce 58 6200 110 11320# 320# 12230 50 9020 80 6890 70 1420# 210#
Pr 59 5320 90 8900 100 6494 27 12800 40 8590 40 4190 50
Nd 60 7380.1 2.7 9920 80 2079 6 9552 26 6629 23 3990 30
Pm 61 5603 20 6511 20 −2493 21 14521 20 9413 20 7500 30
Sm 62 7986.7 0.4 8275 4 −7740 5 10525 6 6854.7 0.9 6741.0 1.2
Eu 63 6422 7 4944 6 −12849 16 15256 6 9339 6 9897 6
Gd 64 8707 7 6611 7 −17936 18 11245 12 6646 6 9150 6
Tb 65 7686 8 3266 8 −24500# 200# 15876 7 9117 7 12086 8
Dy 66 9673 10 5110 5 −30590# 400# 11934 15 6299 12 11693 4
Ho 67 8331 23 1522 17 −37010# 500# 16622 18 7104 24 14451 18
Er 68 12160 30 3433 25 ∗ 10890 130 2870 30 12001 26
Tm 69 10640# 360# 160# 200# ∗ 15750# 280# 5300# 360# 14870# 200#
Yb 70 13310# 640# 1980# 500# ∗ 11250# 570# 2500# 500# 13970# 500#
Lu 71 ∗ −1269.6 2.8 ∗ 16120# 780# ∗ 17070# 590#

151 Cs 55 4330# 590# ∗ 31550# 500# ∗ ∗ ∗
Ba 56 3290# 570# 14150# 500# 25130# 400# 8740# 450# 6350# 700# ∗
La 57 5320# 570# 10980# 570# 19110# 400# 9910# 450# 8590# 410# −1340# 700#
Ce 58 4750 110 11750# 410# 13080 100 10010# 330# 6490 120 2160 130
Pr 59 6540 30 9240 50 7888 23 10640 100 8480 40 2000 60
Nd 60 5334.55 0.10 9938 26 3242 4 10810 80 6442 26 5084 29
Pm 61 7863 21 6995 4 −1766 6 11696 5 8882 5 4782 26
Sm 62 5596.46 0.11 8268 20 −5824 4 12200 4 7153 6 8477.3 2.0
Eu 63 7933 6 4890.7 0.5 −11027 12 13193.6 0.7 9547.1 1.0 7859 6
Gd 64 6497 7 6687 7 −15929 17 12962 5 6972 11 10793.7 2.9
Tb 65 8590 8 3150 7 −20848 21 14215 5 9510 4 10319 11
Dy 66 7513 5 4937 8 −27210 300 13448 4 6646 14 13163.6 2.9
Ho 67 9755 19 1604 12 −33430# 400# 14794 15 9091 16 12555 18
Er 68 8504 24 3607 22 ∗ 14133 25 4610 130 15240 20
Tm 69 12240# 200# 238 11 ∗ 13670 30 5730# 200# 12880 130
Yb 70 10880# 500# 2220# 360# ∗ 13210# 420# 2590# 500# 15750# 360#
Lu 71 13340# 640# −1241.0 2.8 ∗ 14010# 640# 5010# 720# 14720# 570#
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A Elt. Z S(2n) S(2p) Q(α ) Q(2β−) Q(εp) Q(β−n)

149 Cs 55 7970# 200# ∗ ∗ 16950# 370# ∗ 6100# 210#
Ba 56 9030# 280# 24810# 450# −3810# 360# 13210# 220# ∗ 1570# 200#
La 57 10090# 320# 23350# 320# −3160# 320# 10260# 300# −20780# 660# 1520# 320#
Ce 58 10810 100 20680# 230# −1710 120 7690 100 −15970 130 −2240 100
Pr 59 11740 90 18790 100 −490 120 5010 80 −15220 100 −1710 80
Nd 60 12371.6 1.6 16930 30 290 40 2761.0 2.0 −11279 29 −5580 6
Pm 61 13166 4 15194 23 1136 8 375 5 −10829 26 −4800 4
Sm 62 14012.5 0.9 13567.9 1.2 1870.3 1.2 −2008 3 −7017.5 2.0 −8911 10
Eu 63 15039 4 11977 4 2402 4 −4951 5 −6864 7 −8242 4
Gd 64 15913 3 10439 3 3099 3 −7418 9 −3080 3 −12664 14
Tb 65 16887 12 8523 4 4077.5 2.2 −9808 18 −2482 11 −11708 11
Dy 66 19670 22 6930 9 2787 21 −13974 29 1272 9 −17770 130
Ho 67 21990 30 5514 22 1770 60 −17650# 300# 1563 23 −18110# 200#
Er 68 22830# 300# 4130 30 2120 50 −20250# 500# 6829 30 −22540# 400#
Tm 69 23820# 420# 2780# 300# 2720# 420# ∗ 6690# 330# −21760# 670#
Yb 70 ∗ 1030# 590# 3770# 640# ∗ 10870# 540# ∗

150 Cs 55 7800# 650# ∗ ∗ 18070# 500# ∗ 6450# 360#
Ba 56 8730# 410# ∗ −4350# 570# 14230# 400# ∗ 2130# 510#
La 57 10050# 410# 24310# 700# −3840# 410# 11270# 400# −20480# 450# 1590# 410#
Ce 58 10580 60 21390 100 −2250 90 8870 50 −18630# 200# −1840 90
Pr 59 11920 40 19750 60 −1610 80 5300 30 −14800# 320# −1994 26
Nd 60 12418.9 2.7 17877 29 −440 70 3367.7 2.2 −14280 100 −5690 4
Pm 61 12874 21 15650 30 690 60 1194 21 −9840 80 −4533 20
Sm 62 13857.8 0.9 14221.9 1.9 1448.8 1.2 −1289 6 −9965.4 1.9 −8682 4
Eu 63 14637 12 12503 8 2238 7 −3687 9 −6015 7 −7735 7
Gd 64 15636 6 11005 6 2808 6 −6452 7 −5916 6 −12344 7
Tb 65 16713 16 9386 13 3587 5 −9163 16 −1953 8 −11467 11
Dy 66 17600 12 7619 4 4351.3 1.5 −11484 18 −1472 5 −15700 19
Ho 67 20080 130 5985 20 3400 50 −15340# 200# 2259 15 −16280 30
Er 68 22320# 200# 4551 20 2300 30 −19100# 400# 2593 19 −21860# 300#
Tm 69 23480# 450# 3180# 240# 2530# 280# −21670# 540# 7790# 200# −21190# 540#
Yb 70 24530# 720# 1660# 450# 3560# 500# ∗ 7720# 400# ∗
Lu 71 ∗ 240# 640# 3910# 640# ∗ 11810# 590# ∗

151 Cs 55 7520# 540# ∗ ∗ 19070# 640# ∗ 7310# 640#
Ba 56 8480# 450# ∗ −4990# 570# 15680# 410# ∗ 3140# 570#
La 57 9640# 510# 25020# 450# −4690# 400# 12480# 400# −22610# 500# 2470# 400#
Ce 58 10950 140 22590# 220# −3330# 230# 9450 100 −18190# 410# −1270 110
Pr 59 11860 90 20550# 320# −2350 50 6624 23 −17020# 400# −1152 23
Nd 60 12714.7 2.7 18840 100 −1350 30 3629.6 2.2 −13420 50 −5421 20
Pm 61 13467 6 16920 80 −365 23 1264 5 −12381 26 −4409 5
Sm 62 13583.2 0.4 14779.5 2.0 1144.5 1.2 −387.6 2.8 −8181.8 2.2 −7857 6
Eu 63 14355 4 13166 4 1963.9 1.0 −3030 4 −8345 20 −6962 6
Gd 64 15204 4 11630.9 2.8 2652.2 2.9 −5436 4 −4426.5 2.8 −11156 8
Tb 65 16276 5 9761 5 3496 4 −7997 12 −4121 7 −10384 6
Dy 66 17186 9 8203 4 4179.5 2.6 −10493 17 −279 7 −14882 15
Ho 67 18086 22 6714 12 4695.0 1.8 −12850 24 189 14 −13871 21
Er 68 20670 30 5129 19 3497 26 −16720 300 3762 17 −19730# 200#
Tm 69 22880# 300# 3671 27 2630 30 −20580# 400# 3877 17 −20120# 400#
Yb 70 24190# 590# 2380 300 3080# 420# ∗ 9000 300 −24680# 590#
Lu 71 ∗ 740# 500# 3740# 500# ∗ 9120# 450# ∗
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A Elt. Z S(n) S(p) Q(4β−) Q(d,α ) Q(p,α ) Q(n,α )

152 Ba 56 4850# 640# 14670# 710# 27560# 500# 7080# 590# 6110# 540# ∗
La 57 3850# 570# 11540# 570# 21190# 400# 11240# 570# 8280# 450# −580# 450#
Ce 58 5680# 220# 12110# 450# 15660# 200# 8630# 450# 6550# 370# 20# 280#
Pr 59 5110 120 9600 160 9090 120 11730 130 7750 160 2630# 340#
Nd 60 7276 24 10680 30 4556 25 8860 40 5760 90 2180 100
Pm 61 5938 26 7598 26 −540 50 13138 26 7983 26 5440 90
Sm 62 8257.6 0.6 8663 5 −4644 5 9545 20 6167 4 5258.5 2.0
Eu 63 6306.72 0.10 5601.0 0.5 −9286 14 14873.6 0.6 9111.5 0.7 8823 4
Gd 64 8591 3 7344.1 1.2 −14214 11 10794 6 6596 4 8074.1 1.3
Tb 65 7170 40 3820 40 −18950 80 15760 40 9270 40 11370 40
Dy 66 9437 5 5784 6 −23820 210 11697 9 6236 5 10655 5
Ho 67 8047 18 2139 14 −30190# 200# 16419 15 8971 16 13534 15
Er 68 10306 20 4157 16 ∗ 12159 18 6052 21 12861 14
Tm 69 9060 80 790 80 ∗ 16770 80 6840 80 15560 80
Yb 70 12830 370 2810 210 ∗ 11020# 290# 2600# 360# 13080 210
Lu 71 11290# 450# −830# 360# ∗ 16020# 450# 4940# 540# 16270# 360#

153 Ba 56 3100# 950# ∗ 29730# 800# 8310# 950# 6210# 860# ∗
La 57 4930# 720# 11620# 780# 23760# 600# 9600# 720# 8530# 720# −2320# 670#
Ce 58 4310# 450# 12570# 570# 17220# 400# 9650# 570# 6550# 570# 900# 570#
Pr 59 5890 160 9810# 220# 11740 100 10580 150 8060 110 1050# 410#
Nd 60 5260 40 10830 130 5541 27 10130 40 5820 40 3120 50
Pm 61 7494 28 7816 27 636 12 10979 11 7869 11 3265 28
Sm 62 5868.40 0.13 8593 26 −3416 4 11540 5 5902 20 6770.2 2.3
Eu 63 8550.29 0.12 5893.7 0.7 −8354 5 11919.8 0.6 8547.9 0.6 5876 20
Gd 64 6246.94 0.13 7284.3 1.2 −12402 9 12480.1 1.2 6771 6 9813.9 1.2
Tb 65 8670 40 3895 4 −17305 19 13585 5 9313 7 9123 7
Dy 66 7097 6 5710 40 −22090# 200# 13191 6 6825 8 12265 7
Ho 67 9482 15 2184 7 −26610 210 14450 6 9162 6 11738 9
Er 68 8059 14 4169 16 −33190# 500# 13855 15 6324 17 14475 10
Tm 69 10320 80 804 21 ∗ 14961 25 8682 25 13579 23
Yb 70 8830# 290# 2580# 210# ∗ 14430# 200# 4420# 280# 16420# 200#
Lu 71 13060# 290# −609 10 ∗ 13850 370 5190# 450# 13850# 290#
Hf 72 ∗ 1170# 540# ∗ 13610# 640# 2500# 710# 17080# 640#

154 La 57 3530# 840# 12050# 1000# 26120# 600# 10930# 780# 8300# 720# −1520# 780#
Ce 58 5430# 640# 13060# 780# 19760# 500# 8080# 640# 6450# 640# −1240# 640#
Pr 59 4640 180 10140# 430# 13540 150 11620# 250# 8160 180 1730# 430#
Nd 60 6410 120 11350 150 8020 110 8830 170 5940 120 1460 150
Pm 61 5890 50 8440 50 1660 60 12370 50 7320 40 3920 50
Sm 62 7967.1 0.9 9066 11 −2063 8 9511 26 5798 5 4137.7 2.4
Eu 63 6442.23 0.24 6467.5 0.8 −7100 8 13735.2 0.7 7702.2 0.6 7297 5
Gd 64 8894.71 0.17 7628.7 1.1 −11101 5 9892.1 1.2 5809.9 1.2 6515.7 1.2
Tb 65 6910 50 4560 50 −15730 50 15260 50 8900 50 10140 50
Dy 66 9320 8 6367 8 −20464 19 11040 40 6095 8 9443 8
Ho 67 7696 10 2783 9 −25080# 200# 16191 9 8978 9 12632 9
Er 68 10196 10 4882 7 −29880# 500# 11707 15 5884 13 11793 6
Tm 69 8485 23 1230 17 ∗ 16782 18 8701 22 14849 19
Yb 70 10950# 200# 3207 25 ∗ 12550 80 5712 11 13979 24
Lu 71 9230# 290# −200 50 ∗ 17450# 290# 6840# 360# 16860# 200#
Hf 72 13500# 710# 1610# 550# ∗ 11400# 540# 2330# 640# 14460# 590#
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A Elt. Z S(2n) S(2p) Q(α ) Q(2β−) Q(εp) Q(β−n)

152 Ba 56 8140# 640# ∗ ∗ 16520# 540# ∗ 3620# 640#
La 57 9180# 570# 25680# 500# −5190# 700# 13740# 420# −22140# 640# 3360# 410#
Ce 58 10430# 200# 23090# 450# −3520# 210# 11050# 200# −20580# 450# −410# 200#
Pr 59 11650 130 21350# 420# −3100 140 7450 120 −16810# 420# −930 120
Nd 60 12611 24 19910 50 −2190 40 4611 25 −15950 110 −4834 25
Pm 61 13800 30 17540 40 −1160 40 1632 26 −11780 30 −4751 26
Sm 62 13854.1 0.6 15657.0 2.3 219.7 2.0 −54.6 1.2 −11104.8 2.3 −8181.0 0.7
Eu 63 14240 6 13869 20 1552 6 −2170 40 −6788 5 −6770.9 2.8
Gd 64 15088 6 12234.8 1.2 2203.0 1.4 −4590 5 −7420.7 1.2 −11156 4
Tb 65 15760 40 10500 40 3150 40 −7120 40 −3350 40 −10040 40
Dy 66 16950 6 8934 8 3726 4 −9624 12 −3219 6 −14564 13
Ho 67 17803 20 7076 16 4507.3 1.3 −11840 70 732 15 −13414 22
Er 68 18810 20 5761 12 4934.4 1.6 −14190 210 969 11 −17790 23
Tm 69 21300# 210# 4400 70 3820 150 −18350# 210# 4570 70 −18300 310
Yb 70 23720# 450# 3050 210 2920# 290# ∗ 4670 210 −24180# 450#
Lu 71 24630# 540# 1390# 280# 3430# 450# ∗ 10070# 200# ∗

153 Ba 56 7950# 900# ∗ ∗ 17730# 900# ∗ 4370# 900#
La 57 8780# 720# 26290# 780# −5510# 630# 14700# 610# ∗ 4110# 630#
Ce 58 9990# 410# 24110# 570# −4290# 450# 12000# 400# −20040# 640# 390# 420#
Pr 59 11000 110 21920# 410# −3260# 330# 9060 100 −18850# 410# 460 110
Nd 60 12538 27 20430 110 −3080 100 5217 27 −15530# 200# −4160 40
Pm 61 13432 12 18492 25 −2050 80 2689 11 −14170 120 −3987 11
Sm 62 14126.0 0.6 16190.9 2.3 −609.9 2.0 324.0 1.2 −9697 25 −7742.7 0.7
Eu 63 14857.01 0.16 14556 5 273 4 −2053 4 −9400 26 −6730.6 1.2
Gd 64 14838 3 12885.3 1.2 1827.2 1.3 −3740 4 −5410.0 1.2 −10240 40
Tb 65 15833 6 11239 4 2701 5 −6301 6 −5715 4 −9267 6
Dy 66 16534 5 9533 5 3559 4 −8662 10 −1725 4 −13613 15
Ho 67 17530 13 7968 6 4052 4 −11004 19 −1580 40 −12591 12
Er 68 18365 19 6307 9 4802.3 1.4 −13430# 200# 2348 10 −16790 70
Tm 69 19376 27 4961 22 5248.1 1.5 −15610 210 2304 23 −15780 210
Yb 70 21660# 360# 3370# 200# 4260# 200# −19760# 540# 6150# 200# −21710# 280#
Lu 71 24350# 450# 2200 210 3210# 360# ∗ 6070 200 ∗
Hf 72 ∗ 340# 590# 3770# 710# ∗ 11720# 540# ∗

154 La 57 8460# 720# ∗ −5840# 670# 15820# 620# ∗ 4900# 720#
Ce 58 9730# 540# 24690# 710# −4530# 640# 12990# 520# −22370# 950# 850# 510#
Pr 59 10540 190 22710# 430# −3590# 430# 10300 160 −18560# 620# 1080 150
Nd 60 11680 120 21160# 230# −3290 120 6770 110 −17630# 420# −3080 110
Pm 61 13380 50 19270 130 −2620 50 3250 40 −14160 110 −4000 40
Sm 62 13835.5 0.9 16881 25 −1196.8 2.4 1251.6 1.3 −12402 27 −7159.4 1.1
Eu 63 14992.52 0.27 15060 26 −566 20 −1580 50 −8349 11 −6925.9 1.2
Gd 64 15141.65 0.21 13522.4 1.2 919.2 1.2 −3315 8 −8436.3 1.2 −10464 4
Tb 65 15580 60 11850 50 2210 50 −5520 50 −4080 50 −9080 50
Dy 66 16416 9 10262 8 2946 5 −7786 9 −4797 8 −13450 9
Ho 67 17179 16 8500 40 4041 4 −10215 17 −613 9 −12228 12
Er 68 18255 12 7066 6 4279.9 2.6 −12678 18 −751 6 −16668 19
Tm 69 18800 70 5399 20 5093.8 2.6 −14860# 200# 3301 15 −15440# 200#
Yb 70 19770 210 4012 20 5474.2 1.7 −17200# 500# 3265 19 −19600 210
Lu 71 22290# 280# 2380# 220# 4620# 280# ∗ 7160# 200# −20340# 540#
Hf 72 ∗ 1010# 540# 3570# 640# ∗ 7040# 540# ∗
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155 La 57 4490# 1000# ∗ 28180# 800# 9540# 1130# 8670# 950# ∗
Ce 58 3770# 780# 13310# 840# 21800# 600# 9240# 840# 6530# 720# −160# 780#
Pr 59 5650# 330# 10360# 590# 16050# 300# 10280# 500# 8200# 360# −60# 500#
Nd 60 4850# 190# 11560# 220# 9600# 150# 9870# 190# 6200# 200# 2290# 250#
Pm 61 6550 50 8570 120 4280 30 11090 40 8050 40 2480 130
Sm 62 5806.96 0.27 8990 40 −1037 12 11198 11 5929 26 5607 25
Eu 63 8151.4 0.4 6651.8 1.1 −5785 18 11452.2 0.9 7808.4 0.8 5084 26
Gd 64 6435.22 0.18 7621.7 1.1 −9862 6 12007.2 1.2 5681.4 1.2 8338.0 1.2
Tb 65 9160 50 4830 12 −14619 18 12346 12 8324 12 7286 12
Dy 66 6833 14 6290 50 −18656 20 12871 12 6430 40 11201 12
Ho 67 9467 20 2930 19 −23486 27 13821 18 8949 19 10330 40
Er 68 7675 8 4860 10 −28110# 400# 13515 8 6257 15 13555 7
Tm 69 10277 19 1312 14 −32970# 500# 14563 16 8729 17 12619 19
Yb 70 8641 24 3363 22 ∗ 14223 25 6130 80 15643 20
Lu 71 11060# 200# −91 10 ∗ 15220# 200# 8620 210 14860 80
Hf 72 9440# 640# 1820# 450# ∗ 15020# 450# 4180# 450# 17850# 450#
Ta 73 ∗ −1776 10 ∗ 14350# 710# ∗ 15400# 540#

156 Ce 58 5070# 840# 13890# 1000# 23970# 600# 7690# 840# 6390# 840# −2130# 1000#
Pr 59 4210# 500# 10800# 720# 18180# 400# 11500# 640# 8300# 570# 660# 720#
Nd 60 6130# 250# 12040# 360# 12010 200 8380 250 5960 230 470# 450#
Pm 61 5320 50 9040# 160# 5880 30 12180 120 7990 40 3050 110
Sm 62 7244 9 9690 30 1160 11 9840 50 6178 14 3625 29
Eu 63 6340 5 7185 5 −4740 50 13080 5 7337 5 6238 12
Gd 64 8536.39 0.07 8006.7 1.2 −8329 25 9913.0 1.2 5695.3 1.2 5670.1 1.2
Tb 65 6914 12 5309 4 −13258 16 14327 4 7656 4 8922 4
Dy 66 9441 10 6564 10 −17265 13 10340 50 5654 7 8006 6
Ho 67 7390 50 3480 50 −21600 90 15750 50 8660 40 11610 40
Er 68 10069 25 5460 30 −26360 210 11142 26 5671 25 10583 25
Tm 69 8276 21 1913 17 −31040# 400# 16483 17 8512 18 13826 17
Yb 70 10832 20 3918 17 ∗ 11876 18 5615 22 12870 14
Lu 71 9270 80 540 80 ∗ 16890 80 8170# 210# 15910 80
Hf 72 11820# 450# 2590 210 ∗ 12430# 290# 5420 9 14850# 290#
Ta 73 10200# 640# −1014 5 ∗ 17640# 640# 6370# 640# 18260# 450#

157 Ce 58 3340# 920# ∗ 26060# 700# 8840# 1060# 6580# 920# ∗
Pr 59 5130# 570# 10860# 720# 20500# 400# 10140# 720# 8600# 640# −940# 720#
Nd 60 4330# 280# 12170# 450# 14040# 200# 9700# 360# 6270# 250# 1560# 540#
Pm 61 6220 120 9130 230 8400 110 10810# 190# 8180 160 1470 190
Sm 62 5430 50 9800 60 2690 50 10950 60 6630 70 4600 120
Eu 63 7446 7 7386 10 −2638 25 11441 5 7858 5 4680 40
Gd 64 6359.80 0.15 8027 5 −7411 28 11704.6 1.2 5777.8 1.2 7277.3 1.3
Tb 65 8744 4 5517.4 0.3 −12061 28 12017.3 0.3 7806.6 0.4 6620.2 1.2
Dy 66 6969 6 6619 7 −15986 12 12537 12 5600 50 9932 6
Ho 67 9550 50 3588 25 −20350 30 13042 27 8433 26 8980 50
Er 68 7280 40 5350 50 −24670# 200# 13330 30 6088 29 12625 29
Tm 69 9940 30 1790 40 −29080 210 14217 29 8767 28 11581 29
Yb 70 8249 15 3891 19 ∗ 13904 16 5851 18 14817 11
Lu 71 10800 80 508 22 ∗ 14731 25 8315 25 13593 24
Hf 72 8970# 290# 2290# 210# ∗ 14510# 200# 5680 50 16830# 200#
Ta 73 11900# 450# −935 10 ∗ 15180# 450# 7970# 550# 15590# 290#
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155 La 57 8010# 1000# ∗ −6000# 950# 16980# 860# ∗ 5840# 950#
Ce 58 9190# 720# 25360# 1000# −5010# 720# 14070# 620# ∗ 1730# 620#
Pr 59 10290# 320# 23430# 670# −3920# 500# 11200# 300# −20680# 670# 1840# 320#
Nd 60 11270# 160# 21700# 430# −3400# 180# 7720# 150# −17060# 530# −2050# 160#
Pm 61 12430 30 19920 110 −2630 40 4850 30 −16060 150 −2580 30
Sm 62 13774.0 0.9 17427 27 −1669.3 2.4 1879.9 1.3 −11790 110 −6524.2 1.1
Eu 63 14593.6 0.5 15718 11 −854 5 −570 12 −10620 40 −6182.6 1.2
Gd 64 15329.93 0.25 14089.2 1.2 80.4 1.2 −2917 12 −6904.5 1.3 −9990 50
Tb 65 16077 13 12459 12 980 12 −5215 22 −6799 12 −8928 14
Dy 66 16153 12 10848 12 2610 12 −6944 13 −2736 12 −12587 14
Ho 67 17163 19 9297 18 3165 18 −9404 22 −3170 50 −11499 19
Er 68 17870 11 7644 7 4118 5 −11712 18 894 10 −15858 16
Tm 69 18763 23 6194 14 4572 5 −14081 24 720 15 −14773 22
Yb 70 19590# 200# 4593 19 5337.6 2.3 −16400# 400# 4820 18 −19010# 200#
Lu 71 20290 210 3117 27 5802.7 2.6 −18890# 500# 4586 17 −17890# 500#
Hf 72 22940# 640# 1620# 450# 5020# 500# ∗ 8540# 400# ∗
Ta 73 ∗ −160# 550# 4110# 640# ∗ 8610# 540# ∗

156 Ce 58 8840# 780# ∗ −5230# 780# 15130# 630# ∗ 2310# 670#
Pr 59 9850# 430# 24110# 720# −4270# 570# 12310# 400# −20400# 900# 2490# 430#
Nd 60 10980 230 22400# 540# −3840# 280# 8840 200 −19420# 630# −1630 210
Pm 61 11860 60 20600 160 −2840 130 5870 30 −15730# 300# −2090 30
Sm 62 13051 9 18260 110 −1637 26 3172 9 −14190# 150# −5617 9
Eu 63 14491 5 16170 50 −1255 26 5 6 −10410 30 −6087 5
Gd 64 14971.61 0.19 14658.5 1.3 −198.3 1.2 −2012 6 −9633.9 1.3 −9359 12
Tb 65 16080 50 12931 4 372 4 −4740 40 −5562 4 −9009 12
Dy 66 16274 10 11395 6 1759 6 −6317 25 −5742 6 −12561 19
Ho 67 16850 50 9770 60 2940 60 −8510 50 −1390 50 −11210 50
Er 68 17743 25 8393 26 3487 25 −10948 27 −2342 27 −15649 28
Tm 69 18553 21 6774 18 4344 7 −13090 80 1911 24 −14408 23
Yb 70 19473 21 5230 13 4811 4 −15410 210 1662 13 −18782 23
Lu 71 20330# 220# 3900 80 5596 3 −17950# 410# 5600 70 −17720# 410#
Hf 72 21260# 540# 2500 210 6028 4 ∗ 5360 210 −22260# 550#
Ta 73 ∗ 810# 450# 5200# 450# ∗ 9470# 400# ∗

157 Ce 58 8410# 920# ∗ −5470# 1060# 16120# 730# ∗ 3170# 810#
Pr 59 9330# 500# 24750# 900# −4470# 720# 13410# 420# ∗ 3490# 450#
Nd 60 10460# 250# 22970# 630# −3870# 450# 9940# 200# −18680# 630# −640# 200#
Pm 61 11540 120 21170# 320# −3170 150 7090 110 −17750# 420# −1070 110
Sm 62 12680 50 18840# 160# −1810 60 4100 50 −13490 210 −4710 50
Eu 63 13786 5 17070 30 −1208 12 1303 5 −12540 30 −4997 5
Gd 64 14896.19 0.16 15211.4 1.3 −689.7 1.2 −1403 6 −8749 9 −8804 4
Tb 65 15659 12 13524.1 1.2 177.9 1.2 −3942 25 −7967 5 −8312 6
Dy 66 16411 12 11929 6 1037 6 −6008 29 −4175 6 −12140 50
Ho 67 16930 30 10152 27 2066 25 −8120 40 −4020 25 −10690 30
Er 68 17347 29 8840 30 3305 28 −9978 30 −179 29 −14650 30
Tm 69 18220 30 7250 30 3885 28 −12230 30 −640 50 −13520 30
Yb 70 19081 19 5804 12 4621 6 −14690# 200# 3482 26 −17760 70
Lu 71 20072 27 4426 23 5107.3 2.9 −16850 210 3068 24 −16700 210
Hf 72 20800# 450# 2830# 200# 5880 3 ∗ 7220# 200# −21030# 450#
Ta 73 22100# 550# 1650 210 6355 6 ∗ 6830 200 ∗
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158 Pr 59 3830# 720# 11350# 920# 22480# 600# 11380# 840# 8530# 840# −290# 1000#
Nd 60 5680# 450# 12720# 570# 16300# 400# 8220# 570# 6240# 500# −350# 720#
Pm 61 4790 170 9590# 230# 10380 130 12150 240 8250# 200# 2330# 320#
Sm 62 6550 90 10130 140 5200 80 9720 90 6620 80 2910# 170#
Eu 63 5820 80 7770 90 −1020 80 12870 80 7850 80 5410 80
Gd 64 7937.39 0.06 8518 5 −5393 25 10107 5 5991.8 1.2 5146.9 1.3
Tb 65 6777.9 1.0 5935.5 0.9 −10774 25 13775.8 1.0 7464.0 1.0 7993.7 1.5
Dy 66 9056 6 6930.5 2.6 −14397 8 10396 4 5706 12 7311.4 2.6
Ho 67 7430 40 4052 28 −18980 30 15050 28 7833 29 10710 29
Er 68 9960 40 5760 40 −23200 30 10760 50 5600 30 9503 28
Tm 69 8070 40 2570 40 −27680# 200# 16220 40 8376 26 12980 30
Yb 70 10644 12 4595 29 −32320# 500# 11536 18 5485 15 11847 10
Lu 71 8803 24 1062 18 ∗ 16761 19 8153 22 15067 20
Hf 72 11420# 200# 2910 26 ∗ 12360 80 5314 10 14046 24
Ta 73 9460# 290# −450 50 ∗ 17540# 290# 7950# 450# 17180# 200#
W 74 ∗ 1360# 550# ∗ 12820# 640# 4837 10 16050# 640#

159 Pr 59 4790# 920# ∗ 24600# 700# 9930# 990# 8810# 920# ∗
Nd 60 3890# 640# 12780# 780# 18350# 500# 9460# 640# 6560# 640# 830# 780#
Pm 61 5830# 230# 9740# 450# 12690# 200# 10660# 280# 8550# 280# 710# 450#
Sm 62 5070 130 10410 160 6960 100 10870 150 6870 110 3960 230
Eu 63 6910 80 8130 80 1283 8 11390 50 8181 12 3810 30
Gd 64 5943.09 0.12 8650 80 −4001 4 11610 5 6388 5 6448 9
Tb 65 8133.1 0.6 6131.3 0.7 −8969 28 12002.4 0.7 7867.2 0.8 6200 5
Dy 66 6832.7 2.7 6985.2 1.3 −13331 18 12308.0 1.4 5788 4 9015.1 1.3
Ho 67 9216 27 4213 4 −17620 40 12803 7 8058 7 8408 5
Er 68 7335 26 5665 27 −21714 17 12972 25 5650 40 11609 7
Tm 69 9940 40 2560 40 −26120 30 13560 40 8510 40 10430 50
Yb 70 7899 19 4430 30 −30620# 400# 13580 30 5861 24 14020 30
Lu 71 10570 40 990 40 ∗ 14440 40 8410 40 12770 40
Hf 72 8821 24 2928 23 ∗ 14340 25 5760 80 16057 20
Ta 73 11500# 200# −367 11 ∗ 15020# 200# 8270 210 14950 80
W 74 9600# 640# 1500# 450# ∗ 15110# 450# 5437 6 18270# 450#

160 Nd 60 5280# 780# 13260# 920# 20530# 600# 8020# 840# 6410# 720# −1110# 920#
Pm 61 4330# 360# 10180# 590# 14740# 300# 12010# 500# 8550# 360# 1510# 500#
Sm 62 6280# 220# 10860# 280# 9260# 200# 9390# 230# 6820# 230# 2020# 280#
Eu 63 5390# 200# 8440# 220# 3020# 200# 12560# 220# 8230# 210# 4650# 230#
Gd 64 7451.4 0.7 9184 7 −1890 25 9970 80 6383 5 4430 50
Tb 65 6375.21 0.13 6563.4 0.8 −7540 30 13564.6 0.8 7851.8 0.8 7271 5
Dy 66 8575.9 1.5 7428.0 1.2 −11508 17 10510.0 1.4 5956.6 1.3 6799.0 1.2
Ho 67 7124 15 4504 15 −16120 60 14735 15 7904 16 10029 15
Er 68 9562 25 6012 25 −20121 27 10840 40 5630 30 9016 25
Tm 69 7800 40 3020 30 −24430 100 15710 40 7980 40 12170 40
Yb 70 10398 23 4890 30 −28810 210 11240 30 5400 30 10900 30
Lu 71 8630 70 1720 60 −33610# 410# 16460 60 8040 60 14090 60
Hf 72 11155 20 3510 40 ∗ 11988 19 5410 22 13151 15
Ta 73 9500 90 310 90 ∗ 16940 90 7740# 220# 16250 90
W 74 12210# 450# 2200 210 ∗ 12370# 290# 5131 9 15040# 290#
Re 75 ∗ −1278 8 ∗ 17750# 640# ∗ 18620# 450#
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A Elt. Z S(2n) S(2p) Q(α ) Q(2β−) Q(εp) Q(β−n)

158 Pr 59 8960# 720# ∗ −4770# 840# 14360# 610# ∗ 3990# 630#
Nd 60 10010# 450# 23580# 720# −4120# 640# 10810# 410# −21020# 810# −100# 420#
Pm 61 11020 130 21760# 420# −3320 200 8120 100 −17410# 420# −430 140
Sm 62 11980 80 19260 220 −1950 140 5480 80 −15710# 210# −3820 80
Eu 63 13260 80 17570 80 −1140 90 2270 80 −12130 140 −4450 80
Gd 64 14297.19 0.16 15904 9 −660.1 1.3 −284.6 2.5 −11250 50 −7997.4 0.3
Tb 65 15522 4 13962 5 −157.8 1.5 −3286 27 −7299 5 −8121 6
Dy 66 16025 6 12447.9 2.6 876.2 2.6 −5108 25 −6870.4 2.5 −11654 25
Ho 67 16980 50 10671 27 1550 50 −7490 40 −2709 27 −10840 40
Er 68 17230 40 9352 26 2669 26 −9289 27 −3165 26 −14670 40
Tm 69 18006 30 7930 50 3516 27 −11489 29 840 40 −13333 27
Yb 70 18893 14 6380 26 4172 7 −13911 19 116 29 −17603 20
Lu 71 19610 80 4952 22 4790 5 −16200# 200# 4210 30 −16530# 200#
Hf 72 20390 210 3418 21 5404.7 2.7 −18410# 500# 4049 20 −20550 210
Ta 73 21360# 450# 1850# 220# 6124 4 ∗ 8180# 200# ∗
W 74 ∗ 420# 540# 6613 3 ∗ 7770# 540# ∗

159 Pr 59 8630# 810# ∗ −5080# 1060# 15400# 730# ∗ 4880# 810#
Nd 60 9570# 540# 24130# 860# −4240# 780# 12000# 510# ∗ 810# 520#
Pm 61 10620# 230# 22460# 450# −3500# 360# 9200# 200# −19410# 630# 290# 210#
Sm 62 11620 110 20000# 220# −2170# 180# 6360 100 −15100# 410# −3070 130
Eu 63 12729 5 18260 110 −1500 30 3486 7 −14250 130 −3428 7
Gd 64 13880.48 0.14 16410 50 −796.2 1.3 605.0 1.3 −10640 80 −7162.6 0.9
Tb 65 14911.1 0.8 14650 5 −139.5 1.4 −2203.2 2.9 −9620 80 −7198.3 2.5
Dy 66 15888 6 12920.7 1.3 478.7 1.3 −4606 3 −5765.7 1.3 −11054 27
Ho 67 16650 25 11143 3 1494 12 −6765 28 −5147.6 3.0 −10103 26
Er 68 17290 28 9717 7 2168 12 −8724 19 −1444 4 −13935 26
Tm 69 18000 40 8320 40 3040 30 −10860 50 −1670 40 −12627 29
Yb 70 18544 20 7000 30 3948 19 −12989 25 2170 30 −16700 24
Lu 71 19370 40 5580 50 4500 40 −15270 40 1700 50 −15680 40
Hf 72 20240# 200# 3990 20 5225.0 2.7 −17630# 400# 5872 19 −19910# 200#
Ta 73 20960 210 2543 28 5681 6 ∗ 5477 18 −18830# 500#
W 74 ∗ 1050# 450# 6450 4 ∗ 9590# 400# ∗

160 Nd 60 9170# 720# ∗ −4450# 840# 12990# 630# ∗ 1360# 630#
Pm 61 10150# 320# 22950# 670# −3620# 500# 10260# 360# −18940# 760# 1040# 310#
Sm 62 11350# 210# 20600# 450# −2310# 280# 7530# 200# −17490# 540# −2440# 200#
Eu 63 12300# 210# 18850# 240# −1570# 200# 4470# 200# −13810# 280# −2870# 200#
Gd 64 13394.5 0.7 17310 80 −1003 9 1729.4 1.3 −13020 100 −6480.9 1.0
Tb 65 14508.4 0.6 15210 80 −175 5 −1455 15 −9079 7 −6740.8 1.2
Dy 66 15408.6 2.3 13559.3 1.2 439.2 1.2 −3620 25 −8398.5 1.2 −10414 3
Ho 67 16340 30 11489 15 1285 15 −6090 40 −4138 15 −9892 15
Er 68 16900 40 10224 25 2046 25 −7889 29 −4174 25 −13560 40
Tm 69 17740 40 8690 40 2630 60 −10030 70 −260 30 −12530 40
Yb 70 18297 18 7440 30 3618 29 −12232 20 −891 17 −16530 40
Lu 71 19200 60 6140 60 4140 60 −14390 110 3010 60 −15490 60
Hf 72 19976 21 4500 14 4902.4 2.6 −16580 210 2617 22 −19560 24
Ta 73 21000# 220# 3240 90 5450 50 −19220# 410# 6550 100 −18720# 410#
W 74 21810# 550# 1840 210 6065 5 ∗ 6200 210 ∗
Re 75 ∗ 220# 450# 6715 10 ∗ 10500# 400# ∗
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A Elt. Z S(n) S(p) Q(4β−) Q(d,α ) Q(p,α ) Q(n,α )

161 Nd 60 3610# 920# ∗ 22550# 700# 9200# 990# 6630# 920# ∗
Pm 61 5400# 590# 10300# 780# 17040# 500# 10500# 710# 8830# 640# −50# 780#
Sm 62 4630# 360# 11160# 420# 11080# 300# 10580# 360# 6980# 320# 3070# 500#
Eu 63 6480# 360# 8650# 360# 5430# 300# 11150# 310# 8300# 310# 2960# 320#
Gd 64 5635.4 1.0 9430# 200# −304 9 11251 7 6560 80 5350 80
Tb 65 7696.6 0.5 6808.5 1.0 −5569 28 11811.1 0.9 8092.6 0.9 5390 80
Dy 66 6454.39 0.08 7507.2 1.3 −10217 16 12188.7 1.2 6280.1 1.4 8282.0 1.2
Ho 67 8886 15 4813.7 2.2 −14640 28 12681.4 2.6 8073 3 7920.8 2.5
Er 68 7222 26 6110 18 −18890 24 12838 10 5846 29 10850 9
Tm 69 9670 40 3130 40 −23170# 60# 13379 28 8270 40 9940 40
Yb 70 7746 22 4830 40 −27440# 200# 13440 30 5723 30 13106 30
Lu 71 10360 60 1680 30 −31690 210 13990 30 8317 29 11790 40
Hf 72 8453 25 3340 60 ∗ 14110 40 5760 27 15343 24
Ta 73 10930# 110# 90# 50# ∗ 14830# 60# 8230# 60# 14130# 60#
W 74 9120# 290# 1820# 220# ∗ 14750# 200# 5480 50 17340# 200#
Re 75 12290# 450# −1197 5 ∗ 15060# 450# 7680# 550# 15790# 290#

162 Pm 61 3950# 860# 10630# 990# 19380# 700# 11830# 920# 8780# 860# 790# 990#
Sm 62 5850# 590# 11610# 710# 13430# 500# 9060# 590# 6960# 540# 1110# 710#
Eu 63 4940# 420# 8960# 420# 7400# 300# 12480# 360# 8430# 310# 3850# 360#
Gd 64 6846 4 9800# 300# 2055 5 9790# 200# 6630 8 3570 100
Tb 65 6280 40 7460 40 −4200 40 12980 40 7750 40 6020 40
Dy 66 8196.99 0.06 8007.6 1.3 −8355 16 10366.9 1.3 6216.3 1.2 6028.1 1.2
Ho 67 6916 4 5275 3 −13210 80 14342 3 7990 3 9138 3
Er 68 9205 9 6429 3 −17170 10 10756 15 5857 4 8477.3 2.9
Tm 69 7660 40 3564 27 −21700 60 15290 40 7948 26 11499 26
Yb 70 10059 21 5220 30 −25830 24 11180 40 5600 30 10382 16
Lu 71 8350 80 2280 80 −30480# 220# 16040 80 7870 80 13380 80
Hf 72 10926 24 3900 30 −34670# 500# 11810 60 5410 40 12316 20
Ta 73 9120# 80# 750 60 ∗ 16870 50 7940 50 15580 60
W 74 11670# 200# 2560# 60# ∗ 12580 90 5310 10 14498 24
Re 75 9550# 290# −760 50 ∗ 17720# 290# 7740# 450# 17740# 200#
Os 76 ∗ 920# 550# ∗ 12870# 640# ∗ 16370# 640#

163 Pm 61 4910# 1060# ∗ 21460# 800# 10530# 1060# 9140# 1000# ∗
Sm 62 4220# 860# 11880# 990# 15490# 700# 10250# 860# 7070# 760# 2170# 920#
Eu 63 6050# 590# 9160# 710# 9760# 500# 11070# 590# 8660# 540# 2130# 590#
Gd 64 5270# 300# 10130# 420# 3690# 300# 11000# 420# 6750# 360# 4580# 360#
Tb 65 6990 40 7603 6 −1866 7 11622 4 8211 4 4410# 200#
Dy 66 6271.01 0.05 7990 40 −7082 16 11792.5 1.3 6320.5 1.3 7208.5 1.3
Ho 67 8408 3 5486.11 0.05 −11593 28 12388.00 0.08 8158.18 0.11 7105.4 1.3
Er 68 6903 5 6416 6 −15888 28 12740 5 6078 16 10150 5
Tm 69 9323 27 3681 6 −20190 40 13185 10 8187 25 9299 16
Yb 70 7544 21 5110 30 −24400 60 13310 30 5860 40 12401 29
Lu 71 10030 80 2250 30 −28780 30 13760 30 8240 30 11160 40
Hf 72 8184 30 3740 80 −33160# 410# 13990 40 5850 60 14530 30
Ta 73 10830 60 660 40 ∗ 14490 40 8260 40 13380 70
W 74 8980 60 2420 70 ∗ 14540# 80# 5830 100 16670 50
Re 75 11720# 200# −706 9 ∗ 15110# 200# 8220 210 15520 90
Os 76 9690# 650# 1060# 450# ∗ 15460# 450# 5400 50 18880# 450#
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A Elt. Z S(2n) S(2p) Q(α ) Q(2β−) Q(εp) Q(β−n)

161 Nd 60 8890# 860# ∗ −4720# 990# 14020# 760# ∗ 2070# 760#
Pm 61 9730# 540# 23560# 860# −3890# 640# 11350# 590# ∗ 1910# 540#
Sm 62 10910# 310# 21340# 590# −2610# 360# 8530# 300# −16850# 670# −1680# 360#
Eu 63 11870# 300# 19510# 360# −1830# 320# 5690# 300# −15960# 420# −1900# 300#
Gd 64 13086.8 1.2 17880 100 −1200 50 2548.4 1.6 −12390# 200# −5741.1 1.4
Tb 65 14071.8 0.6 15993 7 −426 5 −265.3 2.5 −11390# 200# −5861.4 1.3
Dy 66 15030.3 1.5 14070.6 1.2 344.6 1.2 −2852 9 −7401.5 1.3 −9744 15
Ho 67 16010 4 12241.7 2.5 1142.9 2.5 −5304 28 −6648.9 2.5 −9216 25
Er 68 16784 10 10613 9 1794 11 −7365 18 −2820 9 −12980 40
Tm 69 17470 40 9141 28 2510 40 −9340 40 −2800 30 −11800 30
Yb 70 18144 23 7855 16 3150 30 −11526 28 925 29 −15650 60
Lu 71 18990 50 6570 40 3720 40 −13830# 60# 450 40 −14700 30
Hf 72 19608 28 5054 29 4698 24 −15910# 200# 4562 28 −18510 90
Ta 73 20430# 60# 3600# 70# 5320# 60# −17860# 220# 4250# 80# −17440# 220#
W 74 21320# 450# 2130# 200# 5923 4 ∗ 8240# 200# −21820# 450#
Re 75 ∗ 1010 210 6328 7 ∗ 7710 200 ∗

162 Pm 61 9340# 760# ∗ −4000# 920# 12340# 760# ∗ 2600# 760#
Sm 62 10480# 540# 21910# 780# −2780# 640# 9530# 500# −19080# 860# −1050# 590#
Eu 63 11420# 360# 20120# 420# −1980# 320# 7030# 300# −15510# 590# −1210# 300#
Gd 64 12481 4 18450# 200# −1500 80 3900 4 −14600# 300# −4890 4
Tb 65 13980 40 16890# 200# −890 90 370 40 −11190# 300# −5690 40
Dy 66 14651.38 0.10 14816.1 1.3 85.0 1.2 −1844.2 2.7 −9963.1 1.6 −9055.3 2.2
Ho 67 15802 15 12782 3 1005 3 −4564 26 −5868 3 −8909 10
Er 68 16427 25 11242.5 2.7 1645 3 −6511 16 −5570.5 2.7 −12515 28
Tm 69 17320 40 9670 30 2280 40 −8650 80 −1570 26 −11710 30
Yb 70 17805 22 8351 29 3047 30 −10658 18 −1912 18 −15340 30
Lu 71 18710 90 7110 80 3440 80 −13050 90 1770 80 −14590 80
Hf 72 19379 15 5581 18 4417 5 −15171 20 1382 18 −18510# 60#
Ta 73 20050 100 4090 80 5010 50 −17430# 210# 5490 60 −17450# 200#
W 74 20780 210 2643 21 5677.3 2.7 −19500# 500# 5028 29 −21200 210
Re 75 21840# 450# 1060# 220# 6240 5 ∗ 9090# 210# ∗
Os 76 ∗ −280# 550# 6767 3 ∗ 8620# 540# ∗

163 Pm 61 8860# 950# ∗ −4120# 1060# 13480# 950# ∗ 3540# 950#
Sm 62 10060# 760# 22510# 990# −3110# 860# 10590# 760# ∗ −320# 760#
Eu 63 10990# 590# 20770# 710# −2200# 540# 7980# 500# −17610# 860# −410# 500#
Gd 64 12120# 300# 19090# 420# −1700# 310# 4900# 300# −14020# 590# −3880# 300#
Tb 65 13276 4 17400# 300# −973 8 1783 4 −13240# 300# −4486 4
Dy 66 14468.00 0.08 15451.7 1.6 −242.9 1.2 −1212 5 −9388 4 −8411 3
Ho 67 15323.7 2.2 13493.7 1.3 730.2 1.3 −3649 6 −7990 40 −8112.6 2.7
Er 68 16108 10 11691 5 1574 5 −5870 17 −4276 5 −11762 27
Tm 69 16979 29 10110 6 2176 6 −7944 29 −3977 6 −10975 17
Yb 70 17603 21 8673 18 2838 16 −10020 30 −251 16 −14540 80
Lu 71 18370 40 7470 40 3350 40 −12250 50 −600 40 −13690 30
Hf 72 19110 40 6020 30 4130 30 −14380 60 3260 30 −17580 60
Ta 73 19950# 70# 4560 50 4749 5 −16530 40 3010 80 −16610 40
W 74 20650# 200# 3170 60 5520 50 −18790# 410# 6980 50 −20630# 210#
Re 75 21270 210 1850# 60# 6017 7 ∗ 6490 50 −19580# 500#
Os 76 ∗ 300# 450# 6680 50 ∗ 10590# 400# ∗
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A Elt. Z S(n) S(p) Q(4β−) Q(d,α ) Q(p,α ) Q(n,α )

164 Sm 62 5350# 1060# 12320# 1130# 17800# 800# 8840# 1060# 7120# 950# 430# 1060#
Eu 63 4550# 780# 9500# 920# 11880# 600# 12360# 780# 8740# 670# 2970# 780#
Gd 64 6330# 500# 10410# 640# 6200# 400# 9610# 500# 6900# 500# 2880# 500#
Tb 65 5550 100 7880# 310# −190 100 12910 100 8290 100 5340# 310#
Dy 66 7658.11 0.07 8661 4 −4951 16 10420 40 6358.9 1.3 5185.8 1.6
Ho 67 6674.4 1.4 5889.5 1.4 −10345 28 13910.5 1.4 7938.1 1.4 8127.5 1.9
Er 68 8847 5 6854.6 2.1 −14128 21 10808 4 6117.3 2.8 7758.0 2.1
Tm 69 7225 29 4003 28 −18610 40 15165 28 8185 29 10961 28
Yb 70 9790 21 5577 17 −22789 20 11170 30 5740 30 9833 18
Lu 71 7920 40 2630 30 −27000# 160# 15900 30 8070 30 12900 40
Hf 72 10610 30 4320 30 −31360 210 11730 80 5600 30 11669 26
Ta 73 8810 50 1290 40 −36020# 410# 16601 30 7900 40 14930 40
W 74 11400 50 2980 40 ∗ 12260 50 5360# 50# 13731 25
Re 75 9710# 160# 20# 170# ∗ 17070# 160# 7630# 250# 16740# 170#
Os 76 12410# 450# 1740 210 ∗ 12610# 290# 5280 8 15590# 290#
Ir 77 ∗ −1570# 110# ∗ 17950# 650# ∗ 19260# 460#

165 Sm 62 3690# 1210# ∗ 19820# 900# 10060# 1210# 7370# 1140# ∗
Eu 63 5530# 920# 9670# 1060# 14340# 700# 11050# 990# 9060# 860# 1390# 990#
Gd 64 4790# 640# 10650# 780# 8060# 500# 10870# 710# 7040# 590# 3930# 710#
Tb 65 6650# 220# 8200# 450# 2280# 200# 11540# 360# 8490# 200# 3630# 360#
Dy 66 5715.96 0.05 8820 100 −3331 28 11694 4 6930 40 6316 4
Ho 67 7988.8 1.1 6220.2 0.9 −8462 27 12192.7 0.9 8146.3 0.9 6420 40
Er 68 6650.1 0.6 6830.2 2.3 −12893 28 12566.4 2.1 6383 4 9304.9 2.1
Tm 69 9119 28 4275.3 1.5 −17081 18 12949 5 8270.7 2.9 8758 4
Yb 70 7340 30 5690 40 −21430 40 13159 29 6060 40 11702 28
Lu 71 9870 40 2710 30 −25790 40 13570 30 8250 30 10690 40
Hf 72 7890 30 4280 40 −29990# 200# 13870 40 6070 80 13840 30
Ta 73 10640 30 1323 26 −34230# 220# 14140 30 8182 20 12630 80
W 74 8700 28 2870 40 ∗ 14390 50 5780 60 15958 27
Re 75 11090# 160# −288 25 ∗ 14960 60 8210 30 14770 60
Os 76 9260# 290# 1290# 260# ∗ 15070# 200# 5572 10 18000# 200#
Ir 77 12430# 470# −1550# 50# ∗ 15210# 460# 7740# 550# 16380# 300#

166 Eu 63 4110# 1060# 10090# 1210# 16470# 800# 12290# 1130# 9160# 1060# 2190# 1130#
Gd 64 6000# 780# 11130# 920# 10530# 600# 9420# 840# 7090# 780# 2140# 920#
Tb 65 5170# 220# 8580# 510# 4130 100 12700# 410# 8590# 310# 4510# 510#
Dy 66 7043.5 0.4 9220# 200# −1002 8 10200 100 6875 4 4540# 300#
Ho 67 6243.64 0.02 6747.9 0.9 −7056 30 13607.2 0.9 8173.7 0.9 7171 4
Er 68 8474.6 1.9 7316.0 0.9 −11073 28 10766.3 1.5 6316.4 1.2 7101.3 1.2
Tm 69 7029 12 4655 12 −15800 30 14766 12 8144 12 10136 12
Yb 70 9373 29 5942 8 −19697 13 11011 29 6011 10 9232 9
Lu 71 7650 40 3020 40 −24170# 90# 15710 30 8150 30 12360 30
Hf 72 10290 40 4710 40 −28420 30 11490 40 5800 40 11090 30
Ta 73 8310 30 1750 40 −32890# 200# 16430 30 8050 40 14340 40
W 74 11101 27 3326 20 −37100# 500# 12102 30 5510 40 13041 30
Re 75 9260# 90# 280# 90# ∗ 17100# 90# 7920# 100# 16340# 100#
Os 76 11860# 200# 2070 30 ∗ 12920# 160# 5432 8 15120 60
Ir 77 9650# 300# −1152 8 ∗ 17970# 290# 7780# 450# 18450# 200#
Pt 78 ∗ 460# 550# ∗ 13180# 650# ∗ 16980# 650#
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164 Sm 62 9570# 950# ∗ −3180# 1000# 11570# 900# ∗ 380# 950#
Eu 63 10600# 670# 21380# 920# −2430# 670# 8980# 600# −17250# 1000# 310# 670#
Gd 64 11600# 400# 19570# 640# −1750# 450# 6230# 400# −16140# 810# −3220# 400#
Tb 65 12540 110 18010# 310# −1140# 220# 2900 100 −12750# 510# −3770 100
Dy 66 13929.12 0.08 16264 4 −449.6 1.3 −23.7 2.1 −11770# 300# −7660.67 0.07
Ho 67 15083 3 13880 40 431.0 1.8 −3099 28 −7675 4 −7884 5
Er 68 15749.6 2.5 12340.7 2.1 1303.6 2.1 −4927 16 −6852.0 2.1 −11286 6
Tm 69 16550 40 10419 28 2070 30 −7250 40 −2793 28 −10660 30
Yb 70 17334 21 9258 16 2611 29 −9201 26 −3138 17 −14300 30
Lu 71 17950 80 7740 40 3240 40 −11360 40 804 29 −13430 40
Hf 72 18791 23 6568 26 3923 26 −13588 24 194 26 −17350 40
Ta 73 19640 60 5020 80 4560 60 −15640# 160# 4220 40 −16450 60
W 74 20374 21 3639 15 5278.5 2.0 −17770 210 3760 30 −20298 23
Re 75 21430# 260# 2440# 170# 5810# 130# −20380# 440# 7610# 160# −19590# 430#
Os 76 22100# 550# 1040 210 6477 6 ∗ 7160 220 ∗
Ir 77 ∗ −510# 460# 6970# 100# ∗ 11450# 410# ∗

165 Sm 62 9050# 1140# ∗ −3260# 1140# 12670# 1030# ∗ 1230# 1080#
Eu 63 10080# 860# 21990# 1060# −2560# 860# 10100# 730# ∗ 1110# 810#
Gd 64 11120# 590# 20150# 860# −1910# 590# 7150# 500# −15580# 950# −2460# 510#
Tb 65 12200# 200# 18610# 540# −1310# 360# 4250# 200# −14840# 630# −2760# 200#
Dy 66 13374.07 0.09 16710# 300# −530.1 1.6 910.4 2.1 −11160# 400# −6702.2 1.4
Ho 67 14663.3 0.9 14881 4 138.7 1.5 −1968.6 2.5 −10110 100 −7026.3 2.0
Er 68 15497 5 12719.8 2.1 1107.9 2.1 −4241 28 −5844.0 2.1 −10711 28
Tm 69 16343 6 11129.9 2.6 1842 3 −6494 27 −5237.8 2.7 −9985 16
Yb 70 17130 30 9691 28 2497 29 −8650 40 −1627 28 −13720 40
Lu 71 17790 40 8285 27 3030 40 −10590 30 −1840 40 −12690 30
Hf 72 18490 40 6910 30 3780 30 −12770 40 2100 30 −16420 40
Ta 73 19460 40 5640 30 4280 30 −15200 30 1500 30 −15693 21
W 74 20100 60 4150 40 5032 30 −17220# 200# 5670 30 −19290# 160#
Re 75 20790 30 2690 50 5650# 60# −19030# 220# 5340 40 −18270 210
Os 76 21660# 450# 1320# 210# 6340 50 ∗ 9300# 200# −22450# 460#
Ir 77 ∗ 200# 220# 6830# 50# ∗ 8730# 250# ∗

166 Eu 63 9640# 1000# ∗ −2720# 1060# 11160# 810# ∗ 1790# 950#
Gd 64 10800# 720# 20800# 1000# −2070# 780# 8190# 600# −17890# 1080# −1810# 630#
Tb 65 11820 140 19230# 600# −1540# 310# 5320 100 −14490# 710# −2210 100
Dy 66 12759.5 0.4 17420# 400# −728 4 2341.5 1.3 −13410# 500# −5756.9 1.0
Ho 67 14232.5 1.1 15570 100 180 40 −1183 12 −9710# 200# −6619.9 2.0
Er 68 15124.7 1.9 13536.2 1.2 830.3 1.2 −3343 8 −8602.6 1.2 −10067.0 2.4
Tm 69 16150 30 11485 12 1728 12 −5870 30 −4278 12 −9680 30
Yb 70 16708 18 10217 8 2329 8 −7729 29 −4349 8 −13218 28
Lu 71 17520 40 8710 40 3040 40 −9920 40 −374 30 −12460 40
Hf 72 18180 30 7410 30 3550 30 −11967 30 −860 40 −16080 30
Ta 73 18960 40 6030 40 4310 80 −14250# 90# 3060 40 −15310 40
W 74 19801 16 4648 23 4856 4 −16453 21 2455 30 −19306 30
Re 75 20350# 180# 3150# 90# 5510# 70# −18650# 220# 6720# 90# −18280# 220#
Os 76 21120 210 1783 22 6139 4 −20650# 500# 6130 30 −21890# 220#
Ir 77 22080# 460# 140# 260# 6724 6 ∗ 10160# 200# ∗
Pt 78 ∗ −1090# 550# 7286 15 ∗ 9570# 540# ∗
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A Elt. Z S(n) S(p) Q(4β−) Q(d,α ) Q(p,α ) Q(n,α )

167 Eu 63 5050# 1130# ∗ 18700# 800# 10930# 1210# 9460# 1130# ∗
Gd 64 4370# 840# 11390# 1000# 12600# 600# 10570# 920# 7270# 840# 3120# 1000#
Tb 65 6150# 410# 8730# 720# 6710# 400# 11340# 640# 8770# 570# 2910# 720#
Dy 66 5420 60 9470 120 660 60 11430# 210# 7010 120 5460# 410#
Ho 67 7281 5 6985 5 −4790 30 12042 5 8551 5 5440 100
Er 68 6436.45 0.18 7508.8 0.9 −9829 28 12318.6 0.9 6554.4 1.5 8323.0 1.2
Tm 69 8726 12 4905.7 1.5 −14197 28 12690.8 2.4 8265.3 2.4 8085.2 2.0
Yb 70 7077 9 5989 12 −18505 20 13053 5 6158 28 11002 4
Lu 71 9550 40 3200 30 −22660# 60# 13500 40 8390 40 10030 40
Hf 72 7680 40 4740 40 −26960 80 13690 40 6040 40 13200 30
Ta 73 10320 40 1780 40 −31270 30 14000 40 8330 30 11940 40
W 74 8268 22 3280 30 −35550# 410# 14477 26 6060 30 15379 28
Re 75 11060# 100# 230# 50# ∗ 14740# 60# 8260# 50# 14090# 60#
Os 76 9140 70 1940# 110# ∗ 14860 80 6010# 180# 17380 70
Ir 77 11950# 200# −1071 5 ∗ 15280# 200# 8240 210 16210# 160#
Pt 78 9820# 650# 620# 450# ∗ 15800# 460# 5590# 120# 19570# 460#

168 Gd 64 5470# 920# 11810# 1060# 14890# 700# 9210# 1060# 7320# 990# 1340# 1140#
Tb 65 4730# 640# 9090# 780# 8820# 500# 12610# 780# 8830# 710# 3710# 860#
Dy 66 6700 150 10010# 420# 3010 140 9910 170 6960# 240# 3550# 520#
Ho 67 5850 30 7420 70 −3000 60 13230 30 8420 30 6240# 200#
Er 68 7771.32 0.12 7999 5 −7636 28 10791.0 0.9 6771.9 0.9 6267.6 1.2
Tm 69 6840.7 1.8 5309.9 1.8 −12924 28 14324.7 1.8 8074.7 2.6 9233.3 2.0
Yb 70 9052 5 6315 4 −16684 17 11030 12 6225 4 8600 4
Lu 71 7630 60 3760 50 −21270 60 15240 50 8090 50 11520 50
Hf 72 9960 40 5150 40 −25370 30 11370 40 5950 40 10570 40
Ta 73 8110 40 2220 40 −29650# 150# 16180 40 8110 40 13690 40
W 74 10873 25 3830 30 −33850 210 11920 30 5829 23 12390 30
Re 75 9030# 60# 1000 40 ∗ 16810 30 7930 40 15710 40
Os 76 11560 70 2440# 50# ∗ 12570# 90# 5530 25 14518 28
Ir 77 9730# 150# −470# 170# ∗ 17410# 150# 7770# 250# 17560# 150#
Pt 78 12570# 460# 1250 210 ∗ 12880# 290# 5450# 50# 16260# 290#

169 Gd 64 3870# 1060# ∗ 17030# 800# 10390# 1130# 7570# 1130# ∗
Tb 65 5670# 780# 9280# 920# 11180# 600# 11320# 840# 9170# 840# 2150# 1000#
Dy 66 5110 330 10390# 590# 4770 300 10950# 500# 7020 320 4440# 670#
Ho 67 6810 40 7530 140 −726 21 11840 60 8651 20 4600 100
Er 68 6003.27 0.15 8150 30 −6212 28 12069 5 7012.3 0.9 7307.8 1.3
Tm 69 8033.6 1.5 5572.2 1.1 −10990 28 12727.6 1.1 8515.7 1.1 7443.3 1.3
Yb 70 6866.98 0.15 6342 4 −15453 16 12889 4 6388 12 10208 4
Lu 71 9080 50 3792 3 −19691 29 13228 6 8375 8 9463 13
Hf 72 7430 40 4940 50 −24000 40 13500 40 6170 40 12518 29
Ta 73 9970 40 2220 40 −28210 40 13890 40 8430 40 11380 40
W 74 8099 22 3810 30 −32540# 200# 14140 30 6040 30 14590 30
Re 75 10660 40 780 30 −36600# 300# 14410 30 8370 30 13360 40
Os 76 8802 28 2220 40 ∗ 14830# 60# 5990# 90# 16817 27
Ir 77 11410# 150# −621 24 ∗ 15130 80 8220 30 15420# 90#
Pt 78 9410# 290# 920# 250# ∗ 15420# 200# 5694 15 18710# 200#
Au 79 ∗ −1960# 360# ∗ 15460# 500# 7870# 590# 17060# 360#
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A Elt. Z S(2n) S(2p) Q(α ) Q(2β−) Q(εp) Q(β−n)

167 Eu 63 9170# 1060# ∗ −2860# 1130# 12260# 900# ∗ 2740# 1000#
Gd 64 10380# 780# 21480# 1080# −2230# 920# 9240# 600# ∗ −1010# 600#
Tb 65 11330# 450# 19860# 810# −1640# 640# 6440# 400# −16530# 900# −1320# 400#
Dy 66 12460 60 18050# 510# −870# 300# 3360 60 −12830# 600# −4930 60
Ho 67 13525 5 16210# 200# −110 7 262 5 −11820 100 −5426 5
Er 68 14911.1 1.9 14256.7 1.2 664.8 1.2 −2703 4 −7995.6 1.3 −9474 12
Tm 69 15755.0 2.6 12221.7 1.6 1410.7 1.8 −5050 30 −6760.4 1.6 −9031 8
Yb 70 16449 28 10644 4 2155 6 −7126 28 −2951 4 −12640 30
Lu 71 17200 40 9140 30 2810 30 −9150 40 −2900 30 −11710 40
Hf 72 17970 40 7760 40 3410 30 −11380 30 832 29 −15440 40
Ta 73 18640 30 6490 40 4020 40 −13510# 60# 380 40 −14531 30
W 74 19370 30 5030 30 4770 30 −15590 80 4480 30 −18310# 90#
Re 75 20320# 60# 3560# 60# 5280# 40# −17760# 60# 3970# 60# −17470# 60#
Os 76 21000# 220# 2220 80 5980 50 −19960# 410# 8100 70 −21370# 220#
Ir 77 21600# 220# 1000 30 6503 6 ∗ 7480# 90# −20360# 500#
Pt 78 ∗ −530# 450# 7160 50 ∗ 11610# 410# ∗

168 Gd 64 9850# 920# ∗ −2350# 1060# 10460# 710# ∗ −330# 810#
Tb 65 10880# 510# 20470# 950# −1820# 780# 7570# 500# −16200# 950# −630# 510#
Dy 66 12120 140 18740# 610# −1240# 420# 4430 140 −15150# 610# −4350 140
Ho 67 13130 30 16880 100 −410 100 1250 30 −11510# 400# −4840 30
Er 68 14207.77 0.21 14984.6 1.3 551.6 1.2 −1422 4 −10350 60 −8519.7 1.5
Tm 69 15566 12 12818.7 2.0 1244.5 2.3 −4250 50 −6320 6 −8795 4
Yb 70 16129 7 11221 4 1950 4 −6214 28 −5567 4 −12140 30
Lu 71 17190 60 9750 50 2400 50 −8670 50 −1800 50 −11670 50
Hf 72 17640 40 8350 29 3240 30 −10470 30 −2055 28 −15080 40
Ta 73 18440 40 6950 40 3820 40 −12600 40 1820 40 −14380 30
W 74 19141 19 5610 30 4506 12 −14900 20 1290 30 −18120# 60#
Re 75 20090# 90# 4280 40 5063 13 −17050# 160# 5270 40 −17360 80
Os 76 20695 22 2677 16 5818.2 2.9 −18950 210 4809 23 −20983 22
Ir 77 21680# 250# 1470# 180# 6480 50 ∗ 8810# 160# −20270# 430#
Pt 78 22390# 550# 180 210 6997 9 ∗ 8180 220 ∗

169 Gd 64 9340# 1000# ∗ −2530# 1210# 11700# 860# ∗ 530# 950#
Tb 65 10400# 720# 21090# 1000# −1960# 920# 8710# 600# ∗ 400# 610#
Dy 66 11810 310 19480# 670# −1560# 590# 5330 300 −14790# 760# −3610 300
Ho 67 12659 21 17540# 400# −570# 200# 2477 20 −13590# 500# −3878 20
Er 68 13774.59 0.19 15570 60 264.3 1.2 −558 4 −9650 140 −7682.3 1.9
Tm 69 14874.3 1.0 13571 5 1199.7 1.3 −3203 5 −8500 30 −7777 4
Yb 70 15919 5 11652 4 1733 4 −5653 28 −4663 4 −11380 50
Lu 71 16720 30 10107 5 2434 5 −7787 28 −4049 5 −10788 28
Hf 72 17390 40 8701 28 3150 40 −9800 30 −431 28 −14390 40
Ta 73 18080 40 7370 40 3730 40 −11900 40 −520 50 −13470 30
W 74 18972 25 6030 30 4290 30 −14196 30 3150 30 −17190 30
Re 75 19690# 60# 4610 40 5044 29 −16300 40 2720 40 −16470 30
Os 76 20360 80 3210 30 5716 3 −18350# 200# 6880 30 −20050# 150#
Ir 77 21140 30 1820# 60# 6151 8 −20290# 300# 6420 40 −19110 210
Pt 78 21980# 450# 450# 220# 6846 13 ∗ 10330# 200# ∗
Au 79 ∗ −710# 300# 7410# 370# ∗ 9660# 330# ∗
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A Elt. Z S(n) S(p) Q(4β−) Q(d,α ) Q(p,α ) Q(n,α )

170 Tb 65 4320# 920# 9730# 1060# 13460# 700# 12470# 990# 9220# 920# 2890# 1060#
Dy 66 6130# 360# 10860# 630# 7110# 200# 9550# 540# 7040# 450# 2680# 630#
Ho 67 5510 50 7930 300 1070 50 13030 150 8560 80 5250# 400#
Er 68 7257.2 1.5 8600 20 −3861 28 10660 30 7036 5 5470 60
Tm 69 6591.97 0.17 6160.9 1.1 −9663 28 13906.9 1.1 8360.2 1.1 8132 5
Yb 70 8470 4 6778.0 0.8 −13476 15 11259.5 1.7 6643.4 1.3 8174.2 1.2
Lu 71 7304 18 4229 17 −18390 30 14975 17 8148 17 10885 17
Hf 72 9610 40 5466 28 −22326 30 11520 50 6110 40 9987 28
Ta 73 7920 40 2710 40 −26820# 110# 15930 40 8190 40 13010 40
W 74 10447 22 4290 30 −30988 24 11810 30 5920 30 11820 30
Re 75 8600 40 1290 30 −35310# 210# 16680 30 8030 30 15080 40
Os 76 11278 27 2830 30 ∗ 12580 30 5770# 50# 13807 22
Ir 77 9310# 110# −110# 110# ∗ 17380# 100# 8050# 130# 17160# 110#
Pt 78 12000# 200# 1510 30 ∗ 13150# 150# 5637 6 15840 80
Au 79 9900# 360# −1474 15 ∗ 18140# 290# 7790# 460# 19110# 200#

171 Tb 65 5230# 1060# ∗ 15720# 800# 11110# 1130# 9470# 1060# ∗
Dy 66 4520# 360# 11060# 760# 9200# 300# 10690# 670# 7250# 590# 3630# 760#
Ho 67 6350 600 8150# 630# 3310 600 11790 670 8900 620 3620# 780#
Er 68 5681.6 0.4 8770 50 −2294 29 11789 20 7210 30 6490 140
Tm 69 7486.3 1.3 6390.0 1.2 −7495 28 12423.9 1.6 8645.2 1.6 6500 30
Yb 70 6614.5 0.6 6800.5 0.9 −12226 28 12678.6 0.9 6869.6 1.7 9331.0 1.3
Lu 71 8595 17 4353.6 1.9 −16583 28 13248 4 8605 4 9130.5 2.5
Hf 72 7250 40 5410 30 −21140 30 13357 29 6500 60 11790 29
Ta 73 9650 40 2760 40 −25290 50 13710 40 8500 40 10990 50
W 74 7860 30 4240 40 −29620 90 13920 40 6170 40 13920 40
Re 75 10400 40 1250 30 −33690 40 14380 30 8500 30 12790 40
Os 76 8437 22 2660 30 −37800# 300# 14800 30 6370 40 16243 25
Ir 77 11180# 110# −210 40 ∗ 15000 50 8420 40 15010 50
Pt 78 9240 90 1440# 140# ∗ 15320 90 6140# 180# 18170 90
Au 79 12020# 210# −1452 18 ∗ 15520# 200# 8340 210 16820# 150#
Hg 80 ∗ 170# 360# ∗ 16000# 420# ∗ 20190# 360#

172 Dy 66 5690# 500# 11520# 900# 11530# 400# 9320# 810# 7230# 720# 1820# 900#
Ho 67 4950# 720# 8570# 500# 5340# 400# 12970# 450# 9070# 500# 4340# 720#
Er 68 6836 4 9250 600 −86 25 10470 50 7178 20 4760 300
Tm 69 6236 5 6944 5 −6050 29 13445 5 8413 6 7070 21
Yb 70 8019.46 0.14 7333.7 1.0 −10163 28 11251.1 0.9 6883.7 0.9 7314.8 1.3
Lu 71 6979.1 2.7 4718.2 2.4 −15220 50 14738.4 2.4 8493 4 10185.0 2.5
Hf 72 9040 40 5859 25 −19165 28 11617 30 6538 25 9613 25
Ta 73 7680 40 3190 40 −23810# 110# 15630 40 8250 40 12394 28
W 74 10080 40 4670 40 −28000 30 11750 40 6060 40 11270 40
Re 75 8340 60 1730 60 −32240# 170# 16480 60 8260 60 14410 60
Os 76 11016 24 3280 30 −36150 210 12391 30 6010 30 13326 21
Ir 77 9160# 110# 520# 110# ∗ 17120# 110# 8070# 110# 16510# 110#
Pt 78 11700 90 1960 40 ∗ 12930# 100# 5844 23 15267 28
Au 79 9790# 160# −900# 180# ∗ 17730# 160# 7960# 260# 18450# 160#
Hg 80 12660# 360# 810 210 ∗ 13240# 290# 5570# 360# 16930# 290#

173 Dy 66 4120# 640# ∗ 13780# 500# 10430# 950# 7430# 860# ∗
Ho 67 5770# 570# 8660# 570# 7790# 400# 11730# 500# 9430# 450# 2890# 810#
Er 68 5240# 200# 9540# 450# 1760# 200# 11580# 630# 7460# 200# 5660# 280#
Tm 69 6950 7 7058 6 −3862 28 12177 5 8720 5 5630 50
Yb 70 6367.3 0.3 7465 6 −8829 28 12370.1 1.0 7108.4 0.9 8204.7 1.6
Lu 71 8215.8 2.2 4914.5 1.6 −13332 28 13137.2 1.6 8747.2 1.7 8561.2 1.8
Hf 72 7080 40 5959 28 −17970 30 13133 28 6760 30 11004 28
Ta 73 9140 40 3280 40 −22120 30 13750 40 8720 40 10560 30
W 74 7700 40 4690 40 −26790 60 13700 40 6270 40 13170 40
Re 75 10100 60 1750 40 −30730 40 14240 40 8600 30 12230 40
Os 76 8271 21 3200 60 −34870# 210# 14520 30 6344 30 15502 21
Ir 77 10820# 110# 323 19 ∗ 14732 23 8520 18 14292 29
Pt 78 8910 60 1710# 120# ∗ 15200 70 6240# 120# 17630 60
Au 79 11610# 160# −992 23 ∗ 15360 90 8350 30 16150# 110#
Hg 80 9550# 300# 580# 260# ∗ 15710# 210# 5910 50 19380# 210#
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A Elt. Z S(2n) S(2p) Q(α ) Q(2β−) Q(εp) Q(β−n)

170 Tb 65 9990# 860# ∗ −2160# 1060# 9900# 700# ∗ 1190# 760#
Dy 66 11240# 240# 20140# 730# −1690# 630# 6450# 200# −17050# 830# −2930# 200#
Ho 67 12320 60 18320# 510# −910 110 3560 50 −13440# 600# −3390 50
Er 68 13260.5 1.5 16130 140 50.6 1.9 654.4 1.6 −11800 300 −6906.0 1.8
Tm 69 14625.6 1.5 14310 30 851.4 1.3 −2490 17 −8286 20 −7502 4
Yb 70 15337 4 12350.2 1.2 1737.7 1.2 −4515 28 −7129.2 1.2 −10763 5
Lu 71 16390 50 10570 17 2159 20 −7170 30 −3319 17 −10660 30
Hf 72 17040 40 9257 28 2910 29 −8960 30 −3173 28 −14030 40
Ta 73 17890 40 7650 50 3460 40 −11220 40 651 28 −13290 30
W 74 18546 22 6510 30 4140 30 −13366 19 130 30 −16980 30
Re 75 19270 40 5100 40 4760 40 −15600# 110# 4080 40 −16270 40
Os 76 20080 16 3616 20 5539 3 −17622 21 3701 19 −19918 29
Ir 77 20720# 180# 2100# 110# 6110# 50# −19710# 230# 7780# 110# −19020# 230#
Pt 78 21410 210 893 22 6708 4 ∗ 7130 30 −22590# 300#
Au 79 ∗ −550# 250# 7168 21 ∗ 11180# 210# ∗

171 Tb 65 9550# 1000# ∗ −2340# 1130# 11020# 1000# ∗ 2090# 830#
Dy 66 10650# 420# 20790# 860# −1840# 670# 7610# 300# ∗ −1940# 300#
Ho 67 11860 600 19010# 850# −1110# 720# 4690 600 −15470# 920# −2480 600
Er 68 12938.8 1.5 16700 300 −210 60 1587.3 1.5 −11350# 200# −5995.6 1.8
Tm 69 14078.3 1.3 14990 20 646 5 −1382.1 2.1 −10260 50 −6518.0 1.1
Yb 70 15084 4 12961.4 1.3 1559.7 1.3 −3881 29 −6486.5 1.5 −10073 17
Lu 71 15899 5 11131.5 2.0 2289.9 2.3 −6113 28 −5321.9 2.0 −9651 28
Hf 72 16860 40 9639 29 2738 29 −8350 40 −1951 29 −13360 40
Ta 73 17570 40 8221 28 3360 40 −10470 40 −1700 30 −12500 30
W 74 18310 30 6950 40 3960 40 −12790 30 1880 40 −16240 40
Re 75 19010 40 5540 40 4680 40 −14820 50 1600 40 −15394 30
Os 76 19710 30 3953 24 5371 4 −16820 90 5711 24 −19050# 100#
Ir 77 20490 50 2620 50 5980# 30# −18870 50 5200 50 −18200 40
Pt 78 21240# 220# 1330 90 6610 50 −20970# 310# 9170 90 −21930# 220#
Au 79 21920# 300# 60 40 7089 17 ∗ 8470# 100# ∗
Hg 80 ∗ −1300# 360# 7620# 500# ∗ 12520# 300# ∗

172 Dy 66 10210# 450# ∗ −2050# 810# 8760# 400# ∗ −1280# 720#
Ho 67 11300# 400# 19640# 810# −1330# 640# 5980# 400# −15190# 900# −1750# 400#
Er 68 12517 4 17400# 200# −350 140 2771 4 −13660# 300# −5345 4
Tm 69 13722 6 15710 50 260 30 −639 6 −10140 600 −6139 6
Yb 70 14634.0 0.6 13723.6 1.5 1311.5 1.3 −2857 25 −8824.4 1.6 −9498.1 1.9
Lu 71 15574 17 11518.7 2.5 2151.4 2.9 −5411 28 −4814.7 2.6 −9381 29
Hf 72 16290 40 10213 25 2746 25 −7310 40 −4380 25 −12750 40
Ta 73 17330 40 8600 30 3310 50 −9810 60 −785 28 −12320 40
W 74 17950 30 7420 40 3840 40 −11860 30 −950 40 −15920 40
Re 75 18750 60 5960 60 4450 60 −14000# 120# 2910 60 −15300 60
Os 76 19453 18 4523 21 5227 7 −16137 19 2560 30 −18880 40
Ir 77 20340# 150# 3180# 110# 5850# 100# −18240# 190# 6440# 110# −18120# 140#
Pt 78 20938 23 1751 17 6465 4 −20010 210 5903 23 −21608 29
Au 79 21810# 260# 540# 190# 7030 50 ∗ 9860# 160# −20860# 340#
Hg 80 ∗ −640 210 7525 12 ∗ 9090 230 ∗

173 Dy 66 9810# 590# ∗ −2300# 950# 9870# 540# ∗ −450# 640#
Ho 67 10720# 720# 20180# 900# −1430# 720# 7160# 400# ∗ −680# 400#
Er 68 12070# 200# 18120# 360# −480# 360# 3900# 200# −13210# 450# −4350# 200#
Tm 69 13186 5 16310 600 119 21 627 5 −12150# 400# −5070 5
Yb 70 14386.8 0.4 14409.4 1.6 947.5 1.3 −2144 28 −8356 4 −8886.3 2.4
Lu 71 15194.9 2.0 12248.1 1.9 1969.3 1.8 −4489 28 −6795 6 −8554 25
Hf 72 16120 40 10678 28 2534 28 −6680 40 −3440 28 −12150 40
Ta 73 16820 40 9141 28 3256 28 −8840 40 −2944 28 −11370 40
W 74 17780 40 7870 40 3560 40 −11290 30 390 40 −15280 60
Re 75 18450 40 6410 40 4310 40 −13280 30 490 40 −14390 30
Os 76 19288 24 4930 30 5055 6 −15500 60 4370 30 −17990# 110#
Ir 77 19980 40 3600 30 5689 27 −17452 29 3960 60 −17242 19
Pt 78 20610 100 2230 60 6350 50 −19370# 220# 8010 60 −20730# 170#
Au 79 21400 40 970 50 6836 5 ∗ 7410# 110# −19800 210
Hg 80 22210# 360# −320# 230# 7380 50 ∗ 11240# 210# ∗
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174 Ho 67 4480# 640# 9010# 710# 10070# 500# 12940# 640# 9480# 590# 3640# 950#
Er 68 6370# 360# 10140# 500# 3900# 300# 10160# 500# 7440# 670# 3810# 420#
Tm 69 5680 40 7510# 200# −2130 50 13330 40 8720 40 6300 600
Yb 70 7464.63 0.06 7980 5 −6723 28 11141 6 7130.1 1.0 6421.7 1.6
Lu 71 6760.8 1.5 5308.0 1.6 −11902 28 14395.8 1.6 8600.9 1.6 9286.7 1.9
Hf 72 8506 28 6249.8 2.2 −15850 11 11605.5 2.8 6851.0 2.6 9111.9 2.3
Ta 73 7420 40 3620 40 −20870 40 15370 40 8550 40 11739 28
W 74 9570 40 5120 40 −24910 30 11810 40 6360 40 10850 40
Re 75 8190 40 2230 40 −29480# 110# 16130 40 8280 40 13690 40
Os 76 10629 19 3730 30 −33349 23 12240 60 6120 30 12740 30
Ir 77 8670 30 720 30 ∗ 17080 30 8290 30 16030 40
Pt 78 11450 60 2336 18 ∗ 12910# 110# 5980 40 14620 22
Au 79 9450# 110# −460# 120# ∗ 17620# 100# 8140# 140# 17880# 110#
Hg 80 12150# 210# 1120 30 ∗ 13350# 160# 5781 19 16470 90

175 Ho 67 5370# 780# ∗ 12370# 600# 11690# 780# 9790# 720# ∗
Er 68 4770# 500# 10440# 640# 5830# 400# 11160# 570# 7610# 570# 4720# 570#
Tm 69 6520 70 7660# 300# 90 60 12050# 200# 9040 50 4730# 400#
Yb 70 5822.35 0.07 8120 40 −5068 28 12269 5 7543 6 7435 4
Lu 71 7666.7 1.0 5510.1 1.3 −9882 28 13096.4 1.3 8953.6 1.3 7856 6
Hf 72 6708.5 0.4 6197.5 2.2 −14379 14 13112.7 2.2 7121.5 2.8 10422.8 2.3
Ta 73 8740 40 3851 28 −18980 30 13710 40 8860 40 9979 28
W 74 7480 40 5180 40 −23940 30 13470 40 6560 40 12420 40
Re 75 9690 40 2350 40 −27850 50 14150 40 8670 40 11690 40
Os 76 8180 17 3720 30 −32120 100 14160 30 6280 60 14640 30
Ir 77 10630 30 721 23 ∗ 14720 25 8673 25 13740 60
Pt 78 8442 22 2110 30 ∗ 15293 23 6690# 110# 17194 24
Au 79 11320# 110# −590 40 ∗ 15210 70 8520 40 15720# 110#
Hg 80 9410 100 1080# 140# ∗ 15540 100 6160# 190# 18760 100

176 Er 68 5920# 570# 10990# 720# 8080# 400# 9710# 640# 7460# 570# 2930# 640#
Tm 69 5130 110 8010# 410# 1990 100 13290# 310# 9140# 220# 5370# 410#
Yb 70 6864.8 1.0 8470 50 −2853 28 11090 40 7629 4 5810# 200#
Lu 71 6287.98 0.15 5975.7 1.3 −8324 28 14273.0 1.3 9033.0 1.3 8518 5
Hf 72 8165.0 1.8 6695.8 0.8 −12480 28 11708.6 1.3 7172.3 1.3 8625.2 1.5
Ta 73 7030 40 4170 30 −17500 40 15190 30 8910 40 11170 30
W 74 9080 40 5520 40 −21710 30 11810 40 6620 40 10420 40
Re 75 7850 40 2720 40 −26530# 110# 15880 40 8530 40 12980 40
Os 76 10060 30 4100 40 −30320 30 12290 40 6320 40 12280 40
Ir 77 8504 28 1045 24 −34410# 200# 16846 23 8441 25 15340 30
Pt 78 11309 24 2788 24 ∗ 12650 30 6208 19 14157 21
Au 79 9170# 110# 140# 110# ∗ 17490# 110# 8270# 120# 17380# 110#
Hg 80 11860 100 1630 40 ∗ 13130# 100# 5905 22 15810 60
Tl 81 ∗ −1250# 220# ∗ 17910# 200# 7980# 290# 19020# 200#

177 Er 68 4370# 640# ∗ 10090# 500# 10710# 780# 7570# 710# ∗
Tm 69 6170# 310# 8260# 500# 4260# 300# 11890# 500# 9350# 420# 3680# 590#
Yb 70 5566.40 0.22 8900 100 −1287 28 12040 50 7740 40 6610# 300#
Lu 71 7072.99 0.16 6183.9 1.6 −6120 28 13022.4 1.3 9424.6 1.3 7130 40
Hf 72 6383.4 0.7 6791.2 0.7 −10940 16 12991.9 0.7 7549.7 1.2 9706.4 1.4
Ta 73 8430 30 4435 3 −15676 20 13471 4 8987 4 9498 3
W 74 7130 40 5630 40 −20330 30 13420 40 6900 40 11791 28
Re 75 9280 40 2920 40 −24720 30 14070 40 8820 40 11120 40
Os 76 7920 30 4180 30 −29170 80 14050 30 6590 30 13920 30
Ir 77 10258 28 1240 30 −32720 30 14768 24 8813 23 13270 30
Pt 78 8514 21 2798 25 ∗ 14769 25 6360 30 16272 19
Au 79 11080# 110# −89 19 ∗ 14851 23 8633 17 14960 30
Hg 80 9070 80 1530# 130# ∗ 15370 90 6280# 130# 18180 80
Tl 81 11950# 200# −1162 21 ∗ 15370 100 8180 30 16510# 110#
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174 Ho 67 10250# 640# ∗ −1590# 860# 8370# 510# ∗ 80# 540#
Er 68 11600# 300# 18800# 500# −710# 360# 5000# 300# −15460# 590# −3760# 300#
Tm 69 12630 50 17050# 400# −50 70 1710 40 −12060# 400# −4380 40
Yb 70 13832.0 0.3 15038 4 740.1 1.6 −1103.0 2.3 −10590# 200# −8135.1 1.7
Lu 71 14976.6 2.3 12773 6 1800.4 1.8 −3835 28 −6605 5 −8235 28
Hf 72 15586 25 11164.3 2.3 2497.4 2.4 −5620 28 −5579.3 2.3 −11521 28
Ta 73 16550 40 9577 28 3140 30 −8070 40 −2144 28 −11080 40
W 74 17270 40 8400 40 3600 40 −10230 30 −2100 40 −14740 40
Re 75 18290 60 6920 40 4040 40 −12800 40 1430 40 −14310 30
Os 76 18901 18 5480 30 4872 10 −14677 16 1440 30 −17796 18
Ir 77 19490# 110# 3920 60 5624 10 −16670# 110# 5400 40 −17000 60
Pt 78 20361 17 2659 19 6184 5 −18672 23 4830 19 −20571 29
Au 79 21060# 190# 1250# 150# 6699 7 ∗ 8790# 100# −19700# 230#
Hg 80 21700 210 124 23 7233 6 ∗ 8010 60 ∗

175 Ho 67 9850# 720# ∗ −1730# 1000# 9510# 600# ∗ 1080# 670#
Er 68 11140# 450# 19450# 640# −960# 500# 6050# 400# ∗ −2850# 400#
Tm 69 12200 50 17800# 400# −220 600 2860 50 −14100# 510# −3440 50
Yb 70 13286.99 0.09 15630# 200# 599.3 1.6 −216.8 2.3 −10040# 300# −7196.7 1.6
Lu 71 14427.6 1.1 13490 5 1620.0 1.6 −2762 28 −8590 40 −7395.4 1.9
Hf 72 15215 28 11505.5 2.3 2403.4 2.3 −4851 28 −4823.2 2.3 −10814 28
Ta 73 16150 40 10101 28 3000 28 −7120 40 −4122 28 −10250 40
W 74 17050 40 8800 40 3370 40 −9530 30 −1075 28 −14030 40
Re 75 17880 40 7470 40 4010 40 −11860 30 −840 40 −13360 30
Os 76 18809 20 5960 30 4560 30 −14415 23 2830 30 −17310 30
Ir 77 19299 24 4450 30 5400 30 −15990 50 2960 30 −16181 23
Pt 78 19890 60 2830 24 6178.1 2.6 −17700 100 7017 22 −19570# 100#
Au 79 20770 50 1750 40 6562 15 ∗ 6140 50 −18870 50
Hg 80 21560# 230# 630 120 7060 50 ∗ 10040 100 ∗

176 Er 68 10690# 500# ∗ −1200# 570# 6990# 400# ∗ −2260# 400#
Tm 69 11650 110 18450# 510# −400# 410# 4010 100 −13860# 600# −2740 100
Yb 70 12687.2 1.0 16120# 300# 570 4 1083.4 1.8 −12130# 400# −6394.8 1.6
Lu 71 13954.7 1.0 14100 40 1568 6 −2020 30 −8360 50 −6974.8 1.9
Hf 72 14873.5 1.7 12205.9 1.5 2257.9 1.5 −3936 28 −7165.8 1.5 −10240 28
Ta 73 15770 40 10370 30 2950 30 −6300 40 −3480 30 −9800 40
W 74 16560 40 9373 28 3340 40 −8540 40 −3447 28 −13420 40
Re 75 17530 40 7900 40 3840 40 −11200 30 60 40 −13030 30
Os 76 18240 30 6450 40 4570 40 −13170 30 250 40 −16740 30
Ir 77 19130 30 4770 30 5240 50 −15320# 110# 4140 30 −16242 28
Pt 78 19751 19 3510 18 5885.2 2.1 −17149 20 3888 20 −19560 40
Au 79 20480# 150# 2250# 110# 6558 7 −19090# 220# 7600# 110# −18620# 150#
Hg 80 21274 24 1038 18 6897 6 ∗ 6622 24 ∗
Tl 81 ∗ −170# 220# 7410# 250# ∗ 10700# 200# ∗

177 Er 68 10290# 640# ∗ −1450# 710# 8190# 500# ∗ −1500# 510#
Tm 69 11300# 300# 19250# 670# −800# 500# 4920# 300# ∗ −2050# 300#
Yb 70 12431.2 1.0 16920# 400# 240# 200# 1900.4 1.7 −11780# 400# −5673.2 1.6
Lu 71 13360.97 0.22 14650 50 1445 5 −665 3 −10300 100 −5882.8 0.8
Hf 72 14548.4 1.9 12766.9 1.4 2241.7 1.5 −3188 28 −6684.5 1.7 −9600 30
Ta 73 15458 28 11131 3 2737 3 −5454 28 −5625 3 −9153 28
W 74 16210 40 9796 28 3290 40 −7750 30 −2413 28 −12710 40
Re 75 17120 40 8440 40 3700 40 −10220 30 −2190 40 −12240 40
Os 76 17987 21 6890 30 4350 30 −12579 22 1400 30 −16160 26
Ir 77 18761 28 5340 30 5080 30 −14497 24 1730 30 −15191 24
Pt 78 19823 24 3844 20 5642.8 2.7 −16590 80 5440 30 −18910# 110#
Au 79 20250 40 2700 24 6297 5 −18222 28 5022 24 −17842 19
Hg 80 20930 130 1670 80 6740 50 ∗ 8860 80 −21400# 210#
Tl 81 ∗ 460 50 7067 7 ∗ 7920# 110# ∗
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178 Tm 69 4720# 500# 8600# 640# 6390# 400# 13100# 570# 9400# 570# 4330# 720#
Yb 70 6780 10 9520# 300# 718 18 10390 100 7480 50 4600# 400#
Lu 71 6025.3 1.9 6642.8 2.5 −4690 28 13861.9 2.5 9221.7 2.3 7620 50
Hf 72 7625.96 0.18 7344.2 0.7 −8898 17 11653.9 0.7 7590.5 0.8 7902.8 1.5
Ta 73 6855 15 4907 15 −14255 25 14781 15 8841 15 10310 15
W 74 8790 30 5981 15 −18418 19 11660 30 6860 30 9714 15
Re 75 7460 40 3240 40 −23330 60 15700 40 8840 40 12400 40
Os 76 9668 23 4570 30 −27229 21 12230 30 6610 30 11730 30
Ir 77 8276 28 1591 25 −31500# 120# 16560 30 8717 24 14680 30
Pt 78 10699 18 3240 23 −35566 27 12574 23 6295 23 13753 17
Au 79 8850 60 240 60 ∗ 17310 60 8230 60 16750 60
Hg 80 11610 80 2056 18 ∗ 12930# 110# 5990 40 15020 23
Tl 81 9500# 120# −740# 140# ∗ 17740# 110# 8100# 150# 18340# 120#
Pb 82 ∗ 390 30 ∗ 13730# 200# ∗ 17200 100

179 Tm 69 5560# 640# ∗ 8770# 500# 11910# 710# 9760# 640# ∗
Yb 70 4790# 300# 9590# 500# 2890# 300# 11760# 420# 7820# 310# 5730# 500#
Lu 71 6792 5 6655 11 −2478 25 12636 5 9294 5 5960 100
Hf 72 6098.99 0.08 7417.9 2.0 −7452 18 12627.9 0.7 7779.5 0.7 8668.6 1.7
Ta 73 7930 15 5211.0 0.4 −12289 11 13234.1 0.5 9075.2 0.8 8667.4 0.9
W 74 6959 22 6085 22 −17040 18 13131 16 6930 30 10920 16
Re 75 9000 40 3459 29 −21634 30 13830 40 8920 40 10430 40
Os 76 7545 24 4660 30 −26100 30 13960 30 6910 30 13270 30
Ir 77 9897 23 1820 20 −29780 40 14583 19 8885 30 12632 30
Pt 78 8337 14 3301 22 −34270# 200# 14494 22 6461 22 15481 29
Au 79 10700 60 243 20 ∗ 15129 22 8840 22 14555 26
Hg 80 8680 30 1880 60 ∗ 15340 30 6480# 110# 17650 30
Tl 81 11620# 120# −730 50 ∗ 15190 90 8340 50 15880# 110#
Pb 82 9640# 200# 530# 230# ∗ 16040# 200# 6320# 280# 19430# 200#

180 Yb 70 6060# 500# 10090# 640# 5240# 400# 10420# 570# 7930# 500# 4040# 640#
Lu 71 5690 70 7560# 310# −850 70 13720 70 9170 70 6430# 310#
Hf 72 7387.78 0.15 8013 5 −5430 20 11265.4 2.0 7464.7 0.8 6847.2 1.8
Ta 73 6641.2 2.5 5753.2 2.5 −10959 22 14218.9 2.5 8817.5 2.5 9099.2 2.6
W 74 8412 15 6567 4 −15209 12 11574 16 6943 5 8892 4
Re 75 7320 30 3825 26 −20243 30 15287 26 8730 40 11530 22
Os 76 9410 27 5060 30 −24114 25 12010 30 6770 30 10990 30
Ir 77 7971 24 2246 28 −28580# 120# 16279 27 8836 27 13940 40
Pt 78 10243 14 3648 15 −32497 24 12527 23 6476 23 13160 19
Au 79 8716 27 622 23 ∗ 17112 24 8638 26 16097 29
Hg 80 11390 30 2582 22 ∗ 12790 60 6170 18 14772 20
Tl 81 9170# 120# −230# 120# ∗ 17630# 120# 8240# 140# 17790# 120#
Pb 82 12010# 200# 930 50 ∗ 13530# 120# 6253 26 16490 80

181 Yb 70 4510# 570# ∗ 7410# 400# 11470# 640# 8130# 570# ∗
Lu 71 6130# 310# 7620# 500# 1770# 300# 12390# 420# 9820# 300# 5020# 500#
Hf 72 5694.80 0.07 8020 70 −3860 30 12363 5 7795.2 2.0 7933 10
Ta 73 7576.8 1.3 5942.2 2.1 −8970 26 12741.1 2.1 8866.7 2.1 7547.8 2.9
W 74 6681 6 6607 5 −13879 16 12823 5 7117 16 9837 5
Re 75 8743 25 4156 13 −18640 24 13503 20 8769 20 9642 20
Os 76 7270 40 5000 40 −22890 40 13740 40 6960 40 12510 40
Ir 77 9570 30 2400 30 −26671 27 14260 30 8940 30 11830 40
Pt 78 8010 18 3686 26 −31230 90 14414 18 6741 25 14818 22
Au 79 10346 29 724 23 ∗ 15103 22 8991 23 14027 28
Hg 80 8488 21 2354 26 ∗ 15002 23 6530 60 16983 19
Tl 81 11470# 120# −155 16 ∗ 14831 29 8380 16 15170 60
Pb 82 9280 90 1030# 150# ∗ 15870 100 6470# 150# 18820 90
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178 Tm 69 10880# 410# ∗ −1040# 640# 6230# 400# ∗ −1200# 400#
Yb 70 12347 10 17780# 400# −170# 300# 2746 10 −14190# 500# −5381 10
Lu 71 13098.3 1.9 15550 100 1100 40 164 15 −10160# 300# −5524.7 2.0
Hf 72 14009.4 0.7 13528.1 1.7 2080.4 1.5 −2028 15 −8744.0 1.8 −8792 3
Ta 73 15280 30 11698 15 2643 15 −4850 30 −5407 15 −8880 30
W 74 15920 30 10416 15 3006 15 −6870 22 −4815 15 −12220 30
Re 75 16730 40 8870 40 3660 40 −9400 30 −1219 28 −11780 30
Os 76 17590 30 7480 30 4260 30 −11548 20 −1130 30 −15570 26
Ir 77 18533 28 5770 30 5000 30 −13930 60 2730 30 −14953 25
Pt 78 19213 18 4478 30 5573.4 2.6 −15681 17 2663 19 −18519 17
Au 79 19930# 120# 3040 60 6120 50 −17570# 130# 6430 60 −17620 90
Hg 80 20680 19 1967 19 6577 5 −19885 27 5765 20 −21060 28
Tl 81 21450# 230# 790# 160# 7020 50 ∗ 9510# 110# ∗
Pb 82 ∗ −769 28 7790 14 ∗ 9060 80 ∗

179 Tm 69 10270# 590# ∗ −1220# 780# 7460# 500# ∗ 30# 500#
Yb 70 11570# 300# 18190# 590# −190# 500# 4060# 300# ∗ −4150# 300#
Lu 71 12818 5 16170# 300# 830 50 1302 5 −12240# 400# −4691 5
Hf 72 13724.95 0.19 14060.7 1.8 1803.8 1.5 −1168 16 −8063 10 −8036 15
Ta 73 14785 3 12555.2 0.8 2379.5 0.9 −3780 25 −7312.3 2.1 −8022 15
W 74 15740 30 10992 16 2755 16 −6283 24 −4148 16 −11720 30
Re 75 16460 40 9441 25 3400 40 −8509 27 −3368 29 −11111 29
Os 76 17213 24 7900 30 4190 30 −10756 20 107 24 −14840 27
Ir 77 18173 23 6386 30 4786 30 −13125 20 287 30 −14151 15
Pt 78 19036 18 4892 18 5416 10 −15342 29 3993 19 −18010 60
Au 79 19545 21 3483 26 6052 18 −16650 50 4011 26 −16707 21
Hg 80 20280 80 2130 30 6344 30 −18920# 200# 7787 29 −20240# 120#
Tl 81 21120 50 1330 50 6718 8 ∗ 6740 70 −19940 50
Pb 82 ∗ −210# 210# 7570# 220# ∗ 11030# 200# ∗

180 Yb 70 10850# 400# ∗ −330# 570# 5380# 400# ∗ −3410# 400#
Lu 71 12490 70 17150# 410# 260 120 2250 70 −12370# 510# −4280 70
Hf 72 13486.77 0.17 14668 10 1280.8 1.7 −144 4 −10660# 300# −7493.4 0.4
Ta 73 14572 15 13171 3 2026.2 2.6 −3097 22 −7161 6 −7704 16
W 74 15371 16 11778 4 2508 4 −5286 21 −6462 4 −11130 25
Re 75 16330 40 9910 26 3100 40 −7860 30 −2762 22 −10891 28
Os 76 16955 26 8521 25 3860 30 −9923 23 −2344 26 −14353 23
Ir 77 17868 29 6900 40 4660 40 −12380 30 1320 30 −13785 24
Pt 78 18581 15 5468 20 5240 30 −14191 18 1295 21 −17555 20
Au 79 19410 60 3922 29 5840 18 −16190# 120# 5192 24 −16750 30
Hg 80 20071 19 2825 18 6258 4 −18306 25 4730 17 −20020 50
Tl 81 20790# 160# 1660# 130# 6710 50 ∗ 8260# 120# −19480# 230#
Pb 82 21650 30 200 25 7415 15 ∗ 7690 30 ∗

181 Yb 70 10570# 500# ∗ −470# 640# 6570# 400# ∗ −2230# 410#
Lu 71 11820# 300# 17720# 590# 300# 420# 3700# 300# ∗ −3020# 300#
Hf 72 13082.58 0.17 15570# 300# 1152.4 1.8 842 5 −10300# 400# −6547.0 2.5
Ta 73 14218.0 2.1 13955 5 1522.5 2.2 −1930 13 −9050 70 −6868 4
W 74 15093 16 12360 5 2211 5 −4700 30 −5755 5 −10486 22
Re 75 16068 27 10723 13 2787 13 −7040 29 −4864 13 −10224 24
Os 76 16680 40 8830 40 3720 40 −9180 30 −1200 30 −13650 40
Ir 77 17537 28 7460 40 4370 40 −11600 30 −920 30 −13107 28
Pt 78 18254 17 5932 23 5150 5 −13713 21 2695 25 −16850 26
Au 79 19062 26 4372 23 5751.3 2.9 −15070 22 2817 29 −15698 24
Hg 80 19880 30 2975 18 6284 4 −17520 90 6486 19 −19330# 120#
Tl 81 20640 40 2427 19 6324 9 ∗ 5506 23 −18933 23
Pb 82 21290# 220# 800 90 7210 50 ∗ 9810 90 ∗
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182 Lu 71 5210# 360# 8320# 450# 3570# 220# 13240# 450# 9400# 360# 5370# 540#
Hf 72 6718 6 8610# 300# −1449 23 11340 70 7870 8 6000# 300#
Ta 73 6062.94 0.11 6310.3 2.1 −7382 21 14066.0 2.1 8902.7 2.1 8277 5
W 74 8065 5 7094.9 1.7 −12078 16 11399.5 2.1 6982.9 2.2 7870.8 2.2
Re 75 7010 100 4480 100 −17150 100 14910 100 8720 100 10570 100
Os 76 9130 40 5387 25 −21033 24 11940 30 6840 30 10341 27
Ir 77 7650 30 2790 40 −25700 80 16018 29 8832 28 13180 30
Pt 78 9866 22 3990 30 −29343 21 12519 27 6772 19 12497 24
Au 79 8501 28 1215 25 ∗ 16846 23 8827 22 15423 23
Hg 80 10986 18 2994 22 ∗ 12731 23 6240 19 14334 13
Tl 81 8620 80 −20 80 ∗ 17600 80 8430 80 17250 80
Pb 82 11750 90 1314 17 ∗ 13290# 120# 6340 50 15740 30

183 Lu 71 5720# 360# ∗ 6290# 300# 12030# 500# 9750# 500# ∗
Hf 72 5300 30 8700# 200# 380 60 12160# 300# 8260 80 6770# 400#
Ta 73 6934.18 0.20 6527 6 −5099 25 12826.6 2.1 9356.3 2.1 7040 70
W 74 6190.82 0.09 7222.7 1.7 −10595 16 12785.4 1.7 7433.2 2.1 9067.8 2.2
Re 75 8430 100 4852 8 −15624 13 13154 9 8698 9 8772 8
Os 76 7120 50 5500 110 −19860 50 13560 50 7040 50 11630 50
Ir 77 9220 30 2880 30 −23610 27 14070 40 9030 30 11290 30
Pt 78 7674 22 4010 26 −28200 30 14410 30 7069 27 14233 26
Au 79 9957 23 1307 19 ∗ 14899 18 9113 15 13437 24
Hg 80 8295 13 2788 22 ∗ 14782 22 6661 23 16283 14
Tl 81 11310 80 300 14 ∗ 14785 18 8521 17 14656 23
Pb 82 8810 30 1510 80 ∗ 15943 30 6700# 120# 18320 30

184 Lu 71 4960# 500# ∗ 7820# 400# ∗ 9300# 570# ∗
Hf 72 6290 50 9270# 300# 2750 40 11090# 200# 8100# 300# 4990# 400#
Ta 73 5617 26 6840 40 −3230 40 13928 27 9435 26 7550# 300#
W 74 7411.60 0.26 7700.2 1.7 −8375 18 11436.8 1.7 7598.4 1.7 7351.0 2.2
Re 75 6487 9 5149 4 −13908 23 14732 4 8891 6 9861 5
Os 76 8660 50 5734 8 −17907 10 11900 100 7119 13 9644 5
Ir 77 7480 40 3240 60 −22730 60 15710 40 8810 40 12550 30
Pt 78 9631 24 4420 30 −26287 23 12430 28 7000 30 11870 40
Au 79 8203 25 1835 27 −31370# 130# 16561 27 8920 27 14800 30
Hg 80 10621 13 3451 15 ∗ 12662 23 6386 22 13672 18
Tl 81 8370 50 370 50 ∗ 17400 50 8640 50 16630 50
Pb 82 11550 30 1747 17 ∗ 13020 80 6620 16 15262 21
Bi 83 ∗ −1330# 130# ∗ 18580# 130# 9060# 160# 19490# 130#

185 Hf 72 4930# 200# 9240# 450# 4450# 200# 11880# 360# 8390# 280# ∗
Ta 73 6626 30 7180 40 −1060 30 12600 30 9526 16 6130# 200#
W 74 5753.69 0.30 7837 26 −6710 40 12617.2 1.7 7907.6 1.7 8315 6
Re 75 7667 4 5403.8 0.9 −11955 26 13255.7 0.9 9289.4 0.9 8257.5 1.9
Os 76 6624.53 0.28 5872 4 −16634 16 13712 8 7500 100 11084.6 1.0
Ir 77 8800 40 3368 28 −20580 60 14040 60 9140 40 10760 110
Pt 78 7420 40 4360 50 −25140 40 14220 50 7230 50 13570 50
Au 79 9620 30 1820 30 −29650# 60# 14620 30 9170 30 12830 30
Hg 80 7898 19 3146 27 ∗ 14722 19 6989 26 15640 22
Tl 81 10940 70 700 50 ∗ 14750 50 8680 50 14190 60
Pb 82 8567 22 1950 50 ∗ 15757 19 6670 80 17681 19
Bi 83 11330# 140# −1540# 50# ∗ 16070# 60# 9480# 60# 16790# 90#
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182 Lu 71 11340# 210# ∗ −190# 450# 4550# 200# ∗ −2540# 200#
Hf 72 12413 6 16230# 400# 1215 12 2189 6 −12500# 400# −5688 6
Ta 73 13639.7 1.3 14330 70 1484.8 2.9 −990 100 −8980# 300# −6251 5
W 74 14746 4 13037.1 2.2 1771.8 2.2 −3638 22 −8124.6 2.2 −9807 13
Re 75 15750 100 11090 100 2630 100 −6400 100 −4290 100 −9970 110
Os 76 16393 30 9543 22 3382 27 −8440 27 −3644 22 −13210 30
Ir 77 17220 30 7790 30 4180 30 −10751 29 171 24 −12748 26
Pt 78 17876 19 6388 26 4952 5 −12593 18 90 40 −16369 25
Au 79 18847 29 4901 30 5526 4 −14950 80 3880 30 −15711 25
Hg 80 19474 17 3718 15 5997 5 −16750 17 3510 18 −18846 13
Tl 81 20090# 140# 2330 80 6550 50 ∗ 7230 80 −18280 120
Pb 82 21030 25 1159 20 7066 6 ∗ 6546 21 ∗

183 Lu 71 10930# 420# ∗ −350# 590# 5770# 300# ∗ −1540# 300#
Hf 72 12020 30 17020# 400# 710# 300# 3080 30 ∗ −4920 30
Ta 73 12997.12 0.23 15130# 300# 1343 5 515 8 −10710# 200# −5119.9 1.7
W 74 14256 5 13533.1 2.2 1680.0 2.2 −2700 50 −7597 6 −8990 100
Re 75 15442 15 11947 8 2130 8 −5614 26 −6667 8 −9273 23
Os 76 16250 60 9990 50 3220 50 −7890 50 −2700 50 −12680 50
Ir 77 16870 40 8264 28 3960 40 −10010 27 −2040 110 −12099 30
Pt 78 17540 22 6800 40 4823 9 −11973 18 1548 27 −15543 26
Au 79 18458 23 5293 28 5465.6 3.0 −13600 14 1576 23 −14682 14
Hg 80 19281 17 4003 17 6039 4 −16231 29 5081 18 −18520 80
Tl 81 19929 14 3294 22 5940 17 ∗ 4425 22 −17832 17
Pb 82 20570 90 1490 30 6928 7 ∗ 8718 30 ∗

184 Lu 71 10680# 450# ∗ ∗ 6430# 400# ∗ −1200# 400#
Hf 72 11590 40 ∗ 480# 400# 4210 40 ∗ −4280 40
Ta 73 12551 26 15540# 200# 1420 80 1385 26 −10610# 300# −4546 26
W 74 13602.42 0.27 14227 6 1656.2 2.2 −1451.2 1.0 −9710 30 −7968 8
Re 75 14920 100 12371 5 2285 5 −4616 28 −6219 5 −8640 50
Os 76 15790 22 10586.6 1.1 2963 4 −6924 18 −5178.1 1.1 −12130 25
Ir 77 16700 30 8740 110 3800 40 −9290 40 −1089 29 −11910 30
Pt 78 17306 24 7301 28 4602 9 −10983 21 −960 50 −15217 21
Au 79 18160 30 5840 30 5234 5 −13430 50 2590 30 −14590 24
Hg 80 18916 14 4758 19 5662 4 −15304 17 2134 19 −17833 14
Tl 81 19680 90 3160 50 6290 50 −17930# 140# 6010 50 −17390 60
Pb 82 20362 20 2047 17 6774 4 ∗ 5466 16 ∗
Bi 83 ∗ 180# 150# 8020 50 ∗ 10350# 130# ∗

185 Hf 72 11220# 200# ∗ 60# 450# 5030# 200# ∗ −3590# 200#
Ta 73 12243 14 16450# 300# 920# 300# 2426 14 −12270# 400# −3760 14
W 74 13165.3 0.4 14680 30 1597.3 2.2 −580.3 1.0 −9180 40 −7234 4
Re 75 14154 8 13104.0 1.9 2194.6 1.9 −3487 28 −8270 26 −7637.3 0.5
Os 76 15290 50 11020.3 1.0 3020 5 −6130 40 −4391.0 1.0 −11270 28
Ir 77 16280 40 9102 29 3750 30 −8470 40 −3398 28 −11070 30
Pt 78 17050 40 7600 60 4440 50 −10510 40 280 40 −14440 50
Au 79 17823 28 6250 40 5180 5 −12110 60 450 40 −13589 28
Hg 80 18519 18 4981 22 5774 5 −14635 22 3867 24 −17360 50
Tl 81 19310 50 4150 50 5690 50 −17540# 80# 3270 60 −16780 60
Pb 82 20120 30 2319 18 6695 5 ∗ 7519 19 −20660# 130#
Bi 83 ∗ 200# 50# 8160# 50# ∗ 7380# 70# ∗
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186 Hf 72 6140# 360# ∗ 6570# 300# 10690# 500# 7960# 420# ∗
Ta 73 5280 60 7540# 210# 560 60 13600 70 9540 70 6560# 300#
W 74 7191.2 1.6 8402 14 −4645 22 11043 26 7650.6 2.3 6420 30
Re 75 6179.36 0.18 5829.5 0.9 −10215 21 14487.9 0.9 9300.9 0.9 9012.3 1.9
Os 76 8261.4 1.0 6466.3 0.9 −14460 11 11938 4 7676 8 9013.9 1.2
Ir 77 6910 30 3653 17 −18980 190 15794 17 9350 50 12284 18
Pt 78 9250 50 4820 40 −23183 25 12460 40 7200 30 11440 50
Au 79 7920 30 2320 50 −28550 80 16328 28 8922 26 14130 30
Hg 80 10435 19 3961 28 ∗ 12490 25 6512 15 12880 19
Tl 81 8510 190 1300 190 ∗ 16870 180 8470 180 15640 180
Pb 82 11211 20 2210 60 ∗ 12910 50 6770 15 14765 14
Bi 83 9030# 90# −1080 80 ∗ 18590 80 9260 80 19060 80

187 Hf 72 4630# 500# ∗ 8230# 400# ∗ 8290# 570# ∗
Ta 73 6230# 210# 7620# 360# 2950# 200# 12300# 280# 9600# 200# 5290# 450#
W 74 5466.54 0.11 8590 60 −3192 28 12202 14 7801 26 7240 40
Re 75 7356.8 1.0 5995.1 1.3 −8211 25 12884.8 1.2 9355.6 1.2 7272 26
Os 76 6290.0 0.6 6577.0 1.0 −13100 14 13314.8 1.0 7873 4 10135.5 1.2
Ir 77 8614 18 4005 6 −17272 10 13804 6 9404 6 10157 7
Pt 78 6920 40 4830 30 −21733 29 14330 40 7760 40 13190 28
Au 79 9360 30 2430 30 −26632 29 14390 50 9190 30 12250 40
Hg 80 7650 18 3692 25 ∗ 14460 30 7065 26 14861 23
Tl 81 10320 180 1193 14 ∗ 14443 18 8770 13 13522 24
Pb 82 8370 14 2080 180 ∗ 15490 50 6770 50 17016 13
Bi 83 11280 80 −1019 19 ∗ 15879 22 9536 21 16160 50

188 Hf 72 5970# 640# ∗ 10260# 500# ∗ ∗ ∗
Ta 73 5120# 280# 8120# 450# 4520# 200# 13330# 360# 9410# 280# ∗
W 74 6834 3 9190# 200# −844 6 10650 60 7593 15 5340# 200#
Re 75 5871.75 0.12 6400.4 1.3 −6715 20 14204.2 1.3 9237.6 1.2 8026 14
Os 76 7989.56 0.15 7209.68 0.15 −10935 12 11504.6 1.0 7549.8 1.0 7899.7 1.2
Ir 77 6684 9 4399 7 −15980 30 15382 7 9345 7 11140 7
Pt 78 9181 28 5396 8 −20008 12 12061 17 7377 28 10633 5
Au 79 7370 30 2880 30 −25100 50 16274 30 9250 50 13680 30
Hg 80 10155 18 4486 28 −29663 23 12224 24 6529 28 12130 40
Tl 81 7970 30 1520 40 ∗ 16900 30 8690 40 15170 40
Pb 82 10907 13 2661 13 ∗ 13090 180 6800 50 14007 19
Bi 83 8900 50 −490 50 ∗ 18190 50 9200 50 18200 70
Po 84 ∗ 1454 25 ∗ 13340 80 6540# 50# 16649 25

189 Ta 73 6090# 360# 8240# 590# 6620# 300# 11870# 500# 9470# 420# ∗
W 74 4880 200 8950# 280# 1010 200 12000# 280# 7990 210 6600# 360#
Re 75 7033 8 6600 9 −4396 22 12638 8 9396 8 6280 60
Os 76 5920.3 0.5 7258.2 0.5 −9350 30 12941.1 0.5 7808.9 1.1 9170.6 1.4
Ir 77 8196 14 4606 13 −13851 17 13476 13 9410 13 9124 13
Pt 78 6732 12 5444 13 −18610 40 13943 13 7554 20 12163 11
Au 79 9352 29 3048 21 −23520 60 13840 30 9147 30 11237 26
Hg 80 7500 40 4620 40 −28220 40 14090 40 6950 40 13880 40
Tl 81 10330 30 1689 16 ∗ 14226 18 8801 16 12759 24
Pb 82 8130 40 2820 50 ∗ 15280 40 7180 190 16310 40
Bi 83 10930 70 −470 50 ∗ 15630 50 9480 60 15780 190
Po 84 8948 29 1500 50 ∗ 15669 27 6620 80 18912 25
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A Elt. Z S(2n) S(2p) Q(α ) Q(2β−) Q(εp) Q(β−n)

186 Hf 72 11070# 300# ∗ ∗ 6080# 300# ∗ −3110# 300#
Ta 73 11910 70 16770# 410# 850# 210# 3320 60 ∗ −3290 60
W 74 12944.9 1.6 15590 40 1124 7 489.9 1.4 −11440# 200# −6758.7 1.5
Re 75 13846 4 13667 26 2078.1 1.9 −2757 17 −7823 14 −7192.2 0.5
Os 76 14886.0 1.0 11870.1 1.2 2823.1 1.2 −5135 22 −6898.8 1.2 −10735 28
Ir 77 15700 30 9524 17 3850 100 −7458 27 −2640 17 −10560 40
Pt 78 16675 28 8186 22 4320 18 −9325 24 −2344 22 −14070 30
Au 79 17540 30 6680 30 4912 14 −11520 190 1330 30 −13610 26
Hg 80 18333 15 5785 21 5205 11 −13858 16 850 40 −16850 60
Tl 81 19450 190 4450 190 5690 190 −17020 200 4390 190 −16720 190
Pb 82 19779 18 2910 15 6470 6 ∗ 4206 19 −20540# 50#
Bi 83 20360# 150# 860 90 7757 12 ∗ 9300 90 ∗

187 Hf 72 10770# 450# ∗ ∗ 6920# 400# ∗ −2450# 410#
Ta 73 11510# 200# ∗ 330# 360# 4450# 200# ∗ −2330# 200#
W 74 12657.7 1.6 16120# 200# 960 30 1313.4 1.3 −10760# 300# −6045.9 1.5
Re 75 13536.2 1.0 14397 14 1655.5 2.1 −1500 6 −9900 60 −6287.6 0.6
Os 76 14551.5 1.1 12406.4 1.2 2723.9 1.2 −4505 28 −5997.6 1.3 −10117 17
Ir 77 15523 29 10472 6 3670 10 −6711 26 −5075 6 −9923 23
Pt 78 16170 50 8482 28 4520 60 −8600 30 −1002 28 −13070 30
Au 79 17280 40 7250 40 4770 30 −10562 26 −1120 30 −12537 28
Hg 80 18085 21 6010 40 5230 14 −13138 16 2458 26 −16000 180
Tl 81 18830 50 5154 27 5318 8 −16070 17 1982 22 −15834 14
Pb 82 19581 18 3382 18 6395 6 ∗ 6270 14 −19880 80
Bi 83 20300# 60# 1200 60 7789 14 ∗ 6530 190 ∗

188 Hf 72 10590# 590# ∗ ∗ 7790# 500# ∗ −2180# 540#
Ta 73 11350# 210# ∗ 170# 450# 5200# 200# ∗ −1980# 200#
W 74 12300 3 16810# 300# 410 40 2469 3 −12970# 400# −5523 3
Re 75 13228.6 1.0 14990 60 1400 26 −688 7 −9540# 200# −5869.28 0.12
Os 76 14279.6 0.6 13204.8 1.3 2146.0 1.2 −3313 5 −8520.6 1.3 −9492 6
Ir 77 15298 18 10976 7 3474 8 −6027 22 −4401 7 −9686 29
Pt 78 16101 22 9401 5 4008 5 −7621 13 −3894 5 −12889 26
Au 79 16729 29 7706 26 4890 30 −9950 40 126 21 −12254 25
Hg 80 17805 16 6915 25 4705 17 −12386 16 −780 30 −15830 14
Tl 81 18300 190 5210 40 5550 40 −15140 60 3370 40 −15440 30
Pb 82 19277 15 3854 15 6109 3 −17277 22 3013 17 −19513 19
Bi 83 20180 90 1590 190 7255 7 ∗ 7950 50 ∗
Po 84 ∗ 435 22 8082 13 ∗ 7153 21 ∗

189 Ta 73 11210# 360# ∗ ∗ 6150# 300# ∗ −1230# 300#
W 74 11720 200 17070# 450# 460# 280# 3510 200 −11890# 540# −4530 200
Re 75 12905 8 15790# 200# 993 16 475 15 −11450# 200# −4913 8
Os 76 13909.8 0.5 13658.6 1.4 1979.4 1.3 −2502 11 −7607 3 −8729 7
Ir 77 14880 14 11815 13 2944 13 −4871 24 −6726 13 −8701 14
Pt 78 15910 30 9843 11 3901 11 −6850 40 −2636 11 −12254 23
Au 79 16720 30 8444 21 4330 30 −8980 23 −2543 21 −11451 23
Hg 80 17660 40 7500 40 4630 50 −11750 50 900 30 −15360 50
Tl 81 18301 14 6175 27 4840 28 −14540 60 410 23 −14858 15
Pb 82 19040 40 4340 40 5870 40 −16460 40 5030 40 −18740 60
Bi 83 19830 60 2200 50 7269.8 2.8 ∗ 5000 60 −17590 60
Po 84 ∗ 1013 24 7701 15 ∗ 9111 24 ∗
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A Elt. Z S(n) S(p) Q(4β−) Q(d,α ) Q(p,α ) Q(n,α )

190 Ta 73 4900# 500# ∗ 8090# 400# 12930# 640# 9190# 570# ∗
W 74 6890 260 9760# 340# 3030 160 10230# 260# 7330# 260# 4330# 430#
Re 75 5660 150 7380 250 −2680 150 13810 150 9200 150 6850# 250#
Os 76 7792.26 0.19 8017 8 −7336 16 11020.6 0.6 7373.4 0.5 6844.8 1.4
Ir 77 6369 13 5054.8 1.2 −12420 50 15096.0 1.3 9331.0 1.3 10110.9 1.3
Pt 78 8912 10 6159 13 −16906 13 11715 8 7256 8 9541 6
Au 79 7371 26 3687 18 −21980 190 15652 16 8700 30 12481 17
Hg 80 9810 40 5077 26 −26807 21 11641 26 6499 30 10990 30
Tl 81 7800 50 1990 60 ∗ 16580 50 8650 50 14320 60
Pb 82 10610 40 3104 16 ∗ 12640 30 6891 15 13347 18
Bi 83 8910 190 310 190 ∗ 17620 180 8940 180 17190 180
Po 84 11219 26 1790 60 ∗ 13350 50 6674 20 16063 16

191 W 74 4890# 260# 9740# 450# 4590# 200# 11430# 360# 7570# 280# 5410# 540#
Re 75 6850 150 7340 170 −540 40 11840 200 9183 11 5110# 200#
Os 76 5758.72 0.11 8120 150 −5801 23 12295 8 7486.5 0.6 7920 3
Ir 77 8026.5 0.4 5289.1 1.1 −10425 8 12989.8 1.1 9294.1 1.2 7956.1 1.2
Pt 78 6446 6 6236 4 −15450 40 13466 13 7494 8 11085 4
Au 79 9000 40 3770 40 −20570 40 13380 40 8880 40 10170 40
Hg 80 7294 28 5001 28 −25539 25 13700 30 6570 30 12876 23
Tl 81 10020 50 2200 18 ∗ 14060 30 8785 14 11666 22
Pb 82 7900 40 3200 60 ∗ 15070 40 6960 50 15600 40
Bi 83 10410 180 112 14 ∗ 15350 40 9439 13 14750 30
Po 84 8562 17 1440 180 ∗ 15720 60 7020 50 18408 15

192 W 74 6610# 630# ∗ 6640# 600# 9720# 720# 7040# 670# ∗
Re 75 5430# 200# 7890# 280# 1070# 200# 13300# 260# 8630# 280# 5770# 360#
Os 76 7558.1 2.1 8821 10 −3869 16 10400 150 6961 8 5240 200
Ir 77 6198.11 0.11 5728.4 1.1 −8960 30 14583.9 1.1 9016.2 1.1 8791 8
Pt 78 8666 3 6875.4 1.9 −13737 13 11169.1 1.9 7024 13 8338.9 2.1
Au 79 7040 40 4368 16 −19230 40 15258 17 8571 19 11323 20
Hg 80 9490 27 5490 40 −23940 20 11581 22 6435 25 10118 19
Tl 81 7660 30 2570 40 ∗ 16210 40 8620 50 13360 40
Pb 82 10380 40 3564 15 ∗ 12490 50 6910 17 12720 40
Bi 83 8380 30 590 50 ∗ 17580 40 9200 50 16700 30
Po 84 11089 16 2120 14 ∗ 13540 180 6850 60 15450 40

193 Re 75 6670# 280# 7940# 630# 3090# 200# 11520# 280# 8860# 260# 4010# 450#
Os 76 5583.41 0.20 8970# 200# −2342 16 11667 10 7040 150 6550 160
Ir 77 7771.92 0.20 5942.3 2.3 −7210 110 12570.7 1.1 9036.6 1.1 6680 150
Pt 78 6255.5 1.9 6932.8 0.4 −12280 50 12940.2 0.4 7138.2 0.5 9875.7 1.2
Au 79 8689 19 4390 11 −17521 14 13014 12 8793 12 9003 11
Hg 80 7111 22 5563 22 −22690 40 13470 40 6695 22 11919 16
Tl 81 9520 120 2600 110 −27170 120 13980 110 8920 110 11210 110
Pb 82 7710 50 3610 60 ∗ 14800 50 7000 70 14820 50
Bi 83 10400 30 606 16 ∗ 15080 40 9408 15 14110 50
Po 84 8360 40 2100 50 ∗ 15590 40 7410 190 17700 40
At 85 ∗ −640 60 ∗ 15620 60 9280 60 16400 190

194 Re 75 5320# 360# ∗ 4710# 300# 12810# 670# 8420# 360# ∗
Os 76 7111 3 9420# 200# −240 13 9990# 200# 6780 10 4330# 200#
Ir 77 6066.79 0.11 6425.6 2.3 −5700 140 14062.0 2.3 8728.5 1.1 7466 10
Pt 78 8357.4 1.7 7518.3 1.7 −10556 17 10780.9 1.7 6807.3 1.7 7277.0 1.6
Au 79 6939 15 5074 10 −16270 50 14742 10 8300 11 10091 10
Hg 80 9213 20 6088 16 −21188 18 11294 20 6480 40 9151 13
Tl 81 7580 170 3070 140 −25640 230 15900 140 8630 140 12630 140
Pb 82 10080 50 4180 110 ∗ 12380 40 6937 19 12032 29
Bi 83 8190 50 1080 70 ∗ 17280 50 9120 60 15940 50
Po 84 10720 40 2421 16 ∗ 13250 40 7099 15 14890 40
At 85 9110 190 120 190 ∗ 17590 190 8730 190 17700 190
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A Elt. Z S(2n) S(2p) Q(α ) Q(2β−) Q(εp) Q(β−n)

190 Ta 73 10990# 450# ∗ ∗ 6900# 430# ∗ −1260# 450#
W 74 11770 160 18000# 530# −290# 340# 4410 160 ∗ −4390 170
Re 75 12690 150 16330# 250# 620 160 1180 150 −11030# 330# −4650 150
Os 76 13712.5 0.5 14617 3 1378.3 1.4 −1383 6 −10520 200 −8325 13
Ir 77 14566 7 12313.0 1.3 2754.1 1.5 −3870 16 −6062 8 −8339 11
Pt 78 15643 7 10765 6 3251 6 −5953 17 −5627 6 −11813 21
Au 79 16723 26 9131 17 3867 23 −8550 50 −1717 20 −11320 40
Hg 80 17311 20 8125 17 4069 27 −10954 20 −2176 19 −14840 19
Tl 81 18130 60 6610 50 4960 50 −13430 190 1960 50 −14530 60
Pb 82 18744 16 4793 17 5697 5 −15854 18 1920 40 −18430 60
Bi 83 19840 190 3130 190 6862 5 ∗ 6410 180 −17560 190
Po 84 20167 24 1326 17 7693 7 ∗ 6030 40 ∗

191 W 74 11780# 280# ∗ −550# 450# 5280# 200# ∗ −3620# 250#
Re 75 12513 13 17100# 300# −10# 200# 2358 10 −12980# 400# −3714 10
Os 76 13550.99 0.22 15490 200 1086.1 1.4 −696 4 −9390 160 −7713.9 1.2
Ir 77 14396 13 13306 8 2084.4 1.2 −2900 40 −8430 150 −7454 6
Pt 78 15357 12 11291 4 3095 4 −5105 23 −4281 4 −10888 16
Au 79 16370 40 9930 40 3480 40 −7530 40 −4350 40 −10510 40
Hg 80 17100 40 8688 25 3700 40 −10350 50 −559 23 −14330 50
Tl 81 17821 13 7277 21 4299 26 −13041 11 −689 18 −13935 14
Pb 82 18510 50 5190 50 5450 40 −15190 40 3840 40 −17410 190
Bi 83 19320 50 3216 13 6778 3 ∗ 3800 50 −16748 15
Po 84 19781 25 1750 40 7501 11 ∗ 8074 16 ∗

192 W 74 11500# 620# ∗ −1200# 780# 6230# 600# ∗ −3370# 600#
Re 75 12280# 250# 17620# 450# −320# 280# 3130# 200# ∗ −3390# 200#
Os 76 13316.8 2.1 16160 160 362 4 412.4 2.9 −12060# 200# −7245.4 2.3
Ir 77 14224.6 0.4 13840 150 1758.0 1.2 −2057 16 −7774 10 −7207 4
Pt 78 15112 5 12164.5 2.1 2418.6 2.2 −4281 16 −7188.1 2.1 −10550 40
Au 79 16038 22 10603 16 3127 17 −6900 40 −3359 16 −10255 28
Hg 80 16784 22 9266 17 3387 16 −9455 20 −3602 16 −13802 17
Tl 81 17680 60 7570 40 4000 40 −12330 50 650 50 −13700 50
Pb 82 18282 17 5763 20 5221 5 −14485 17 748 26 −17387 15
Bi 83 18790 190 3790 60 6376 5 ∗ 5450 30 −16560 30
Po 84 19651 18 2232 17 7319 5 ∗ 4890 40 ∗

193 Re 75 12100# 200# ∗ −900# 360# 4230# 200# ∗ −2490# 200#
Os 76 13141.5 2.1 16860# 200# −340 200 1084.4 2.3 −11030# 600# −6630.7 2.3
Ir 77 13970.03 0.23 14763 10 1019 8 −1139 11 −10120# 200# −6312.3 1.9
Pt 78 14922 4 12661.2 1.1 2083.5 1.2 −3426 15 −5885.5 2.3 −9772 16
Au 79 15730 40 11266 11 2634 17 −6080 110 −5850 11 −9454 19
Hg 80 16601 27 9931 16 3007 19 −8860 50 −2047 16 −13250 40
Tl 81 17180 110 8090 120 3840 110 −11450 110 −1830 110 −12830 110
Pb 82 18090 60 6180 50 5010 60 −13830 60 2530 50 −16720 60
Bi 83 18775 12 4170 12 6304 5 −15730 60 2710 30 −15873 15
Po 84 19450 40 2690 50 7093 4 ∗ 6910 40 ∗
At 85 ∗ 1480 50 7490 6 ∗ 6110 60 ∗

194 Re 75 11990# 360# ∗ −1320# 500# 4980# 300# ∗ −2230# 300#
Os 76 12695 3 17360# 600# −560 160 2330.4 2.6 ∗ −5970.2 2.0
Ir 77 13838.71 0.23 15400# 200# 610 150 −267 10 −9520# 200# −6123.6 0.3
Pt 78 14612.9 2.5 13460.6 2.6 1518.3 1.6 −2570 13 −8659.5 2.6 −9440 11
Au 79 15628 19 12007 10 2064 10 −5440 140 −5017 10 −9282 18
Hg 80 16324 20 10478 13 2706 14 −7985 21 −5005 13 −12950 110
Tl 81 17100 140 8630 140 3630 140 −10840 140 −720 140 −12700 140
Pb 82 17794 21 6774 23 4738 17 −13203 21 −446 23 −16406 20
Bi 83 18590 60 4700 60 5918 5 −14800 190 4040 120 −15700 60
Po 84 19076 17 3027 18 6987 3 ∗ 3900 50 −18930 60
At 85 ∗ 2220 190 7291 20 ∗ 7400 190 ∗
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A Elt. Z S(n) S(p) Q(4β−) Q(d,α ) Q(p,α ) Q(n,α )

195 Os 76 5330 500 9430# 580# 1310 500 11320# 540# 6880# 540# 5610# 780#
Ir 77 7231.86 0.06 6546.1 2.0 −3535 14 12413.6 2.3 9054.7 2.3 5670# 200#
Pt 78 6105.04 0.12 7556.5 1.7 −9083 23 12447.8 1.7 6900.4 1.7 8730.1 2.6
Au 79 8379 10 5095.9 1.0 −14546 6 12617.8 2.0 8586.9 2.7 7909.6 2.0
Hg 80 6878 26 6027 25 −19930 50 13105 25 6641 28 10939 23
Tl 81 9400 140 3251 19 −24679 17 13607 21 8720 21 10268 21
Pb 82 7578 29 4180 140 −28780 60 14320 110 7020 40 13944 28
Bi 83 10100 50 1105 18 ∗ 14880 50 9396 14 13490 30
Po 84 8140 40 2370 60 ∗ 15510 40 7340 50 17130 40
At 85 10360 190 −240 15 ∗ 15590 40 9459 15 15720 30
Rn 86 ∗ 1040 190 ∗ 15920 70 ∗ 18780 50

196 Os 76 6660 500 ∗ 3550 40 9980# 300# 6890# 200# ∗
Ir 77 5820 40 7040 500 −1940 40 13710 40 8820 40 6510# 200#
Pt 78 7921.92 0.13 8246.6 1.7 −7287 14 10592.6 1.7 6750.4 1.7 6391.6 2.6
Au 79 6641 3 5632.1 3.0 −13131 25 14333.9 3.0 8201 3 9040 3
Hg 80 8898 23 6546 3 −18352 13 11146 11 6432 11 8297 3
Tl 81 7413 18 3786 26 −23570 60 15407 17 8418 20 11544 16
Pb 82 9718 27 4495 20 −27331 21 12180 140 6820 110 11337 21
Bi 83 8057 25 1580 30 ∗ 16910 30 9050 60 14960 110
Po 84 10470 40 2740 14 ∗ 13230 50 7262 16 14370 50
At 85 8520 60 140 70 ∗ 17790 60 9300 70 17600 60
Rn 86 11170 50 1842 18 ∗ 13870 190 6980 60 15980 40

197 Ir 77 6900 40 7280 40 73 26 12130 500 9029 20 4930# 300#
Pt 78 5846.29 0.27 8270 40 −5674 6 11978.2 1.7 6970.9 1.7 7656.7 2.6
Au 79 8072.4 2.9 5782.6 0.6 −11453 8 12366.6 0.7 8486.1 0.7 7034.6 1.7
Hg 80 6785.6 1.5 6690 3 −17180 50 12740 3 6585 11 9869 3
Tl 81 8916 20 3803 17 −22000 50 13370 28 8716 21 9567 19
Pb 82 7459 15 4541 13 −26220 60 14117 15 6940 140 13091 14
Bi 83 9750 26 1616 17 ∗ 14737 25 9384 19 12790 140
Po 84 7950 50 2640 60 ∗ 15380 50 7500 70 16500 50
At 85 10490 80 160 50 ∗ 15440 60 9520 50 15290 70
Rn 86 8570 60 1890 90 ∗ 15660 60 7530 200 18130 60

198 Ir 77 5630# 200# ∗ 1670# 210# 13170# 200# 8730# 540# ∗
Pt 78 7557 3 8929 20 −3857 15 10240 40 6646 3 5430 500
Au 79 6512.33 0.09 6448.7 0.6 −10213 28 13776.1 0.7 8078.8 0.7 7754.1 1.7
Hg 80 8485 3 7102.3 0.5 −15481 17 10896.4 3.0 6479.6 1.3 7488.8 0.8
Tl 81 7220 80 4240 80 −20820 90 15040 80 8370 80 10720 80
Pb 82 9373 16 4998 22 −24819 20 12157 19 6969 20 10596 27
Bi 83 7753 29 1910 28 ∗ 16700 30 9210 40 14430 30
Po 84 10190 50 3075 19 ∗ 13250 30 7414 18 13887 29
At 85 8400 70 600 70 ∗ 17510 50 9270 60 17000 50
Rn 86 10780 60 2180 50 ∗ 13400 60 7109 16 15490 40

199 Ir 77 6650# 200# ∗ 3660 50 ∗ 8740 60 ∗
Pt 78 5556.0 0.5 8860# 200# −2164 27 11586 20 6910 40 6530 40
Au 79 7584.25 0.15 6476 3 −8297 12 12038.2 0.6 8416.5 0.7 5990 40
Hg 80 6663.9 0.3 7253.9 0.6 −14332 23 12304.8 0.6 6457.0 3.0 8746.8 0.9
Tl 81 8640 80 4394 28 −19240 60 13192 28 8631 28 8727 28
Pb 82 7250 30 5020 80 −23710 70 13820 30 7133 29 12245 27
Bi 83 9500 30 2037 19 −27560 40 14661 13 9426 18 12345 17
Po 84 7813 29 3130 40 ∗ 15183 25 7660 30 15792 27
At 85 10220 70 630 50 ∗ 15250 70 9520 50 14840 60
Rn 86 8360 60 2130 80 ∗ 15540 80 7270 90 17600 60
Fr 87 ∗ −700 40 ∗ 16000 70 9650 40 16330 70
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A Elt. Z S(2n) S(2p) Q(α ) Q(2β−) Q(εp) Q(β−n)

195 Os 76 12440 500 ∗ −1000# 540# 3110 500 ∗ −5230 500
Ir 77 13298.65 0.13 15970# 200# 234 10 880.2 2.0 −11430# 300# −4998.0 1.7
Pt 78 14462.5 1.7 13982.2 2.6 1172.0 1.6 −1797 23 −7653.1 2.6 −8606 10
Au 79 15318 11 12614.2 2.0 1711.5 2.0 −4415 14 −7329.7 2.0 −8448 13
Hg 80 16092 28 11101 23 2273 24 −7290 30 −3526 23 −12240 140
Tl 81 16980 110 9339 17 3230 40 −10131 15 −3182 17 −12019 22
Pb 82 17660 50 7241 28 4450 30 −12640 50 1190 27 −15800 50
Bi 83 18293 11 5280 110 5832 5 −14547 11 1510 140 −15090 14
Po 84 18860 50 3460 60 6746 3 −16140 60 5840 40 −17960 190
At 85 19470 60 2181 13 7339 5 ∗ 5220 50 ∗
Rn 86 ∗ 1150 60 7690 50 ∗ 8780 50 ∗

196 Os 76 11990 40 ∗ −1060# 600# 4370 40 ∗ −4660 40
Ir 77 13050 40 16460# 300# −160# 200# 1700 40 ∗ −4710 40
Pt 78 14026.96 0.18 14792.7 2.6 808.1 2.6 −821 3 −10250 500 −8148.7 1.0
Au 79 15021 11 13189 3 1268 3 −3643 12 −6739 3 −8211 23
Hg 80 15776 13 11642 3 2041 4 −6466 15 −6319 3 −11743 14
Tl 81 16810 140 9813 16 2855 20 −9488 27 −2216 12 −11854 26
Pb 82 17296 22 7746 19 4226 21 −11886 19 −1650 27 −15408 15
Bi 83 18160 50 5760 140 5440 40 −14090 60 2857 28 −15010 50
Po 84 18612 18 3845 22 6657 3 −15445 20 2951 27 −18070 16
At 85 18880 200 2510 80 7200 50 ∗ 6810 60 −17060 80
Rn 86 ∗ 1603 20 7617 9 ∗ 5760 40 ∗

197 Ir 77 12721 20 ∗ −390# 200# 2873 20 ∗ −3692 20
Pt 78 13768.21 0.30 15310 500 545.3 2.6 119 3 −9430 40 −7353.7 3.0
Au 79 14713.7 1.2 14029.2 1.7 967.8 1.7 −2800 16 −8990 40 −7385.7 2.9
Hg 80 15684 23 12322 3 1511 4 −5792 6 −5183 3 −11116 13
Tl 81 16329 21 10349 16 2628 19 −8654 18 −4490 17 −11052 22
Pb 82 17177 24 8327 24 3877 16 −11390 50 −211 6 −14811 25
Bi 83 17807 10 6111 16 5210 110 −13340 50 520 15 −14284 15
Po 84 18430 60 4220 50 6412 4 −14830 80 4710 50 −17510 80
At 85 19010 50 2900 50 7100 50 ∗ 4380 60 −16390 50
Rn 86 19730 80 2030 70 7410 50 ∗ 7660 60 ∗

198 Ir 77 12530# 200# ∗ −690# 360# 3760# 200# ∗ −3470# 200#
Pt 78 13403 3 16200 40 100 4 1047 3 ∗ −6838 3
Au 79 14584.7 2.9 14720 40 522.3 1.7 −2090 80 −8603 20 −7112 3
Hg 80 15270.4 2.9 12884.9 0.8 1383.8 0.8 −4904 15 −7821.0 0.8 −10685 16
Tl 81 16140 80 10930 80 2340 80 −8120 80 −3640 80 −10820 80
Pb 82 16832 20 8801 15 3718 19 −10577 23 −2798 15 −14434 17
Bi 83 17500 40 6450 30 5030 140 −12700 60 1680 30 −14080 60
Po 84 18142 22 4691 22 6309.3 2.1 −14243 22 1986 18 −17200 50
At 85 18890 80 3240 50 6893.0 2.2 ∗ 5730 50 −16220 80
Rn 86 19344 20 2334 18 7349 4 ∗ 4840 50 ∗

199 Ir 77 12280 50 ∗ ∗ 4690 40 ∗ −2560 40
Pt 78 13113 3 ∗ −130 500 2155 3 ∗ −5882 3
Au 79 14096.58 0.17 15405 20 169.9 1.7 −1036 28 −10560# 200# −6211.9 0.5
Hg 80 15149 3 13702.6 0.8 824.9 0.9 −4319 26 −6928 3 −10120 80
Tl 81 15860 30 11496 28 2086 28 −7260 30 −5766 28 −10080 30
Pb 82 16622 27 9265 27 3350 40 −10010 40 −1563 26 −13930 40
Bi 83 17253 15 7035 20 4932 7 −11980 50 −590 80 −13396 21
Po 84 18000 50 5044 24 6074.0 2.0 −13700 70 3546 28 −16610 50
At 85 18620 70 3710 50 6780 50 −15580 70 3260 60 −15660 50
Rn 86 19140 90 2740 80 7130 50 ∗ 6670 70 ∗
Fr 87 ∗ 1470 70 7810 40 ∗ 6140 60 ∗
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A Elt. Z S(n) S(p) Q(4β−) Q(d,α ) Q(p,α ) Q(n,α )

200 Pt 78 7282 20 9490 50 −360 23 9930# 200# 6529 28 ∗
Au 79 6250 50 7170 50 −6900 60 13350 50 8020 50 6650 50
Hg 80 8028.40 0.12 7698.1 0.6 −12550 14 10788.8 0.6 6501.0 0.6 6564.7 0.8
Tl 81 7060 29 4790 6 −18060 25 14617 6 8357 7 9739 6
Pb 82 9087 29 5470 30 −22237 17 11960 80 6962 20 9944 11
Bi 83 7643 27 2430 40 −26490 80 16391 28 9243 25 13617 29
Po 84 9811 28 3445 19 ∗ 13130 30 7597 17 13441 15
At 85 8240 60 1060 30 ∗ 17200 30 9230 60 16346 26
Rn 86 10560 60 2480 50 ∗ 13380 50 7200 50 15000 50
Fr 87 8710 90 −350 100 ∗ 18060 80 9510 100 18110 90

201 Pt 78 5210 50 ∗ 1520 50 11370 60 6940# 200# ∗
Au 79 7200 50 7087 20 −4985 15 11702 4 8371 4 5070# 200#
Hg 80 6230.4 0.5 7680 50 −11138 6 12142.6 0.8 6782.9 0.8 7891 3
Tl 81 8205 16 4967 15 −16393 17 13076 15 8636 15 8046 15
Pb 82 7086 25 5499 23 −21190 70 13510 40 7100 80 11343 22
Bi 83 9117 28 2462 19 −25010 70 14520 30 9498 21 11720 80
Po 84 7642 16 3444 25 ∗ 14984 13 7709 29 15172 16
At 85 9873 26 1124 17 ∗ 15136 25 9548 19 14226 29
Rn 86 8140 70 2370 70 ∗ 15460 90 7460 90 17050 70
Fr 87 10600 110 −310 70 ∗ 15830 100 9690 70 15910 90

202 Pt 78 6930# 300# ∗ 3340# 300# ∗ 6670# 300# ∗
Au 79 6070 170 7950 170 −3670 170 12910 170 7860 170 5650 170
Hg 80 7753.92 0.21 8234 3 −9422 15 10630 50 6613.2 0.8 5693 3
Tl 81 6873 21 5609 15 −15390 30 14232 15 8428 15 8758 15
Pb 82 8747 24 6041 17 −19659 19 11825 10 6990 29 9260 8
Bi 83 7388 25 2760 30 −23870 50 16221 23 9360 30 12970 30
Po 84 9471 16 3797 21 −27140 60 13157 28 7738 19 12950 30
At 85 7873 29 1355 29 ∗ 17070 30 9490 40 15850 30
Rn 86 10270 70 2774 19 ∗ 13420 30 7410 50 14586 29
Fr 87 8530 90 80 90 ∗ 17860 50 9520 80 17610 70
Ra 88 ∗ 1670 90 ∗ 13800 100 7320 80 16380 90

203 Au 79 6820 170 7830# 300# −1604 22 11310 50 8323 20 ∗
Hg 80 5994.6 1.6 8160 170 −7962 26 11843 4 6860 50 6980 20
Tl 81 7849 15 5704.3 1.2 −13598 12 12612.9 1.2 8607.0 1.3 7150 50
Pb 82 6924 10 6092 16 −18626 24 13106 16 7126 9 10364 7
Bi 83 8878 30 2895 23 −22401 27 14430 30 9567 24 11155 22
Po 84 7454 30 3860 30 −25940 80 14820 30 7930 40 14583 28
At 85 9640 30 1528 19 ∗ 15072 13 9655 19 13853 27
Rn 86 7957 29 2860 40 ∗ 15340 25 7690 30 16441 28
Fr 87 10350 50 153 24 ∗ 15640 70 9731 21 15495 29
Ra 88 8650 100 1790 90 ∗ 15750 110 7380 110 18290 80

204 Au 79 5680# 200# ∗ −80# 200# 12560# 360# 7860# 210# ∗
Hg 80 7492.4 1.7 8836 3 −6357 11 10420 170 6575 3 4700 50
Tl 81 6656.10 0.29 6365.8 1.3 −12471 24 13710.7 1.2 8181.3 1.2 7702 3
Pb 82 8394 6 6637.5 0.3 −17126 14 11584 15 6936 15 8199.9 1.2
Bi 83 7200 30 3170 27 −21280 40 15977 27 9450 30 12161 30
Po 84 9098 28 4083 24 −24388 19 13110 23 7946 19 12571 25
At 85 7783 27 1860 40 ∗ 16760 28 9514 25 15187 28
Rn 86 9895 28 3110 19 ∗ 13320 30 7669 17 14187 16
Fr 87 8324 29 520 30 ∗ 17590 30 9540 70 17044 26
Ra 88 10650 80 2096 22 ∗ 13620 50 7320 70 15770 70
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A Elt. Z S(2n) S(2p) Q(α ) Q(2β−) Q(εp) Q(β−n)

200 Pt 78 12838 20 ∗ −750 40 2901 20 ∗ −5579 20
Au 79 13830 50 16030# 200# −260 60 −220 50 −10160 60 −5790 50
Hg 80 14692.3 0.4 14174 3 718.4 0.9 −3261 11 −9401 3 −9516 28
Tl 81 15700 80 12044 6 1667 6 −6678 25 −5242 6 −9891 27
Pb 82 16336 18 9867 11 3158 11 −9289 18 −3985 11 −13516 16
Bi 83 17140 40 7450 80 4702 27 −11380 30 400 40 −13230 30
Po 84 17624 23 5482 20 5981.3 2.0 −12948 20 980 30 −16210 50
At 85 18460 50 4200 40 6596.4 1.4 −15110 80 4522 27 −15540 70
Rn 86 18918 19 3111 22 7043.5 2.6 ∗ 3920 27 −18840 40
Fr 87 ∗ 1780 90 7620 50 ∗ 7650 90 ∗

201 Pt 78 12490 50 ∗ ∗ 3920 50 ∗ −4540 70
Au 79 13449 3 16580 40 −558 20 781 15 ∗ −4968 3
Hg 80 14258.8 0.5 14849 3 334.3 1.0 −2405 22 −8349 20 −8686 6
Tl 81 15270 30 12665 15 1534 15 −5766 21 −7200 50 −9010 19
Pb 82 16170 30 10289 22 2858 23 −8733 23 −3043 22 −12960 30
Bi 83 16760 19 7930 30 4500 6 −10626 17 −1657 16 −12533 21
Po 84 17453 24 5875 27 5798.9 1.7 −12450 70 2429 12 −15609 25
At 85 18110 50 4569 14 6473.2 1.6 −14390 70 2292 25 −14855 16
Rn 86 18700 90 3440 70 6860 50 ∗ 5590 70 −18270 110
Fr 87 19310 80 2160 90 7520 50 ∗ 5300 80 ∗

202 Pt 78 12140# 300# ∗ ∗ 4750# 300# ∗ −4270# 300#
Au 79 13270 170 ∗ −1000# 260# 1580 170 ∗ −4810 170
Hg 80 13984.4 0.5 15321 20 137 3 −1412 8 −10890 50 −8235 15
Tl 81 15078 16 13290 50 1174 15 −5250 25 −6871 15 −8797 27
Pb 82 15833 14 11007 8 2596 8 −8009 17 −5559 8 −12589 17
Bi 83 16510 30 8263 21 4340 80 −10140 30 −840 25 −12279 21
Po 84 17112 20 6259 18 5701.0 1.7 −11649 23 45 27 −15206 17
At 85 17750 40 4800 40 6353.7 1.4 −13730 60 3540 30 −14590 80
Rn 86 18412 22 3898 23 6773.5 1.9 −15490 60 2961 18 −17940 70
Fr 87 19120 90 2450 60 7389 5 ∗ 6640 50 ∗
Ra 88 ∗ 1360 60 8020 60 ∗ 6000 90 ∗

203 Au 79 12885 4 ∗ −1170 40 2618 3 ∗ −3869 3
Hg 80 13748.5 1.6 16110 50 −302 4 −483 7 −9960# 300# −7357 15
Tl 81 14722 15 13938 3 908.9 1.4 −4221 22 −8650 170 −7899 8
Pb 82 15671 23 11701 7 2336 7 −7480 27 −4730 7 −12125 21
Bi 83 16267 26 8936 26 4090 40 −9376 25 −2846 26 −11687 26
Po 84 16925 27 6630 30 5496 5 −11150 40 1338 27 −14790 40
At 85 17517 14 5325 19 6210.1 0.8 −13025 20 1280 24 −13960 21
Rn 86 18230 70 4213 24 6629.8 2.3 −14800 80 4475 28 −17370 50
Fr 87 18880 70 2927 18 7260 50 ∗ 4160 30 −16420 60
Ra 88 ∗ 1870 110 7730 50 ∗ 7620 80 ∗

204 Au 79 12490# 260# ∗ ∗ 3600# 200# ∗ −3550# 200#
Hg 80 13487.0 0.6 16670# 300# −512 20 419.5 1.3 ∗ −7000.4 1.3
Tl 81 14505 15 14520 170 500 50 −3679 26 −8492 3 −7631 6
Pb 82 15319 8 12341.8 1.1 1969.5 1.2 −6776 11 −7129.6 1.3 −11641 22
Bi 83 16080 30 9262 30 3956 27 −8790 40 −2195 26 −11430 40
Po 84 16552 18 6978 14 5484.8 1.4 −10349 18 −836 13 −14241 16
At 85 17430 40 5720 30 6069.8 1.5 −12480 30 2380 30 −13790 30
Rn 86 17852 23 4638 21 6545.5 1.9 −14038 21 2034 30 −16917 21
Fr 87 18680 60 3380 40 7171.3 2.5 ∗ 5483 27 −16100 80
Ra 88 19300 60 2249 23 7636 8 ∗ 4926 28 ∗
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A Elt. Z S(n) S(p) Q(4β−) Q(d,α ) Q(p,α ) Q(n,α )

205 Au 79 6070# 360# ∗ 2310# 300# ∗ 8710# 420# ∗
Hg 80 5669 4 8830# 200# −4779 20 11567 5 6980 170 5960# 300#
Tl 81 7545.9 0.5 6419.3 1.3 −10849 15 12159.3 1.3 8389.3 1.2 6230 170
Pb 82 6731.67 0.11 6713.09 0.21 −16060 50 12701.9 0.4 7077 15 9222.2 1.1
Bi 83 8466 27 3241 7 −19752 11 14436 10 9736 11 10568 16
Po 84 7247 23 4130 30 −23350 90 14742 29 8088 28 14071 22
At 85 9168 28 1927 19 ∗ 15050 30 9817 21 13408 25
Rn 86 7800 50 3130 60 ∗ 15160 50 7740 60 15860 50
Fr 87 9989 26 615 17 ∗ 15561 25 9829 19 14928 29
Ra 88 8290 90 2060 90 ∗ 15690 90 7560 100 17760 90

206 Hg 80 6729 21 9480# 300# −2764 22 10520# 200# 7062 21 ∗
Tl 81 6503.8 0.4 7255 4 −9834 21 13148.0 1.4 7880.1 1.4 6537 3
Pb 82 8086.67 0.06 7253.8 0.5 −14670 15 11271.34 0.21 6839.8 0.4 7130.1 1.3
Bi 83 7038 10 3547 8 −18785 29 15793 8 9623 10 11380 8
Po 84 8744 22 4409 11 −21747 20 13196 27 8222 23 12251 10
At 85 7519 25 2200 29 −25930 70 16625 23 9750 30 14767 30
Rn 86 9470 50 3433 21 ∗ 13471 28 7912 19 13838 30
Fr 87 8004 29 820 60 ∗ 17450 30 9780 40 16570 30
Ra 88 10350 90 2414 20 ∗ 13670 30 7568 24 15372 30
Ac 89 ∗ −380 110 ∗ 18170 70 9740 110 18300 70

207 Hg 80 3340 150 ∗ 930 150 13240# 330# 9400# 250# ∗
Tl 81 6852 5 7377 21 −7791 22 11965 7 8521 6 5360# 200#
Pb 82 6737.78 0.09 7487.8 0.6 −13821 26 12079.5 0.5 6758.12 0.23 7884.7 1.3
Bi 83 8098 8 3558.0 2.1 −17210 50 14426.5 2.1 9919.4 2.1 9937.9 2.1
Po 84 7035 11 4407 10 −20680 60 14627 10 8386 27 13610 7
At 85 8894 30 2350 23 −24370 60 14977 29 9955 24 13070 30
Rn 86 7587 30 3500 30 ∗ 15050 30 8110 40 15349 28
Fr 87 9670 60 1020 50 ∗ 15580 70 10010 50 14680 60
Ra 88 8100 60 2510 60 ∗ 15560 60 7790 60 17170 60
Ac 89 10450 90 −280 60 ∗ 16000 100 9940 50 16170 60

208 Hg 80 4950# 330# ∗ 4370# 300# ∗ 10520# 420# ∗
Tl 81 3787 6 7820 150 −4258 26 14907 20 10402 4 7650# 300#
Pb 82 7367.87 0.05 8004 5 −12100 11 11215.4 0.6 6936.2 0.5 6185 4
Bi 83 6886.9 2.7 3707.1 2.0 −16200 50 15626.2 2.0 9764.1 2.0 10597.0 2.0
Po 84 8395 7 4704.1 2.5 −19183 15 13269 8 8456 7 11947.0 1.3
At 85 7320 30 2634 27 −23250 60 16401 27 9880 30 14217 27
Rn 86 9088 28 3694 24 ∗ 13482 23 8188 19 13507 23
Fr 87 7890 70 1320 50 ∗ 17160 50 9910 70 15950 50
Ra 88 9900 60 2730 50 ∗ 13670 30 7888 17 15070 50
Ac 89 8440 80 70 80 ∗ 17910 60 9790 100 17720 60

209 Hg 80 3320# 360# ∗ 8020# 200# ∗ ∗ ∗
Tl 81 4960 8 7830# 300# −758 11 13290 150 12172 22 ∗
Pb 82 3937.3 1.3 8153.9 2.2 −8686 20 14130 6 9502.7 1.4 8977 20
Bi 83 7459.8 1.9 3799.0 0.8 −14489 15 14904.2 0.8 10391.0 0.8 9641.0 0.8
Po 84 6967.7 1.9 4784.9 2.4 −18220 50 14399.3 2.5 8526 8 13065.9 1.4
At 85 8460 27 2699 7 −21720 50 14977 10 10166 11 12795 11
Rn 86 7352 23 3730 30 −25430 100 15025 29 8355 29 14900 22
Fr 87 9180 50 1410 18 ∗ 15573 30 10210 21 14297 25
Ra 88 7930 50 2770 70 ∗ 15410 70 7960 60 16620 50
Ac 89 9990 80 160 50 ∗ 16020 70 10140 50 15730 60
Th 90 ∗ 1550 110 ∗ 16080 110 7850 120 18580 100
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A Elt. Z S(2n) S(2p) Q(α ) Q(2β−) Q(εp) Q(β−n)

205 Au 79 11750# 300# ∗ ∗ 5070# 300# ∗ −2130# 300#
Hg 80 13161 4 ∗ −970 50 1483 4 ∗ −6013 4
Tl 81 14202.0 0.5 15255 3 156 3 −2759 7 −10360# 200# −6782.2 0.5
Pb 82 15126 6 13078.9 1.3 1468.3 1.2 −6261 20 −6368.8 1.3 −11174 26
Bi 83 15664 23 9878 7 3695 17 −8090 17 −4005 7 −10799 13
Po 84 16340 30 7300 21 5324 10 −9800 50 312 20 −13700 30
At 85 16951 19 6010 26 6019.5 1.7 −11662 17 407 30 −13059 21
Rn 86 17700 60 4980 60 6390 50 −13550 100 3330 50 −16390 60
Fr 87 18314 18 3724 14 7054.9 2.7 ∗ 3277 25 −15435 17
Ra 88 18940 120 2580 90 7490 50 ∗ 6530 90 ∗

206 Hg 80 12398 20 ∗ −770# 300# 2840 20 ∗ −5196 20
Tl 81 14049.8 0.6 16080# 200# −280 170 −2225 8 −10790# 300# −6554.3 0.6
Pb 82 14818.34 0.12 13673.1 1.3 1135.5 1.1 −5604 8 −8787 4 −10795 7
Bi 83 15503 27 10260 8 3530 17 −7608 22 −3496 8 −10590 21
Po 84 15991 14 7650 8 5326.9 1.3 −9066 17 −1701 8 −13282 17
At 85 16690 30 6330 30 5888.4 1.9 −11180 30 1353 22 −12780 50
Rn 86 17274 21 5360 18 6383.8 1.6 −12681 23 1105 25 −15877 17
Fr 87 17990 40 3950 40 6923 4 −14750 80 4440 30 −15150 90
Ra 88 18632 24 3029 23 7415 4 ∗ 3990 50 ∗
Ac 89 ∗ 1680 70 7940 50 ∗ 7530 70 ∗

207 Hg 80 10070 150 ∗ ∗ 6230 150 ∗ −2040 150
Tl 81 13356 5 16860# 300# −315 6 −979 6 ∗ −5320 5
Pb 82 14824.45 0.11 14742 4 392.3 1.3 −5306 7 −8795 20 −10495 8
Bi 83 15135 7 10811.8 2.1 3281.8 2.1 −6812 22 −5090.3 2.1 −9944 9
Po 84 15779 21 7954 7 5215.8 2.5 −8515 27 −649 7 −12798 22
At 85 16414 26 6759 23 5872 3 −10400 60 −504 23 −12198 26
Rn 86 17060 60 5700 30 6251.1 1.6 −12170 60 2262 27 −15460 40
Fr 87 17670 50 4450 50 6900 50 −13970 70 2290 50 −14480 50
Ra 88 18440 100 3330 70 7270 50 ∗ 5360 60 −18040 90
Ac 89 ∗ 2140 50 7840 50 ∗ 5080 60 ∗

208 Hg 80 8290# 300# ∗ ∗ 8650# 300# ∗ −130# 300#
Tl 81 10639.0 1.8 ∗ 1580# 200# 2120.5 2.6 ∗ −2368.9 1.7
Pb 82 14105.65 0.11 15381 20 516.9 1.3 −4278.9 1.3 −12820 150 −9765.3 2.1
Bi 83 14985 8 11194.9 2.0 3051.0 2.0 −6379 26 −5125 6 −9795 7
Po 84 15430 8 8262.0 1.3 5215.3 1.3 −7822 11 −2306.6 1.3 −12298 22
At 85 16210 30 7041 27 5751.0 2.2 −9830 50 274 26 −11930 40
Rn 86 16675 18 6044 14 6260.7 1.7 −11362 19 209 13 −14880 50
Fr 87 17570 50 4820 50 6790 40 −13430 70 3290 50 −14270 70
Ra 88 17994 24 3749 21 7273 5 ∗ 3060 30 −17490 50
Ac 89 18890 90 2580 60 7730 50 ∗ 6310 80 ∗

209 Hg 80 8270# 250# ∗ ∗ 9270# 200# ∗ 330# 200#
Tl 81 8747 9 ∗ 2690# 300# 4620 8 ∗ 39 8
Pb 82 11305.2 1.3 15970 150 2248 4 −1248.5 1.9 −11810# 300# −6815.7 2.2
Bi 83 14346.7 2.0 11803 5 3137.2 0.8 −5379 7 −8798.0 1.9 −8860.3 1.5
Po 84 15363 7 8492.0 1.4 4979.2 1.4 −7437 20 −1906.5 1.4 −11946 26
At 85 15780 23 7403 8 5757.1 2.0 −9110 16 −1299 8 −11303 13
Rn 86 16440 30 6361 21 6155.5 2.0 −10780 50 1252 20 −14330 50
Fr 87 17070 50 5105 26 6777 4 −12610 50 1433 30 −13554 21
Ra 88 17830 70 4090 60 7144 4 −14650 110 4210 50 −16980 80
Ac 89 18430 70 2890 70 7730 50 ∗ 4220 70 ∗
Th 90 ∗ 1610 110 8240 50 ∗ 7500 100 ∗
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A Elt. Z S(n) S(p) Q(4β−) Q(d,α ) Q(p,α ) Q(n,α )

210 Hg 80 4840# 360# ∗ 10840# 300# ∗ ∗ ∗
Tl 81 3680 14 8190# 200# 2726 14 14560# 300# 11840 150 ∗
Pb 82 5185.2 1.3 8379 8 −5130 9 12732.0 1.9 11169 5 7140 150
Bi 83 4604.63 0.08 4466.3 1.1 −11446 22 17667.5 0.8 12524.2 0.8 11888 5
Po 84 7658.4 1.4 4983.6 0.8 −16414 15 13627.8 2.0 8965.4 2.1 12145.24 0.12
At 85 7164 11 2895 8 −20760 60 16208 8 10038 10 13729 8
Rn 86 8741 22 4007 11 −23641 26 13604 27 8509 23 13194 11
Fr 87 7648 26 1707 30 ∗ 17013 25 10150 30 15540 30
Ra 88 9470 50 3059 21 ∗ 13840 50 8170 50 14740 30
Ac 89 8130 80 350 80 ∗ 17790 60 10120 80 17280 80
Th 90 10530 100 2090 60 ∗ 13990 60 7780 60 16150 60

211 Tl 81 4900# 200# 8250# 360# 5570# 200# 12980# 280# 11880# 360# ∗
Pb 82 3834.5 2.8 8534 12 −1736 7 13857 8 11122.1 2.8 8250# 300#
Bi 83 5138 5 4419 6 −7701 22 16467 6 14754 5 10537 6
Po 84 4550.8 0.5 4929.7 0.9 −13269 26 16536.8 0.9 11301.6 2.1 14962.4 0.5
At 85 7747 8 2983.0 2.5 −18850 70 15429.6 2.8 10686.4 2.8 12869 3
Rn 86 7229 11 4073 10 −22660 70 14835 10 8600 27 14360 7
Fr 87 8880 30 1849 23 ∗ 15482 29 10354 24 13980 30
Ra 88 7700 30 3110 30 ∗ 15320 30 8370 50 16131 29
Ac 89 9660 90 550 70 ∗ 16060 90 10360 70 15520 80
Th 90 8210 80 2170 90 ∗ 15770 90 8010 90 17840 80

212 Tl 81 3650# 360# ∗ 6970# 300# 14170# 420# 11560# 360# ∗
Pb 82 5127.3 2.5 8760# 200# 1112 4 12410 12 10955 8 6450# 200#
Bi 83 4330 6 4914.8 2.8 −4580 26 17321.8 1.9 14361.2 2.2 11167 8
Po 84 6008.2 0.5 5800 5 −10178 11 15133.2 0.8 12753.1 0.8 12891.4 1.3
At 85 5045 7 3478 7 −15900 70 18043 7 12609 7 15284 7
Rn 86 7975 7 4301 4 −20751 19 14023 8 9084 8 13353 3
Fr 87 7450 30 2071 27 −25150 80 16771 27 10260 30 14988 27
Ra 88 9099 29 3323 24 ∗ 13866 25 8442 18 14384 23
Ac 89 8000 100 850 70 ∗ 17530 70 10290 80 16690 70
Th 90 9890 80 2400 70 ∗ 14010 60 8110 50 15880 50
Pa 91 ∗ −420 110 ∗ 18280 80 9980 120 18420 90

213 Pb 82 3708 8 8820# 300# 2514 10 13600# 200# 10926 14 7580# 300#
Bi 83 5185 5 4972 5 −1681 9 15972 5 14362 5 9662 13
Po 84 4355.3 2.9 5825 3 −7011 21 15916 6 13002.4 2.8 13721.3 2.8
At 85 6030 8 3499 5 −12730 50 16564 5 14238 5 13859 5
Rn 86 5110 6 4366 9 −17820 70 16660 6 11138 10 15901 6
Fr 87 8084 27 2179 8 −23210 70 15917 10 10912 11 14068 11
Ra 88 7522 23 3390 30 ∗ 15226 29 8570 30 15602 22
Ac 89 9190 90 940 50 ∗ 16030 60 10560 50 15150 60
Th 90 8040 70 2450 100 ∗ 15620 100 8190 90 17300 70
Pa 91 10020 100 −280 70 ∗ 16470 100 10480 80 16520 90

214 Pb 82 5068 8 ∗ 4138 9 12180# 300# 10760# 200# ∗
Bi 83 4041 12 5305 14 −242 14 17058 11 14155 11 10520# 200#
Po 84 5887.8 2.8 6528 5 −4570 9 14358.2 1.9 12253 6 11667.9 2.8
At 85 4872 6 4015 5 −9809 23 17701 4 13917 4 14125 7
Rn 86 6693 11 5029 10 −15032 19 15012 12 12191 9 13759 9
Fr 87 5480 12 2549 10 −20440 80 18412 9 12661 11 16335 9
Ra 88 8328 22 3639 12 ∗ 14349 27 9122 23 14502 11
Ac 89 7800 60 1220 30 ∗ 17331 25 10460 30 16230 30
Th 90 9480 70 2730 50 ∗ 14140 70 8370 70 15520 30
Pa 91 8250 100 −80 100 ∗ 18110 80 10440 110 17930 100
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A Elt. Z S(2n) S(2p) Q(α ) Q(2β−) Q(εp) Q(β−n)

210 Hg 80 8160# 420# ∗ ∗ 9610# 300# ∗ 450# 300#
Tl 81 8639 12 ∗ ∗ 5545 12 ∗ 297 12
Pb 82 9122.5 0.9 16210# 300# 3792 20 1224.8 0.9 −13670# 200# −4541.1 0.5
Bi 83 12064.4 1.9 12620.2 1.9 5036.4 0.8 −2820 8 −8443 8 −6497.2 1.6
Po 84 14626.2 1.3 8782.56 0.13 5407.45 0.07 −6355 9 −5627.6 1.3 −11145 7
At 85 15623 27 7680 8 5631.2 1.0 −8626 24 −1002 8 −11115 21
Rn 86 16093 14 6706 9 6158.9 2.2 −10059 17 −521 9 −13900 17
Fr 87 16820 50 5430 30 6650 30 −12140 60 2244 23 −13270 60
Ra 88 17395 22 4469 19 7152 4 −13582 29 2101 25 −16450 50
Ac 89 18110 80 3120 70 7610 50 ∗ 5270 60 −15780 120
Th 90 ∗ 2249 29 8053 17 ∗ 4900 60 ∗

211 Tl 81 8580# 200# ∗ ∗ 5780# 200# ∗ 580# 200#
Pb 82 9019.6 3.0 16720# 200# 3300 150 1941.1 2.8 −12670# 300# −3771.0 2.8
Bi 83 9743 5 12798 9 6750.3 0.5 −211 6 −9901 13 −3977 5
Po 84 12209.2 1.5 9396.0 1.4 7594.5 0.5 −3677 7 −4993.2 1.0 −8532 8
At 85 14910 8 7966.6 2.4 5982.4 1.3 −7489 21 −4144.3 2.4 −10121 9
Rn 86 15970 21 6968 7 5965.4 1.4 −9592 27 −91 7 −13481 23
Fr 87 16531 26 5856 22 6660 5 −11360 70 525 22 −12690 26
Ra 88 17160 60 4810 30 7043 4 −13070 80 3145 28 −16020 60
Ac 89 17780 90 3600 70 7620 50 ∗ 3260 70 −14910 80
Th 90 18740 120 2530 90 7940 50 ∗ 6160 80 ∗

212 Tl 81 8550# 300# ∗ ∗ 6470# 300# ∗ 770# 300#
Pb 82 8961.7 2.3 17010# 300# 3130# 300# 2822.0 2.2 ∗ −3760 6
Bi 83 9468.2 1.9 13449 12 6207.26 0.03 504 7 −9330# 200# −3756.1 1.8
Po 84 10558.98 0.17 10219.1 0.9 8954.12 0.11 −1709.8 2.9 −7166.9 2.7 −6793.6 2.5
At 85 12792 11 8407 7 7824 7 −5084 27 −4052 9 −7937 10
Rn 86 15204 9 7284.5 2.9 6385.0 2.6 −8468 12 −3516.1 3.0 −12573 21
Fr 87 16330 30 6144 27 6528.9 1.8 −10820 70 821 26 −12450 40
Ra 88 16795 19 5171 14 7031.6 1.7 −12282 22 1275 13 −15470 70
Ac 89 17650 90 3950 70 7520 50 −14340 100 4150 70 −14700 100
Th 90 18090 30 2948 24 7952 10 ∗ 3970 30 ∗
Pa 91 ∗ 1750 90 8430 50 ∗ 7120 100 ∗

213 Pb 82 8835 8 ∗ 2740# 200# 3469 8 ∗ −3138 8
Bi 83 9515 7 13730# 200# 5982 6 1349 7 −10870# 300# −2933 5
Po 84 10363.5 2.9 10740 4 8536.1 2.6 −955 6 −6395 4 −6104 8
At 85 11075 5 9299 7 9254 5 −3030 9 −5751 5 −5991 6
Rn 86 13085 9 7844 6 8243 5 −6056 21 −2618 6 −10232 26
Fr 87 15535 22 6481 8 6904.9 1.8 −9700 50 −2218 10 −11430 14
Ra 88 16620 30 5465 21 6861 4 −11760 70 1728 21 −14990 70
Ac 89 17190 90 4270 60 7500 50 −13510 90 2400 60 −14010 60
Th 90 17930 100 3300 80 7840 50 ∗ 5020 70 −17570 100
Pa 91 ∗ 2120 100 8390 50 ∗ 5100 100 ∗

214 Pb 82 8776.5 2.0 ∗ 2510# 300# 4288.7 2.6 ∗ −3022 5
Bi 83 9226 11 14130# 300# 5621 3 2180 12 ∗ −2618 12
Po 84 10243.1 0.9 11500.5 2.3 7833.46 0.06 −150 9 −8575 8 −5962 5
At 85 10901 8 9840 4 8987 4 −2421 10 −5438 6 −5753 7
Rn 86 11803 10 8528 9 9208 9 −4420 13 −4955 10 −8841 12
Fr 87 13563 27 6915 11 8589 4 −7387 24 −1668 10 −9387 22
Ra 88 15851 14 5818 10 7273 3 −10611 19 −1490 11 −14130 50
Ac 89 16990 70 4610 30 7350 3 −13060 80 2690 24 −13760 70
Th 90 17522 25 3675 20 7826 7 ∗ 3065 26 −17020 70
Pa 91 18270 110 2370 100 8270 50 ∗ 6040 90 ∗
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A Elt. Z S(n) S(p) Q(4β−) Q(d,α ) Q(p,α ) Q(n,α )

215 Pb 82 3410# 410# ∗ 5650# 410# ∗ 10990# 510# ∗
Bi 83 5223 19 5459 15 1330 17 15544 17 14060 15 8950# 300#
Po 84 4141.7 2.7 6629 11 −3074 8 15401 5 12441.1 2.7 12653.5 2.4
At 85 5947 8 4074 7 −7267 22 16109 7 13978 7 12509 7
Rn 86 4920 12 5078 9 −12095 28 16122 9 12317 10 14847 8
Fr 87 6795 11 2651 11 −17550 90 16727 9 13842 8 14586 10
Ra 88 5638 12 3797 11 ∗ 16794 11 10935 27 16840 8
Ac 89 8490 30 1378 23 ∗ 16365 30 11067 24 15200 30
Th 90 7860 30 2790 40 ∗ 15480 60 8510 70 16765 29
Pa 91 9690 120 130 90 ∗ 16460 110 10640 90 16240 110

216 Bi 83 3846 19 5890# 410# 2895 18 16766 11 13922 14 ∗
Po 84 5747.2 2.3 7154 15 −1507 9 13695 11 11879 5 10615 8
At 85 4559 8 4491 4 −5865 27 17438 4 13775 5 13134 6
Rn 86 6647 10 5778 10 −10049 15 14346 8 11699 9 12555 8
Fr 87 5411 16 3141 16 −14820 70 18009 17 13541 15 15205 15
Ra 88 7314 11 4316 11 ∗ 14960 12 11705 12 14636 10
Ac 89 5960 30 1700 28 ∗ 18733 28 12630 30 17319 28
Th 90 8694 30 2996 25 ∗ 14586 26 9010 50 15593 24
Pa 91 8140 110 420 70 ∗ 17800 70 10550 100 17290 90

217 Bi 83 5120# 200# ∗ 4510# 200# 15060# 460# 13870# 200# ∗
Po 84 3954 7 7262 13 13 11 14963 16 11965 13 11728 7
At 85 5933 6 4677 5 −4311 14 15647 5 13730 5 11242 12
Rn 86 4668 8 5888 5 −8557 21 15625 8 11902 6 13775 4
Fr 87 6736 15 3230 10 −12750 50 16194 10 13498 11 13341 8
Ra 88 5475 12 4381 16 −16810 90 16280 11 11710 12 15854 12
Ac 89 7487 29 1873 15 ∗ 16884 15 13470 16 15311 15
Th 90 6160 24 3200 30 ∗ 16915 30 10650 30 17762 23
Pa 91 8800 90 520 50 ∗ 16850 60 11220 50 16290 60
U 92 ∗ 2390 110 ∗ 15540 120 8080 120 17630 90

218 Bi 83 3560# 410# ∗ 6280# 360# ∗ 13720# 550# ∗
Po 84 5614 7 7750# 200# 1707 11 13195 11 11574 15 9530# 410#
At 85 4368 13 5091 13 −2750 50 17026 12 13503 12 12097 19
Rn 86 6512 4 6467 5 −7157 13 13671 4 11337 7 11404 3
Fr 87 5327 8 3888 6 −11610 25 17514 9 13092 9 13961 8
Ra 88 7308 14 4953 13 −15270 30 14383 18 11197 13 13466 13
Ac 89 5930 50 2330 50 ∗ 18260 50 13170 50 16170 50
Th 90 7913 24 3621 18 ∗ 14963 30 11227 25 15487 15
Pa 91 6470 60 840 30 ∗ 19075 28 12610 40 18300 30
U 92 8850 90 2430 60 ∗ 14830 80 8920 90 16640 40

219 Po 84 3630# 360# 7820# 510# 3410# 360# 14690# 410# 11790# 360# ∗
At 85 5773 12 5250 4 −1170 50 15207 7 13477 4 10170 12
Rn 86 4458 3 6557 12 −5640 50 15146 5 11438 4 12693.3 2.3
Fr 87 6512 8 3888 7 −9900 50 15671 8 13227 10 12007 8
Ra 88 5328 14 4954 9 −13820 60 15790 10 11279 16 14785 11
Ac 89 7350 70 2370 50 ∗ 16390 50 13140 50 14240 50
Th 90 5970 50 3660 70 ∗ 16480 50 11210 60 16830 50
Pa 91 8220 60 1140 60 ∗ 17020 60 13080 60 16040 60
U 92 6780 60 2750 60 ∗ 16850 80 10280 90 18550 60

220 Po 84 5410# 510# ∗ 5190# 360# 12840# 510# 11510# 410# ∗
At 85 4120 50 5740# 360# 600 50 16700 50 13320 50 11180# 200#
Rn 86 6288.6 2.3 7073 4 −4056 22 13226 12 11082 5 10359 7
Fr 87 5207 8 4637 4 −8890 60 16976 4 12688 6 12734 6
Ra 88 7193 12 5634 12 −12760# 200# 13925 10 10822 11 12261 10
Ac 89 5890 50 2932 17 ∗ 17811 19 12728 17 15083 16
Th 90 7870 60 4190 60 ∗ 14540 60 10826 26 14428 24
Pa 91 6220 80 1380 80 ∗ 18710 60 13020 60 17320 60
U 92 8250# 210# 2780# 210# ∗ 15070# 200# 10830# 210# 16460# 200#
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A Elt. Z S(2n) S(2p) Q(α ) Q(2β−) Q(εp) Q(β−n)

215 Pb 82 8480# 410# ∗ ∗ 5020# 410# ∗ −2390# 410#
Bi 83 9263 16 ∗ 5300# 200# 2904 16 ∗ −1953 15
Po 84 10030 4 11934 8 7526.3 0.8 628 8 −7648.0 2.5 −5232 5
At 85 10818 8 10602 8 8178 4 −1573 10 −7344 13 −5007 11
Rn 86 11613 9 9093 8 8839 8 −3702 11 −3988 8 −8282 12
Fr 87 12275 10 7680 8 9540 7 −5693 22 −3591 8 −7854 12
Ra 88 13967 22 6346 9 8864 3 −8393 28 −436 12 −11967 24
Ac 89 16290 60 5017 23 7744 4 −11860 90 −319 23 −12772 27
Th 90 17330 80 4010 30 7665 6 ∗ 3537 28 −16630 80
Pa 91 17930 110 2860 100 8240 50 ∗ 4150 90 ∗

216 Bi 83 9068 16 ∗ 5100# 300# 3617 12 ∗ −1657 11
Po 84 9888.9 2.3 12612.8 2.0 6906.3 0.5 1528 8 −9980# 410# −5032 7
At 85 10506 5 11120 12 7950 3 −722 15 −6680 15 −4645 8
Rn 86 11567 12 9852 7 8200 7 −3035 11 −6493 8 −8134 10
Fr 87 12205 17 8219 15 9175 12 −5140 30 −3055 16 −7626 16
Ra 88 12952 13 6967 13 9526 8 −7013 16 −2829 12 −10792 23
Ac 89 14450 30 5497 28 9235 6 −9680 70 516 27 −10880 40
Th 90 16550 21 4374 16 8071 6 ∗ 482 15 −15640 90
Pa 91 17830 100 3210 70 8097 15 ∗ 4500 70 ∗

217 Bi 83 8970# 200# ∗ ∗ 4430# 200# ∗ −1030# 200#
Po 84 9702 7 13160# 410# 6660 4 2242 8 ∗ −4428 7
At 85 10492 8 11831 16 7201.3 1.2 81 8 −8767 12 −3931 9
Rn 86 11315 9 10379 5 7887.1 2.9 −2229 9 −5414 5 −7392 15
Fr 87 12146 9 9008 9 8469 4 −4392 14 −5232 7 −7048 11
Ra 88 12789 11 7522 11 9161 6 −6329 22 −1657 11 −10307 28
Ac 89 13448 25 6189 14 9832 10 −8360 50 −1561 19 −9669 18
Th 90 14850 30 4896 22 9433 4 −10480 90 1636 23 −13660 70
Pa 91 16950 100 3520 60 8489 4 ∗ 1660 60 ∗
U 92 ∗ 2810 90 8160 50 ∗ 5110 90 ∗

218 Bi 83 8680# 360# ∗ ∗ 5240# 360# ∗ −640# 360#
Po 84 9568.1 2.0 ∗ 6114.68 0.09 3141 3 ∗ −4109 5
At 85 10301 12 12353 16 6874 3 1040 12 −8010# 200# −3631 12
Rn 86 11181 7 11144.2 2.9 7262.5 1.9 −1434 11 −7972 7 −7168 7
Fr 87 12062 15 9776 6 8014.0 2.0 −3780 50 −4625 7 −6900 10
Ra 88 12783 14 8182 13 8546 6 −5723 17 −4296 12 −10127 17
Ac 89 13420 60 6710 50 9380 50 −7820 60 −760 50 −9440 50
Th 90 14072 18 5495 16 9849 9 −9550 30 −802 15 −12770 50
Pa 91 15270 70 4030 40 9815 10 ∗ 2673 28 −12100 90
U 92 ∗ 2960 30 8786 25 ∗ 2420 40 ∗

219 Po 84 9240# 360# ∗ 5900# 200# 3970# 360# ∗ −3370# 360#
At 85 10141 6 13000# 200# 6324 15 1779 8 −10230# 360# −2892 4
Rn 86 10970 5 11648 7 6946.1 0.3 −563 9 −6816.5 2.5 −6300 5
Fr 87 11839 10 10355 8 7448.5 1.8 −2950 50 −6769 14 −6104 13
Ra 88 12636 12 8842 9 8138 3 −5080 50 −3112 8 −9520 50
Ac 89 13280 50 7320 50 8830 50 −6950 70 −2780 50 −8880 50
Th 90 13890 50 5990 50 9510 50 −8740 80 530 50 −12270 60
Pa 91 14690 80 4760 60 10080 50 ∗ 390 70 −11470 60
U 92 15630 100 3580 60 9860 50 ∗ 3550 60 ∗

220 Po 84 9040# 360# ∗ ∗ 4850# 360# ∗ −3000# 360#
At 85 9890 50 13560# 360# 6050 50 2870 50 ∗ −2550 50
Rn 86 10746.7 2.9 12322.8 2.0 6404.67 0.10 341 9 −9480# 360# −6076 7
Fr 87 11719 6 11194 12 6800.7 1.9 −2269 15 −6203 5 −5983 9
Ra 88 12521 14 9523 9 7592 6 −4396 24 −5847 10 −9370 50
Ac 89 13230 50 7885 16 8348 4 −6630 60 −2156 16 −8790 50
Th 90 13848 26 6560 25 8953 20 −8360# 200# −2014 24 −11920 60
Pa 91 14430 60 5050 80 9830 50 ∗ 1520 80 −10910 80
U 92 15040# 200# 3920# 200# 10300# 200# ∗ 1270# 210# ∗
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A Elt. Z S(n) S(p) Q(4β−) Q(d,α ) Q(p,α ) Q(n,α )

221 At 85 5610# 200# 5940# 410# 2290# 200# 14720# 410# 13320# 200# 9130# 410#
Rn 86 4212 6 7170 50 −2466 11 14786 7 11238 13 11760 6
Fr 87 6276 6 4624 5 −7100 50 15158 5 12925 5 10826 12
Ra 88 5380 10 5808 6 −11630# 100# 15056 8 10769 6 13393 5
Ac 89 7300 50 3040 50 ∗ 15840 50 12740 50 13110 50
Th 90 5802 24 4103 17 ∗ 16080 50 10960 50 15933 14
Pa 91 8070 80 1580 60 ∗ 16620 70 12870 50 15180 70
U 92 6510# 230# 3080# 120# ∗ 16780# 120# 10790# 110# 17860# 100#

222 At 85 4090# 360# ∗ 4180# 300# 16050# 470# 12860# 470# ∗
Rn 86 6170 6 7730# 200# −829 12 12730 50 10841 4 9220# 360#
Fr 87 5000 22 5412 22 −5770# 80# 16447 21 12383 21 11599 21
Ra 88 6714 6 6246 6 −9980# 100# 13549 6 10567 8 11137 5
Ac 89 5970 50 3631 7 ∗ 17059 10 12091 10 13650 9
Th 90 7806 15 4610 50 ∗ 14162 19 10500 50 13455 15
Pa 91 6340# 90# 2110# 70# ∗ 18160# 80# 12510# 90# 16190# 90#
U 92 8360# 140# 3370# 110# ∗ 14630# 120# 10640# 120# 15470# 110#

223 At 85 5410# 500# ∗ 5640# 400# ∗ 12860# 540# ∗
Rn 86 4150# 300# 7790# 420# 910# 300# 14200# 360# 10810# 300# 10480# 470#
Fr 87 6037 21 5278.7 2.3 −3940 70 14622 6 12634.5 2.2 9680 50
Ra 88 5158 5 6404 21 −8600 70 14667 5 10616 4 12267.6 2.3
Ac 89 6866 9 3784 8 ∗ 15573 8 12418 12 11990 8
Th 90 5889 15 4525 10 ∗ 15570 50 10498 17 14759 13
Pa 91 7870# 100# 2170 70 ∗ 16090 70 12520 70 14220 70
U 92 6530# 120# 3570# 100# ∗ 16170 90 10330 90 16820 70

224 Rn 86 5930# 420# 8310# 500# 2440# 300# 12350# 420# 10490# 360# ∗
Fr 87 4800 50 5930# 300# −2210 50 15990 50 12050 50 10490# 200#
Ra 88 6478.8 2.3 6845.6 2.2 −6886 25 13189 21 10413 5 10001 6
Ac 89 5663 8 4289 5 ∗ 16624 6 12135 6 12603 6
Th 90 7461 14 5119 13 ∗ 14086 12 10340 50 12679 12
Pa 91 6520 70 2804 18 ∗ 17378 20 11796 18 14990 50
U 92 8200 80 3900 80 ∗ 14310# 80# 10200 60 14422 27

225 Rn 86 4020# 420# ∗ 4180# 300# 13740# 500# 10560# 420# ∗
Fr 87 5910 60 5920# 300# −530 80 14230# 300# 12300 30 8660# 300#
Ra 88 4904.5 2.9 6950 50 −5383 12 14321.0 2.9 10509 21 11266.9 2.9
Ac 89 6668 6 4478 5 −9950 70 15114 4 12181 6 10935 22
Th 90 5757 12 5213 6 ∗ 15195 9 10553 7 13635 7
Pa 91 7600 70 2940 70 ∗ 15670 70 12000 70 13370 70
U 92 6408 28 3782 19 ∗ 15770 70 10130# 70# 15821 17
Np 93 ∗ 1410 80 ∗ 16460 100 12160# 120# 15120# 100#

226 Rn 86 5790# 500# ∗ 5580# 400# ∗ 10170# 570# ∗
Fr 87 4510 100 6410# 310# 1340 100 15640# 310# 11940# 310# 9560# 410#
Ra 88 6396.2 2.9 7430 30 −3660 13 12720 50 10149.3 2.3 9020# 300#
Ac 89 5399 5 4973 4 −8430# 90# 16194 3 11940 3 11573 3
Th 90 7184 7 5730 6 ∗ 13673 6 10235 8 11609 5
Pa 91 6380 70 3566 12 ∗ 16748 16 11511 15 13853 13
U 92 8120 17 4300 70 ∗ 14169 20 9870 70 13589 16
Np 93 6920# 110# 1930# 90# ∗ 17740# 90# 11760# 110# 16060# 110#

227 Rn 86 3860# 580# ∗ 7180# 420# ∗ ∗ ∗
Fr 87 5790 140 6410# 410# 2820 100 13870# 310# 12080# 310# ∗
Ra 88 4561.43 0.27 7480 100 −1843 17 14080 30 10390 50 10390# 300#
Ac 89 6531 3 5107.1 2.3 −6710 70 14567.7 2.9 11887.8 2.1 9840 50
Th 90 5462 5 5793 3 ∗ 14879 4 10436 5 12625.4 2.3
Pa 91 7273 14 3654 9 ∗ 15232 9 11700 13 12243 8
U 92 6378 21 4300 20 ∗ 15390 70 10016 23 14672 20
Np 93 8250# 110# 2060 70 ∗ 15900 70 11710 80 14340 70
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A Elt. Z S(2n) S(2p) Q(α ) Q(2β−) Q(εp) Q(β−n)

221 At 85 9730# 200# ∗ 5570# 280# 3540# 200# ∗ −1870# 200#
Rn 86 10501 6 12910# 360# 6147 3 1509 7 −8280# 360# −5082 7
Fr 87 11483 8 11697 5 6457.8 1.4 −1240 50 −8360 50 −5066 10
Ra 88 12573 9 10445 5 6880.4 2.0 −3974 10 −4938 5 −8859 15
Ac 89 13190 70 8670 50 7780 50 −5860 70 −4250 50 −8220 60
Th 90 13680 50 7034 12 8626 4 −7650# 100# −624 13 −11510 60
Pa 91 14280 70 5770 70 9250 50 ∗ −660 50 −10720# 210#
U 92 14760# 120# 4460# 110# 9950# 100# ∗ 2630# 110# ∗

222 At 85 9700# 300# ∗ 5040# 200# 4450# 300# ∗ −1740# 300#
Rn 86 10382.5 1.9 13670# 360# 5590.3 0.3 2052 5 ∗ −4976 5
Fr 87 11276 22 12580 60 5826 24 −272 22 −7750# 200# −4686 22
Ra 88 12094 10 10870 5 6679 4 −2882 13 −7440 7 −8270 50
Ac 89 13273 16 9439 6 7137.4 2.0 −5490# 70# −3946 7 −8388 11
Th 90 13609 25 7648 15 8127 5 −7100# 100# −3050 13 −11250 50
Pa 91 14400# 90# 6210# 70# 8850# 50# ∗ 300# 90# −10550# 130#
U 92 14870# 220# 4950# 100# 9500# 100# ∗ 70# 100# ∗

223 At 85 9490# 450# ∗ ∗ 5080# 400# ∗ −980# 400#
Rn 86 10320# 300# ∗ 5070# 200# 3060# 300# ∗ −4120# 300#
Fr 87 11037 5 13010# 200# 5562 3 557 7 −9710# 300# −4009 5
Ra 88 11872 5 11816 6 5978.99 0.21 −2151 9 −6427.9 2.4 −7458 6
Ac 89 12840 50 10030 8 6783.2 1.0 −4490 70 −5812 22 −7448 14
Th 90 13695 13 8156 10 7567 4 −6450 70 −2225 10 −10800# 70#
Pa 91 14200 90 6780 90 8330 50 ∗ −1590 70 −10050# 120#
U 92 14900# 120# 5680 70 8940 50 ∗ 1350 70 ∗

224 Rn 86 10080# 300# ∗ 4550# 200# 3610# 300# ∗ −4020# 300#
Fr 87 10830 50 13720# 300# 4880 70 1420 50 −9100# 400# −3650 50
Ra 88 11637 5 12124.3 1.9 5788.85 0.15 −1169 11 −8760# 300# −7071 7
Ac 89 12529 6 10693 22 6326.9 0.7 −3636 16 −5438 4 −7222 10
Th 90 13349 16 8903 12 7298 6 −5717 28 −4527 11 −10400 70
Pa 91 14390# 70# 7329 16 7694 4 ∗ −1245 17 −10040 70
U 92 14730# 100# 6067 28 8620 12 ∗ −961 27 ∗

225 Rn 86 9950# 420# ∗ ∗ 4500# 300# ∗ −3240# 300#
Fr 87 10710 30 14230# 400# 4580# 200# 2180 30 ∗ −3080 30
Ra 88 11383 3 12880# 300# 5097 5 −316 6 −7740# 300# −6312 5
Ac 89 12331 8 11324 4 5935.1 1.4 −2700 70 −7310 50 −6429 12
Th 90 13218 10 9502 6 6921.4 2.1 −5067 13 −3806 5 −9631 16
Pa 91 14120 100 8060 70 7390 50 −7250 100 −3180 70 −9440 80
U 92 14600 70 6586 15 8014 7 ∗ 92 16 ∗
Np 93 ∗ 5310 100 8790 50 ∗ 430 70 ∗

226 Rn 86 9810# 500# ∗ ∗ 5110# 400# ∗ −3110# 400#
Fr 87 10430 110 ∗ 4150# 310# 3060 100 ∗ −2690 100
Ra 88 11300.7 1.9 13350# 300# 4870.62 0.25 472 5 −10110# 300# −6040 5
Ac 89 12067 5 11920 50 5536 21 −1723 12 −6790 30 −6071 6
Th 90 12942 12 10208 5 6450.9 2.2 −4132 14 −6086 5 −9210 70
Pa 91 13980 19 8779 12 6987 10 −6710# 90# −2894 12 −9415 16
U 92 14527 28 7245 17 7701 4 ∗ −2270 14 −12330 70
Np 93 ∗ 5710# 90# 8200 50 ∗ 1110# 110# ∗

227 Rn 86 9650# 520# ∗ ∗ 5800# 420# ∗ −2460# 440#
Fr 87 10300 100 ∗ 3770# 410# 3800 100 ∗ −2090 100
Ra 88 10957.7 2.9 13890# 300# 4460# 300# 1372.8 2.4 −8880# 400# −5203 3
Ac 89 11930 4 12540 30 5042.19 0.14 −981 7 −8810 100 −5417 5
Th 90 12647 6 10766 3 6146.60 0.10 −3216 17 −5151.9 2.4 −8298 12
Pa 91 13650 70 9384 9 6580.4 2.1 −5730 70 −4767 8 −8568 15
U 92 14498 20 7866 18 7211 14 ∗ −1464 17 −11790# 90#
Np 93 15170 100 6360 100 7816 14 ∗ −760 70 ∗
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A Elt. Z S(n) S(p) Q(4β−) Q(d,α ) Q(p,α ) Q(n,α )

228 Rn 86 5670# 590# ∗ 8610# 410# ∗ ∗ ∗
Fr 87 4450# 220# 6990# 470# 4360# 200# 15220# 450# 11650# 360# ∗
Ra 88 6308.5 2.4 8000 100 −283 15 12280 100 9990 30 8100# 300#
Ac 89 5026.3 2.5 5572.0 2.4 −4810# 200# 15937.7 2.4 11766.0 3.0 10730 30
Th 90 7105.3 2.3 6367.7 2.1 −9320 30 13173 3 9998 5 10424.6 2.8
Pa 91 5979 8 4171 5 ∗ 16438 6 11478 7 12932 6
U 92 7869 22 4896 17 ∗ 13902 19 9750 70 12561 16
Np 93 6930# 210# 2610# 200# ∗ 17080# 200# 11190# 200# 15010# 210#
Pu 94 ∗ 3760 80 ∗ 14060# 90# 9360 80 14360 30

229 Fr 87 5540# 200# 6860# 410# 5920 40 13550# 430# 11910# 400# ∗
Ra 88 4450 19 8010# 200# 1352 20 13620 100 10050 100 9440# 400#
Ac 89 6210 30 5480 30 −3030 90 14290 30 11950 30 9030 110
Th 90 5257.0 2.7 6598.4 2.8 −7810 50 14446.4 2.7 10140 4 11563.8 2.7
Pa 91 7098 5 4163.2 2.5 ∗ 14802.6 2.0 11565 5 11234 4
U 92 6085 16 5003 7 ∗ 15090 9 10041 13 13660 7
Np 93 7990# 210# 2730 90 ∗ 15470 90 11310 90 13390 90
Pu 94 6760 60 3590# 200# ∗ 15550 90 9530# 100# 15720 50

230 Fr 87 4290# 450# ∗ 7420# 450# 14930# 610# 11480# 620# ∗
Ra 88 6116 22 8590 40 2903 13 11950# 200# 9730 100 7180# 420#
Ac 89 5020 300 6040 300 −1430 300 15580 300 11490 300 9800 320
Th 90 6793.9 2.3 7180 30 −6070 15 12678.8 1.9 9877.1 1.7 9331.4 1.5
Pa 91 5795 4 4701 4 ∗ 16113 3 11232 3 11970 3
U 92 7667 7 5572 5 ∗ 13401 6 9647 9 11455 5
Np 93 6610 100 3260 50 ∗ 16720 50 11080 50 14050 50
Pu 94 8540 50 4130 90 ∗ 13940# 200# 9240 70 13558 23

231 Fr 87 5340# 650# ∗ 8900# 470# ∗ 11810# 620# ∗
Ra 88 4190# 300# 8490# 540# 4590# 300# 13290# 300# 9980# 360# 8660# 510#
Ac 89 5960 320 5890 100 290 110 14070 100 11840 100 8280# 220#
Th 90 5118.02 0.20 7280 300 −4468 26 13770 30 9785.4 1.9 10521.9 1.8
Pa 91 6820 3 4727.2 1.5 −9010# 300# 14550.0 2.6 11517.6 2.0 10176.1 2.3
U 92 5879 5 5656 4 ∗ 14620.2 2.6 9747 5 12681.6 2.8
Np 93 7680 70 3280 50 ∗ 15130 50 11260 50 12350 50
Pu 94 6720 30 4240 60 ∗ 15220 90 9450# 200# 14710 30
Am 95 ∗ 1780# 300# ∗ 15750# 300# 11220# 300# 14380# 360#

232 Fr 87 4040# 790# ∗ 10420# 640# ∗ ∗ ∗
Ra 88 5820# 410# 8970# 550# 6040# 280# 11760# 530# 9700# 280# ∗
Ac 89 4840 140 6540# 310# 1790# 140# 15340 100 11450 100 8980 110
Th 90 6440.3 1.1 7760 100 −2917 18 12350 300 9560 30 8532 19
Pa 91 5549 8 5158 8 −7450# 300# 15795 8 11225 8 10840 30
U 92 7268.0 2.8 6104.0 2.0 ∗ 13147 3 9576.8 2.5 10670.6 2.7
Np 93 6340# 110# 3740# 100# ∗ 16460# 100# 11010# 100# 13110# 100#
Pu 94 7990 30 4550 50 ∗ 13840 50 9450 90 12801 19
Am 95 7110# 420# 2180# 300# ∗ 17180# 300# 10860# 300# 15270# 310#

233 Ra 88 3950# 550# 8880# 790# 7850# 470# 13150# 660# 10030# 650# ∗
Ac 89 5720# 310# 6440# 410# 3550# 300# 13810# 420# 11840# 300# 7550# 540#
Th 90 4786.39 0.09 7700 100 −1320 50 13530 100 9790 300 9862 12
Pa 91 6529 8 5247.2 1.4 −5680# 100# 14383.6 1.4 11490.2 1.4 9330 300
U 92 5762.1 2.6 6317 8 −10370 70 14205.0 2.5 9610 4 11702.4 2.1
Np 93 7480# 110# 3950 50 ∗ 14850 50 11200 50 11420 50
Pu 94 6390 50 4600# 110# ∗ 15140 70 9680 70 14080 50
Am 95 8300# 320# 2480# 100# ∗ 15600# 110# 11100# 100# 13580# 110#
Cm 96 ∗ 3390# 310# ∗ 15570# 310# ∗ 16010 70
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A Elt. Z S(2n) S(2p) Q(α ) Q(2β−) Q(εp) Q(β−n)

228 Rn 86 9530# 570# ∗ ∗ 6440# 410# ∗ −2340# 420#
Fr 87 10230# 220# ∗ ∗ 4390# 200# ∗ −1970# 200#
Ra 88 10869.9 2.3 14410# 400# 4080# 300# 2169.6 2.6 −11330# 420# −4980.5 2.4
Ac 89 11557 3 13060 100 4810 50 −28 5 −8050 100 −4981.5 2.6
Th 90 12568 5 11474.9 1.9 5520.08 0.22 −2453 15 −7695.8 1.9 −8131 8
Pa 91 13252 12 9964 5 6264.5 1.5 −4780# 200# −4216 5 −8169 17
U 92 14247 20 8550 16 6803 10 −6860 40 −3870 15 −11410 70
Np 93 15180# 220# 6910# 200# 7410# 200# ∗ −420# 200# ∗
Pu 94 ∗ 5820 30 7950 20 ∗ −220 40 ∗

229 Fr 87 9980 110 ∗ ∗ 5060 50 ∗ −1200 40
Ra 88 10759 19 15000# 420# 3650# 300# 2976 19 −10110# 410# −4405 19
Ac 89 11240 30 13480 110 4510 40 860 30 −9820# 200# −4090 30
Th 90 12362.3 2.9 12170.4 2.7 5167.6 1.0 −1624 6 −6644.2 2.7 −7409 5
Pa 91 13076 8 10530.9 1.8 5835 4 −3880 90 −6287.0 2.8 −7398 15
U 92 13954 18 9174 6 6475 3 −6190 50 −2851 6 −10560# 200#
Np 93 14930 110 7630 90 7010 50 ∗ −2430 90 −10380 90
Pu 94 ∗ 6200 50 7600 50 ∗ 890 50 ∗

230 Fr 87 9830# 490# ∗ ∗ 5790# 540# ∗ −1040# 450#
Ra 88 10567 12 15440# 410# 3320# 400# 3654 12 ∗ −4310 40
Ac 89 11230 300 14050# 360# 4010 320 1630 300 −9300 300 −3850 300
Th 90 12050.8 1.2 12655.8 1.8 4770.0 1.5 −751 5 −8988 19 −7105.3 2.2
Pa 91 12892 5 11299 3 5439.4 0.7 −3060 50 −5870 30 −7107 7
U 92 13753 16 9735 5 5992.7 0.7 −5319 16 −5261 5 −10240 90
Np 93 14610# 200# 8270 50 6780 50 ∗ −1950 50 −10230 70
Pu 94 15300 40 6869 21 7180 8 ∗ −1566 16 ∗

231 Fr 87 9630# 470# ∗ ∗ 6410# 480# ∗ −260# 470#
Ra 88 10310# 300# ∗ 2990# 300# 4580# 300# ∗ −3480# 420#
Ac 89 10980 110 14480 110 3840 140 2490 100 −10970# 460# −3020 100
Th 90 11911.9 2.3 13323 19 4213.4 1.6 9.9 2.5 −7990 12 −6428.5 2.8
Pa 91 12614.9 1.6 11910 30 5149.9 0.8 −2200 50 −7670 300 −6260 5
U 92 13546 7 10357 3 5576.3 1.7 −4478 27 −4345.6 2.5 −9500 50
Np 93 14300 100 8850 50 6370 50 −6810# 300# −3840 50 −9380 50
Pu 94 15260 60 7503 27 6839 20 ∗ −618 27 ∗
Am 95 ∗ 5920# 310# 7450# 310# ∗ −90# 300# ∗

232 Fr 87 9380# 780# ∗ ∗ 7210# 650# ∗ −110# 710#
Ra 88 10010# 280# ∗ 2840# 300# 5200# 280# ∗ −3340# 300#
Ac 89 10800 320 15030# 460# 3440# 220# 3200 100 −10470# 480# −2740 100
Th 90 11558.3 1.1 13647 12 4081.6 1.4 837.6 2.2 −10240# 300# −6048.7 1.7
Pa 91 12369 8 12440 300 4627 8 −1410# 100# −7260 100 −5931 8
U 92 13147 5 10831.2 1.2 5413.63 0.09 −3755 18 −6495.5 1.2 −9090 50
Np 93 14020# 110# 9390# 100# 6010# 100# −6040# 310# −3350# 100# −9000# 100#
Pu 94 14711 23 7827 19 6716 10 ∗ −2731 18 −12150# 300#
Am 95 ∗ 6420# 300# 7270# 360# ∗ 480# 300# ∗

233 Ra 88 9770# 560# ∗ ∗ 6030# 470# ∗ −2450# 480#
Ac 89 10560# 310# 15410# 550# 3260# 300# 4010# 300# −12150# 710# −2020# 300#
Th 90 11226.7 1.1 14240# 300# 3746 19 1813.3 2.2 −9200# 280# −5286 8
Pa 91 12078.3 1.9 13010 100 4310 30 −460 50 −8950 100 −5192.0 2.1
U 92 13030 3 11475.3 2.1 4908.5 1.2 −3130 50 −5817.3 2.2 −8510# 100#
Np 93 13820 70 10050 50 5630 50 −5220# 110# −5290 50 −8490 50
Pu 94 14380 60 8330 50 6420 50 −7240 90 −1850 50 −11420# 300#
Am 95 15410# 320# 7030# 110# 6970# 50# ∗ −1480# 140# ∗
Cm 96 ∗ 5570 80 7470 50 ∗ 1640 70 ∗
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A Elt. Z S(n) S(p) Q(4β−) Q(d,α ) Q(p,α ) Q(n,α )

234 Ra 88 5610# 680# ∗ 9080# 490# 11580# 810# 9770# 680# ∗
Ac 89 4470# 500# 6950# 620# 5150# 400# 15170# 490# 11570# 500# 8420# 620#
Th 90 6190 3 8170# 300# 265 8 12180 100 9560 100 7870# 300#
Pa 91 5220 5 5681 5 −4190# 210# 15604 5 11388 5 10070 100
U 92 6844.6 2.1 6632.4 1.2 −8577 18 12910 8 9585.0 1.5 9975.7 0.7
Np 93 6060 50 4252 9 ∗ 16057 8 11013 9 12177 8
Pu 94 7770 50 4890 50 ∗ 13700# 100# 9590 50 12189 7
Am 95 6710# 230# 2810# 210# ∗ 16880# 210# 11110# 210# 14560# 210#
Cm 96 8640 70 3740# 100# ∗ 14040# 300# 9150# 300# 14080 30

235 Ac 89 5450# 540# 6800# 610# 6680# 360# 13670# 590# 11940# 450# 7010# 730#
Th 90 4430 50 8140# 400# 2070 50 13470# 300# 9970 110 9250# 280#
Pa 91 6080 50 5570 50 −2330# 130# 14310 50 11750 50 8830 110
U 92 5297.49 0.23 6710 4 −6990# 200# 14141.2 1.2 9837 8 11118.5 0.9
Np 93 6983 8 4390.9 0.9 −11660# 400# 14835.5 2.2 11298.0 1.8 10743 8
Pu 94 6237 22 5062 22 ∗ 14940 50 9690# 100# 13219 21
Am 95 7940# 240# 2980# 120# ∗ 15320# 130# 11160# 120# 12950# 160#
Cm 96 6890# 200# 3910# 290# ∗ 15450# 230# 9380# 360# 15190# 200#
Bk 97 ∗ 1310# 400# ∗ 16120# 410# ∗ 14950# 500#

236 Ac 89 4290# 610# ∗ 8130# 500# 14990# 700# 11600# 680# ∗
Th 90 5870# 200# 8560# 410# 3550# 200# 12060# 450# 9820# 360# 7330# 510#
Pa 91 5060 210 6200 210 −840# 220# 15440 200 11480 200 9500# 360#
U 92 6545.45 0.26 7170 50 −5440# 200# 12816 4 9820.3 1.2 9359.5 0.9
Np 93 5740 50 4830 50 −10020# 400# 15940 50 11320 50 11540 50
Pu 94 7352 21 5430.9 1.8 ∗ 13657 8 9820 50 11629.2 2.6
Am 95 6550# 160# 3290# 100# ∗ 16540# 100# 11000# 110# 13880# 110#
Cm 96 8090# 290# 4060# 230# ∗ 14070# 290# 9580# 230# 13490# 210#
Bk 97 7370# 570# 1800# 450# ∗ 17390# 400# 10970# 410# 15880# 410#

237 Th 90 4320# 410# 8590# 620# 5110# 360# 13190# 510# 9960# 540# 8620# 610#
Pa 91 5780 220 6100# 220# 1070# 120# 14100 110 11890 100 8190# 410#
U 92 5125.8 0.5 7240 200 −3890# 210# 13770 50 9915 5 10424 3
Np 93 6580 50 4862.02 0.23 −8230# 220# 14663.6 0.3 11590.7 0.4 10178 4
Pu 94 5880.7 2.1 5570 50 −12730# 500# 14759.4 1.6 10001 8 12593.1 1.3
Am 95 7680# 120# 3620# 60# ∗ 15100# 60# 11090# 60# 12260# 60#
Cm 96 6690# 290# 4200# 230# ∗ 15330# 240# 9610# 290# 14570# 210#
Bk 97 8380# 460# 2080# 300# ∗ 15900# 300# 11240# 230# 14210# 310#
Cf 98 ∗ 2870# 640# ∗ 15830# 640# ∗ 16740# 500#

238 Th 90 5650# 460# ∗ 6460# 280# 11830# 570# 9770# 460# ∗
Pa 91 4940 120 6720# 360# 2350 80 15030# 210# 11380 80 8690# 360#
U 92 6154.2 1.3 7620 100 −2090 40 12670 200 9840 50 8700 50
Np 93 5488.32 0.20 5224.6 0.5 −6830# 290# 15720.8 0.3 11399.9 0.4 10770 50
Pu 94 6999.9 1.3 5997.5 0.4 −11040# 400# 13500 50 9984.1 0.9 10890.69 0.28
Am 95 6220# 80# 3960 50 ∗ 16230 50 11100 50 13020 50
Cm 96 7950# 210# 4460# 70# ∗ 13920# 110# 9600# 130# 12860 40
Bk 97 6880# 370# 2280# 350# ∗ 17110# 350# 11240# 350# 15270# 310#
Cf 98 8690# 640# 3180# 460# ∗ 14510# 570# 9360# 570# 14940# 450#

239 Pa 91 5500# 210# 6580# 340# 3950# 200# 13850# 410# 11750# 280# 7480# 540#
U 92 4806.38 0.17 7480 60 −620# 100# 13640 100 10090 200 9770# 200#
Np 93 6215.2 1.1 5285.5 1.5 −4970# 230# 14631.3 1.1 11730.1 1.0 9610 200
Pu 94 5646.2 0.3 6155.4 0.4 −9560# 210# 14427.41 0.29 10070 50 11789.95 0.25
Am 95 7100 50 4061.7 1.7 ∗ 15009.5 2.1 11353.3 2.3 11660 50
Cm 96 6280# 110# 4520# 110# ∗ 15330# 120# 9870# 140# 13940# 100#
Bk 97 8070# 370# 2400# 240# ∗ 15720# 310# 11260# 310# 13750# 250#
Cf 98 7130# 450# 3430# 360# ∗ 15760# 310# 9610# 450# 15900# 290#
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A Elt. Z S(2n) S(2p) Q(α ) Q(2β−) Q(εp) Q(β−n)

234 Ra 88 9560# 560# ∗ ∗ 6620# 490# ∗ −2340# 570#
Ac 89 10190# 410# 15840# 760# 3080# 200# 4760# 400# ∗ −1700# 400#
Th 90 10977 3 14610# 280# 3672 13 2468 3 −11440# 470# −4947 3
Pa 91 11749 9 13390 100 4110 300 385 9 −8450# 300# −4650 5
U 92 12606.7 1.6 11879.6 0.9 4857.7 0.7 −2203 7 −7875.6 0.9 −7870 50
Np 93 13550# 100# 10569 11 5357 9 −4580# 210# −4823 8 −8170 50
Pu 94 14159 19 8839 7 6310 5 −6374 19 −3859 7 −10900# 100#
Am 95 15010# 360# 7410# 230# 6870# 200# ∗ −710# 210# −10830# 220#
Cm 96 ∗ 6220 26 7365 10 ∗ −620 50 ∗

235 Ac 89 9920# 470# ∗ 2970# 300# 5390# 360# ∗ −960# 360#
Th 90 10620 50 15090# 470# 3430# 300# 3330 50 −10260# 490# −4160 50
Pa 91 11300 50 13750# 300# 3990 110 1290 50 −10060# 400# −3890 50
U 92 12142.1 2.1 12390.7 0.9 4678.3 0.7 −1263 21 −6983 3 −7107 8
Np 93 13050 50 11023.4 1.5 5194.0 1.5 −3620# 120# −6585 5 −7376 7
Pu 94 14010 50 9314 21 5951 20 −5730# 200# −3252 21 −10420# 210#
Am 95 14650# 160# 7870# 130# 6610# 110# −8040# 420# −2580# 120# −10130# 120#
Cm 96 15530# 210# 6720# 210# 7200# 200# ∗ 270# 200# ∗
Bk 97 ∗ 5050# 410# 7840# 500# ∗ 880# 450# ∗

236 Ac 89 9740# 640# ∗ 2720# 400# 6160# 540# ∗ −820# 500#
Th 90 10300# 200# 15360# 530# 3380# 200# 4010# 200# ∗ −3950# 200#
Pa 91 11140 200 14340# 450# 3770 220 1970 210 −9670# 410# −3650 200
U 92 11842.9 0.3 12746 3 4573.1 0.9 −456.4 1.7 −9100 50 −6669.7 0.9
Np 93 12720 50 11540 50 5010 50 −2800# 110# −6240 70 −6880 50
Pu 94 13590 7 9821.8 1.6 5867.07 0.08 −4990# 200# −5306.7 1.6 −9830# 120#
Am 95 14490# 230# 8350# 100# 6400# 140# −7220# 410# −2150# 100# −9800# 230#
Cm 96 14980# 200# 7040# 200# 7100# 200# ∗ −1580# 200# −12890# 450#
Bk 97 ∗ 5710# 450# 7580# 500# ∗ 1450# 420# ∗

237 Th 90 10200# 360# ∗ 3010# 300# 4810# 360# ∗ −3220# 410#
Pa 91 10830 110 14660# 370# 3720# 310# 2770 100 −11160# 510# −2880 100
U 92 11671.2 0.5 13440 50 4233.7 1.0 298.6 1.4 −8350# 200# −6060 50
Np 93 12314.0 0.9 12040 50 4958.3 1.2 −1700# 60# −7760 200 −6100.8 1.7
Pu 94 13233 21 10405.1 1.3 5748.4 2.3 −4180# 210# −4642.0 1.3 −9160# 100#
Am 95 14230# 130# 9050# 60# 6200# 30# −6530# 230# −4100# 80# −9390# 210#
Cm 96 14780# 290# 7490# 210# 6800# 200# −8540# 540# −920# 210# −12200# 450#
Bk 97 15750# 460# 6140# 260# 7500# 200# ∗ −370# 250# ∗
Cf 98 ∗ 4670# 540# 8100# 510# ∗ 2640# 540# ∗

238 Th 90 9970# 340# ∗ 2970# 400# 5320# 280# ∗ −3090# 300#
Pa 91 10720 210 15320# 500# 3240# 410# 3310 60 ∗ −2690 60
U 92 11280.0 1.2 13720# 200# 4269.7 2.9 1144.2 1.2 −10180# 360# −5635.6 1.2
Np 93 12070 50 12470 200 4690 4 −970 50 −7470 100 −5708.4 1.3
Pu 94 12880.6 1.6 10859.5 0.4 5593.20 0.19 −3230 40 −6516.1 0.6 −8480# 60#
Am 95 13900# 110# 9530 70 6040 50 −5870# 290# −3740 50 −8930# 210#
Cm 96 14640# 200# 8080 40 6620 40 −7810# 400# −2990 40 −11770# 230#
Bk 97 15260# 490# 6470# 310# 7330# 200# ∗ 430# 290# −11600# 580#
Cf 98 ∗ 5270# 450# 8060# 400# ∗ 640# 450# ∗

239 Pa 91 10450# 220# ∗ 3190# 300# 4030# 200# ∗ −2040# 200#
U 92 10960.6 1.3 14210# 360# 3890 50 1984.0 1.2 −9340# 280# −4953.7 1.2
Np 93 11703.5 1.0 12910 100 4560 50 −79.6 1.9 −8750 60 −4923.7 1.0
Pu 94 12646.1 1.3 11379.9 0.5 5244.51 0.21 −2600# 100# −6008.0 1.2 −7900 50
Am 95 13320# 60# 10059.2 1.7 5922.4 1.4 −4900# 230# −5353.3 1.7 −8080 40
Cm 96 14230# 230# 8480# 100# 6580# 100# −6950# 230# −2260# 100# −11170# 310#
Bk 97 14950# 320# 6860# 240# 7200# 200# ∗ −1430# 240# −10990# 460#
Cf 98 15820# 550# 5710# 290# 7810# 60# ∗ 1460# 210# ∗
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A Elt. Z S(n) S(p) Q(4β−) Q(d,α ) Q(p,α ) Q(n,α )

240 Pa 91 4610# 360# ∗ 5290# 300# 14890# 410# 11460# 470# ∗
U 92 5930 5 7910# 200# 990 5 12660 60 9940 100 8160# 360#
Np 93 5069 15 5548 15 −3350# 150# 15717 15 11787 15 10320 100
Pu 94 6534.20 0.23 6474.4 1.0 −7910# 200# 13381.53 0.27 10117.78 0.18 10381.5 0.5
Am 95 5952 14 4367 14 −12690# 400# 16058 14 11283 14 12285 14
Cm 96 7540# 100# 4955.5 2.4 ∗ 14010 50 10020# 60# 12278.5 2.2
Bk 97 6690# 280# 2820# 180# ∗ 16980# 150# 11250# 260# 14740# 160#
Cf 98 8180# 290# 3540# 310# ∗ 14460# 350# 9800# 300# 14400# 290#
Es 99 ∗ 1240# 450# ∗ 17710# 570# 11250# 640# 16750# 460#

241 U 92 4590# 300# 7890# 420# 2490# 300# 13570# 360# 10290# 300# 9220# 410#
Np 93 6120 70 5740 70 −1840# 210# 14400 70 11820 70 9140 90
Pu 94 5241.52 0.03 6647 15 −6400# 260# 14355.2 1.0 10364.57 0.27 11294.2 1.2
Am 95 6647 14 4479.96 0.13 −10910# 230# 15056.94 0.27 11635.3 0.4 11126.14 0.23
Cm 96 6093.3 2.1 5097 14 ∗ 15022.2 2.0 10140 50 13185.1 1.2
Bk 97 7630# 250# 2910# 200# ∗ 15620# 220# 11570# 200# 13330# 210#
Cf 98 6750# 330# 3590# 300# ∗ 15790# 350# 9940# 390# 15610# 260#
Es 99 8430# 460# 1480# 300# ∗ 16410# 310# 11500# 460# 15200# 370#

242 U 92 5650# 360# ∗ 3820# 200# 12530# 360# 10150# 280# ∗
Np 93 4910 210 6070# 360# −320# 280# 15410 200 11710 200 9730# 280#
Pu 94 6309.7 0.7 6830 70 −4620 40 13114 15 10270.1 1.2 9790.9 1.0
Am 95 5537.64 0.10 4776.08 0.16 −9500# 330# 16053.50 0.17 11743.86 0.28 11803.7 1.0
Cm 96 6969.5 1.2 5419.8 0.4 −13590# 400# 14004 14 10277.3 1.7 11861.7 0.3
Bk 97 6440# 280# 3260# 200# ∗ 16720# 200# 11410# 220# 13990# 200#
Cf 98 8090# 260# 4060# 200# ∗ 14380# 150# 9920# 240# 13790# 110#
Es 99 6950# 400# 1680# 410# ∗ 17640# 380# 11690# 390# 16330# 400#
Fm 100 ∗ 2730# 460# ∗ 14910# 570# ∗ 15900# 450#

243 Np 93 5610# 200# 6030# 200# 1180# 30# 14390# 300# 12020# 30# 8720# 300#
Pu 94 5034.2 2.6 6950 200 −3190# 140# 14200 70 10305 15 10687 4
Am 95 6364.9 1.4 4831.3 1.6 −7610# 230# 14930.1 1.4 11913.2 1.4 10508 15
Cm 96 5692.9 1.0 5575.1 1.0 −12080# 220# 14958.4 1.0 10536 14 12703.0 1.0
Bk 97 7120# 200# 3403 4 ∗ 15699 5 11830 5 12826 14
Cf 98 6460# 150# 4080# 250# ∗ 15550# 250# 10140# 210# 14870# 140#
Es 99 8260# 400# 1840# 240# ∗ 16130# 350# 11610# 310# 14760# 280#
Fm 100 7210# 460# 3000# 390# ∗ 16130# 310# 9930# 460# 16870# 300#

244 Np 93 4750# 300# ∗ 2490# 300# 15290# 360# 11870# 420# ∗
Pu 94 6021 4 7360# 30# −1674 5 13100 200 10410 70 9260# 300#
Am 95 5366.5 1.7 5163.5 2.9 −6150# 180# 15873.4 1.2 11788.2 1.0 11270 70
Cm 96 6801.3 1.0 6011.4 1.4 −10560# 280# 13694.77 0.17 10381.70 0.14 11143.26 0.06
Bk 97 6047 15 3757 14 ∗ 16621 14 11876 14 13426 14
Cf 98 7540# 140# 4501 5 ∗ 14460# 200# 10240# 200# 13422.2 2.8
Es 99 6830# 300# 2210# 230# ∗ 17400# 190# 11530# 310# 15570# 270#
Fm 100 8320# 360# 3060# 370# ∗ 14750# 430# 10030# 360# 15300# 380#

245 Pu 94 4771 14 7390# 300# −281 14 13940# 30# 10550 200 10130# 200#
Am 95 6053 3 5195 6 −4540# 200# 14855 4 12045 3 10130 200
Cm 96 5520.3 1.0 6165.2 1.4 −9220# 280# 14539.4 1.7 10399.1 1.0 11932.7 1.2
Bk 97 6971 14 3927.2 1.4 −13480# 320# 15342.7 1.7 11874.3 1.5 11992.2 1.4
Cf 98 6164 3 4618 15 ∗ 15407 5 10520# 200# 14228.1 2.2
Es 99 7660# 270# 2330# 200# ∗ 16200# 250# 11960# 200# 14350# 280#
Fm 100 6860# 400# 3100# 330# ∗ 16150# 360# 10120# 430# 16530# 280#
Md 101 ∗ 1010# 430# ∗ 16740# 390# 11760# 510# 15970# 460#

246 Pu 94 5782 20 ∗ 1303 15 12900# 300# 10380# 40# ∗
Am 95 4976 18 5400 23 −2910# 220# 15900 18 12103 18 10770# 40#
Cm 96 6457.6 1.5 6570 3 −7520 40 13448.3 1.5 10306.4 1.8 10509.3 2.7
Bk 97 5920 60 4330 60 −12310# 340# 16230 60 11650 60 12440 60
Cf 98 7366.5 2.4 5012.7 1.8 ∗ 14087 14 10265 5 12554.5 1.4
Es 99 6610# 300# 2770# 220# ∗ 17130# 220# 11820# 270# 14860# 220#
Fm 100 8150# 280# 3590# 200# ∗ 14830# 190# 10220# 240# 14840# 150#
Md 101 7090# 460# 1230# 430# ∗ 17980# 440# 11880# 390# 17140# 400#
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A Elt. Z S(2n) S(2p) Q(α ) Q(2β−) Q(εp) Q(β−n)

240 Pa 91 10110# 300# ∗ 2870# 400# 4490# 300# ∗ −1840# 300#
U 92 10736 5 14490# 280# 3840# 200# 2588 5 ∗ −4669 5
Np 93 11284 15 13030 60 4540 200 803 20 −8310# 200# −4346 15
Pu 94 12180.4 0.4 11759.9 1.2 5255.75 0.14 −1598.4 1.8 −7735.9 1.2 −7336.3 1.7
Am 95 13050 50 10522 14 5710 50 −4150# 150# −5090 14 −7750# 100#
Cm 96 13810 40 9017.3 1.7 6397.8 0.6 −6310# 200# −4153.4 1.7 −10630# 230#
Bk 97 14770# 330# 7340# 160# 7060# 180# −8530# 430# −1020# 150# −10550# 260#
Cf 98 15310# 450# 5940# 200# 7719 10 ∗ −450# 230# ∗
Es 99 ∗ 4670# 490# 8370# 570# ∗ 2620# 460# ∗

241 U 92 10520# 300# ∗ 3570# 200# 3240# 300# ∗ −4190# 300#
Np 93 11190 70 13650# 210# 4200 120 1330 70 −9830# 310# −3940 70
Pu 94 11775.72 0.23 12195.0 1.2 5140.0 0.5 −746.6 1.2 −7047 5 −6626 14
Am 95 12598.6 1.7 10954.3 1.0 5637.82 0.12 −3170# 200# −6668 15 −6860.7 1.8
Cm 96 13630# 100# 9464.4 1.2 6185.2 0.6 −5660# 260# −3712.5 1.2 −10030# 150#
Bk 97 14330# 310# 7870# 200# 7110# 210# −7740# 300# −2700# 200# −10000# 280#
Cf 98 14930# 330# 6410# 270# 7660# 150# ∗ 350# 260# −12910# 480#
Es 99 ∗ 5020# 330# 8320# 40# ∗ 890# 270# ∗

242 U 92 10240# 200# ∗ 3570# 200# 3900# 200# ∗ −3710# 210#
Np 93 11040 200 13960# 360# 4220 210 1950 200 ∗ −3610 200
Pu 94 11551.2 0.7 12575 5 4984.5 1.0 −86.8 0.8 −8770# 300# −6288.9 0.7
Am 95 12185 14 11423 15 5588.50 0.25 −2270# 200# −6080 70 −6305.1 1.2
Cm 96 13062.9 1.7 9899.7 0.4 6215.56 0.08 −4530 40 −5440.5 0.4 −9370# 200#
Bk 97 14070# 250# 8360# 200# 6890# 210# −7230# 380# −2490# 200# −9700# 320#
Cf 98 14840# 200# 6970 40 7517 4 −9060# 400# −1650 40 −12580# 230#
Es 99 15380# 520# 5280# 360# 8250# 150# ∗ 1570# 380# ∗
Fm 100 ∗ 4210# 450# 8770# 570# ∗ 1750# 480# ∗

243 Np 93 10530# 80# ∗ 4110# 200# 2700# 30# ∗ −2910# 30#
Pu 94 11343.9 2.7 13020# 300# 4756.7 2.8 571.9 2.9 −8150# 200# −5785.5 2.7
Am 95 11902.5 1.4 11660 70 5438.8 1.0 −1515 5 −7530 200 −5700.4 1.4
Cm 96 12662.5 1.6 10351.1 1.0 6168.8 1.0 −3760# 140# −4823.8 1.2 −8620# 200#
Bk 97 13560# 200# 8823 4 6874 4 −6090# 230# −4067 4 −8720 40
Cf 98 14560# 290# 7340# 140# 7330# 100# −8310# 260# −1150# 140# −12090# 360#
Es 99 15200# 330# 5900# 310# 8072 10 ∗ −240# 310# −11690# 460#
Fm 100 ∗ 4680# 330# 8690 50 ∗ 2630# 220# ∗

244 Np 93 10360# 360# ∗ 3970# 420# 3320# 300# ∗ −2630# 300#
Pu 94 11055 5 13390# 200# 4665.5 1.0 1352 5 ∗ −5442 5
Am 95 11731.4 1.0 12120 200 5141 15 −835 14 −7280# 30# −5374.0 1.4
Cm 96 12494.2 0.4 10842.7 0.7 5901.74 0.05 −3025.6 2.5 −6590.8 2.7 −8309 4
Bk 97 13160# 200# 9332 14 6779 4 −5310# 180# −3750 14 −8300# 140#
Cf 98 14000 40 7903.9 2.5 7328.9 1.8 −7530# 280# −2993.3 2.7 −11380# 230#
Es 99 15080# 370# 6290# 270# 7940# 100# ∗ 50# 180# −11300# 280#
Fm 100 15530# 490# 4910# 290# 8550# 200# ∗ 780# 320# ∗

245 Pu 94 10792 14 ∗ 4480# 300# 2101 14 ∗ −4846 14
Am 95 11419 3 12550# 30# 5210 70 84 3 −8590# 300# −4625.2 2.9
Cm 96 12321.5 1.4 11328.7 2.9 5623.0 1.0 −2382.2 2.4 −6090 5 −7782 14
Bk 97 13018 5 9938.6 2.0 6454.5 1.4 −4620# 200# −5354.5 1.7 −7735.1 2.9
Cf 98 13700# 140# 8374.7 2.4 7258.5 1.9 −6830# 280# −2355.7 2.2 −10710# 180#
Es 99 14490# 310# 6830# 200# 7909 3 −8860# 380# −1570# 200# −10640# 350#
Fm 100 15180# 350# 5300# 310# 8440# 100# ∗ 1450# 280# ∗
Md 101 ∗ 4070# 400# 9020# 230# ∗ 1980# 370# ∗

246 Pu 94 10553 15 ∗ 4350# 200# 2777 15 ∗ −4576 15
Am 95 11029 18 12790# 300# 5150 200 1030 60 ∗ −4081 18
Cm 96 11977.8 1.1 11765 5 5475.1 0.9 −1473.3 1.5 −7777 14 −7268.3 1.8
Bk 97 12890 60 10490 60 6070 60 −3930# 230# −5220 60 −7490 60
Cf 98 13530.1 2.7 8939.9 1.1 6861.6 1.0 −6050 40 −4201.9 1.5 −10420# 200#
Es 99 14270# 290# 7390# 220# 7740# 100# −8370# 400# −1200# 220# −10390# 350#
Fm 100 15010# 290# 5920 40 8378 12 ∗ −540 40 −13220# 330#
Md 101 ∗ 4330# 380# 8880 50 ∗ 2550# 390# ∗



532 G. Audi et al. / Nuclear Physics A 729 (2003) 337–676

A Elt. Z S(n) S(p) Q(4β−) Q(d,α ) Q(p,α ) Q(n,α )

247 Pu 94 4470# 300# ∗ 2860# 300# ∗ 10660# 420# ∗
Am 95 5910# 100# 5530# 100# −1460# 110# 14760# 100# 12210# 100# 9600# 310#
Cm 96 5156 4 6750 18 −6050# 140# 14345 5 10517 4 11375 5
Bk 97 6550 60 4417 5 −10550# 320# 15197 5 11901 5 11256 5
Cf 98 6026 8 5120 60 ∗ 15032 8 10285 16 13329 8
Es 99 7360# 230# 2770# 30# ∗ 15930# 30# 12000# 30# 13540# 30#
Fm 100 6630# 150# 3610# 270# ∗ 15860# 250# 10420# 230# 15750# 140#
Md 101 8310# 460# 1390# 330# ∗ 16530# 430# 11900# 430# 15660# 370#

248 Am 95 4660# 220# 5720# 360# 260# 210# 15880# 200# 12320# 200# ∗
Cm 96 6213 5 7050# 100# −4514 13 13108 18 10357 6 9933 14
Bk 97 5480# 70# 4740# 70# −9070# 250# 16170# 70# 11940# 70# 11830# 70#
Cf 98 6968 9 5540 7 −13420# 300# 13980 60 10288 5 11881 5
Es 99 6380# 60# 3130# 50# ∗ 16920# 50# 11780# 50# 14130# 50#
Fm 100 7750# 140# 3990# 30# ∗ 14720# 220# 10330# 200# 14166 12
Md 101 6970# 400# 1720# 280# ∗ 17720# 240# 11790# 360# 16360# 310#
No 102 ∗ 2670# 440# ∗ 15100# 450# 10240# 440# 16090# 410#

249 Am 95 5530# 360# ∗ 1930# 300# 14820# 420# 12570# 300# ∗
Cm 96 4713.37 0.25 7100# 200# −2870# 100# 14310# 100# 10620 18 11001 15
Bk 97 6300# 70# 4832 5 −7480# 220# 15027 4 12095.2 2.2 10501 18
Cf 98 5585 5 5640# 70# −12090# 340# 14946 5 10620 60 12753.6 1.7
Es 99 7200# 60# 3350# 30# ∗ 15750# 30# 11950# 30# 12850# 70#
Fm 100 6360# 100# 3970# 110# ∗ 15720# 110# 10580# 250# 15170# 100#
Md 101 7890# 330# 1870# 220# ∗ 16450# 270# 12050# 230# 15070# 320#
No 102 6920# 450# 2620# 420# ∗ 16480# 470# 10400# 470# 17320# 340#

250 Cm 96 5832 10 7400# 300# −1085 16 13140# 200# 10700# 100# 9640# 300#
Bk 97 4970 4 5088 6 −5690# 300# 16270 6 12282 5 11440# 100#
Cf 98 6625.1 1.7 5966.8 2.2 −10340# 200# 13800# 70# 10545 5 11284 4
Es 99 6020# 100# 3790# 100# ∗ 16700# 100# 11950# 100# 13380# 100#
Fm 100 7620# 100# 4390# 30# ∗ 14480# 50# 10330# 30# 13583 14
Md 101 6760# 380# 2270# 320# ∗ 17440# 300# 11920# 330# 15670# 300#
No 102 8370# 400# 3100# 300# ∗ 15080# 310# 10340# 380# 15580# 250#

251 Cm 96 4413 25 ∗ 661 24 14260# 300# 10950# 200# ∗
Bk 97 5795 11 5050 15 −3800# 200# 15188 11 12699 11 10310# 200#
Cf 98 5108 4 6106 5 −8780# 180# 14996 5 10920# 70# 12389 5
Es 99 6790# 100# 3949 6 −13380# 300# 15497 6 12136 8 12080# 70#
Fm 100 6158 14 4530# 100# ∗ 15520# 30# 10550# 50# 14393 10
Md 101 7680# 360# 2340# 200# ∗ 16120# 230# 11990# 200# 14370# 210#
No 102 6670# 270# 3010# 350# ∗ 16300# 280# 10630# 300# 16650# 180#
Lr 103 ∗ 910# 360# ∗ 16790# 450# 12100# 420# 16390# 380#

252 Cm 96 5660# 300# ∗ 2240# 300# ∗ 10820# 420# ∗
Bk 97 4770# 200# 5400# 200# −2100# 280# 16260# 200# 12650# 200# 11080# 360#
Cf 98 6172 5 6483 11 −6847 14 13793 6 11048 5 10930.24 0.25
Es 99 5290 50 4130 50 −11540# 250# 16830 50 12430 50 13090 50
Fm 100 7241 10 4984 8 ∗ 14300# 100# 10510# 30# 12738 6
Md 101 6470# 280# 2650# 200# ∗ 17270# 200# 11880# 220# 15100# 200#
No 102 8100# 180# 3440# 200# ∗ 14960# 300# 10420# 220# 14910# 100#
Lr 103 7130# 390# 1370# 300# ∗ 18030# 320# 11890# 420# 17160# 330#

253 Bk 97 5680# 410# 5420# 470# −370# 410# 14990# 360# 12800# 360# ∗
Cf 98 4804 4 6520# 200# −5170# 100# 14784 12 11214 7 11958 11
Es 99 6350 50 4309 5 −9670# 220# 15590 5 12706.0 2.2 11709 4
Fm 100 5539 6 5230 50 −14440# 450# 15548 7 10990# 100# 13824 3
Md 101 7400# 280# 2810# 210# ∗ 16030# 210# 12090# 210# 13720# 230#
No 102 6490# 100# 3450# 220# ∗ 16150# 230# 10690# 320# 16040# 100#
Lr 103 8220# 340# 1480# 230# ∗ 16480# 280# 12040# 300# 15700# 380#
Rf 104 ∗ 2340# 520# ∗ 16610# 540# ∗ 17920# 500#
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A Elt. Z S(2n) S(2p) Q(α ) Q(2β−) Q(εp) Q(β−n)

247 Pu 94 10250# 300# ∗ ∗ 3460# 300# ∗ −4070# 300#
Am 95 10890# 100# ∗ 4850# 110# 1660# 100# ∗ −3540# 100#
Cm 96 11613 4 12150 14 5353 3 −603 9 −7150 15 −6510 60
Bk 97 12467 5 10987 6 5890 5 −3120# 30# −6793 19 −6672 5
Cf 98 13393 8 9446 8 6528 8 −5450# 140# −3771 8 −9840# 220#
Es 99 13970# 200# 7780# 30# 7490# 30# −7430# 330# −2650# 70# −9600# 50#
Fm 100 14780# 310# 6380# 140# 8213 18 ∗ 200# 140# −12770# 360#
Md 101 15390# 460# 4970# 380# 8830# 220# ∗ 850# 390# ∗

248 Am 95 10580# 200# ∗ 4940# 360# 2480# 210# ∗ −3040# 200#
Cm 96 11369 5 12581 15 5161.73 0.25 152 7 −8890# 300# −6170 7
Bk 97 12030# 90# 11490# 70# 5770# 70# −2220# 90# −6360# 120# −6130# 70#
Cf 98 12995 5 9957 5 6361 5 −4667 13 −5583 6 −9440# 30#
Es 99 13740# 230# 8250# 80# 7160# 50# −6850# 240# −2480# 50# −9350# 150#
Fm 100 14380 40 6763 12 8002 11 −8760# 300# −1519 14 −12210# 320#
Md 101 15270# 410# 5330# 330# 8700# 150# ∗ 1250# 240# ∗
No 102 ∗ 4060# 300# 9230# 100# ∗ 1790# 330# ∗

249 Am 95 10190# 310# ∗ ∗ 3250# 300# ∗ −2360# 300#
Cm 96 10926 5 12820# 300# 5219 14 1025 5 ∗ −5400# 70#
Bk 97 11784 6 11880# 100# 5525.0 2.3 −1330# 30# −8000# 200# −5461 5
Cf 98 12554 8 10386 4 6296.0 0.7 −3890# 100# −4956 5 −8650# 50#
Es 99 13580# 40# 8890# 30# 6940# 30# −6150# 230# −4190# 80# −8800# 30#
Fm 100 14110# 180# 7100# 100# 7810# 100# −8200# 360# −910# 100# −11600# 260#
Md 101 14860# 390# 5860# 230# 8460# 100# ∗ −260# 230# −11410# 380#
No 102 ∗ 4350# 370# 9170# 200# ∗ 2620# 340# ∗

250 Cm 96 10546 10 ∗ 5169 18 1817 11 ∗ −4932 11
Bk 97 11270# 70# 12190# 200# 5532 18 −280# 100# −7440# 300# −4846 4
Cf 98 12211 5 10798 5 6128.44 0.19 −2902 12 −6867 5 −8080# 30#
Es 99 13220# 110# 9430# 120# 6830# 120# −5410# 320# −3910# 100# −8460# 140#
Fm 100 13975 17 7744 13 7557 12 −7440# 200# −2941 12 −11320# 220#
Md 101 14660# 380# 6240# 310# 8310# 200# ∗ 170# 300# −11250# 450#
No 102 15290# 360# 4970# 200# 8950# 200# ∗ 610# 230# ∗

251 Cm 96 10245 23 ∗ 5230# 300# 2513 22 ∗ −4375 23
Bk 97 10765 11 12450# 300# 5650# 100# 715 12 ∗ −4015 11
Cf 98 11734 4 11193 5 6175.8 1.0 −1852 9 −6143 11 −7160# 100#
Es 99 12810# 30# 9915 6 6596.7 2.6 −4520# 200# −5728 7 −7633 13
Fm 100 13780# 100# 8317 8 7425.1 2.0 −6930# 180# −2474 8 −10720# 300#
Md 101 14440# 300# 6730# 210# 7990# 200# −8870# 360# −1490# 230# −10560# 290#
No 102 15040# 380# 5280# 200# 8910# 100# ∗ 1550# 180# ∗
Lr 103 ∗ 4010# 370# 9430# 440# ∗ 1970# 420# ∗

252 Cm 96 10080# 300# ∗ ∗ 3020# 300# ∗ −4240# 300#
Bk 97 10560# 200# ∗ 5550# 280# 1240# 210# ∗ −3670# 200#
Cf 98 11280 5 11533 10 6216.87 0.04 −783 7 −7903 23 −6550 7
Es 99 12080# 110# 10240 50 6790# 50# −3340# 200# −5220 50 −6760 50
Fm 100 13399 13 8932 6 7152.7 2.0 −6064 14 −4606 7 −10280# 200#
Md 101 14150# 360# 7180# 220# 7900# 200# −8210# 320# −1170# 200# −10360# 260#
No 102 14780# 200# 5770 17 8550 6 ∗ −395 15 −13090# 300#
Lr 103 ∗ 4380# 390# 9260# 70# ∗ 2520# 320# ∗

253 Bk 97 10440# 360# ∗ 5400# 200# 1920# 360# ∗ −3180# 360#
Cf 98 10976 6 11925 23 6126 4 −49 7 −7040# 300# −6060 50
Es 99 11641 6 10792 11 6739.16 0.05 −2290# 210# −6810# 200# −5875 6
Fm 100 12780 9 9363 5 7199 3 −5120# 100# −3973 6 −9350# 200#
Md 101 13870# 290# 7790# 210# 7700# 210# −7390# 300# −3280# 210# −9650# 210#
No 102 14590# 200# 6100# 100# 8421 8 −9330# 470# 360# 100# −12440# 270#
Lr 103 15350# 370# 4920# 300# 8937 9 ∗ 770# 300# ∗
Rf 104 ∗ 3700# 490# 9550# 300# ∗ 3620# 450# ∗
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A Elt. Z S(n) S(p) Q(4β−) Q(d,α ) Q(p,α ) Q(n,α )

254 Bk 97 4610# 470# ∗ 880# 310# 16050# 420# 12610# 300# ∗
Cf 98 6032 12 6880# 360# −3384 21 13520# 200# 10977 16 10340 25
Es 99 5093 4 4598 7 −7860# 340# 16669 6 12721 6 12411 11
Fm 100 6517 4 5398.5 2.9 −12420# 290# 14320 50 11256 6 12416 5
Md 101 5860# 230# 3120# 100# ∗ 17410# 100# 12390# 100# 14650# 100#
No 102 7810# 100# 3870# 210# ∗ 14810# 200# 10560# 200# 14384 19
Lr 103 6910# 400# 1910# 350# ∗ 17680# 340# 11800# 380# 16470# 390#
Rf 104 8540# 540# 2660# 360# ∗ 15190# 380# 10290# 410# 16050# 340#

255 Cf 98 4600# 200# 6870# 360# −2050# 200# 14590# 410# 11140# 280# 11400# 360#
Es 99 5974 12 4541 16 −5970# 210# 15499 12 12919 11 11200# 200#
Fm 100 5176 5 5482 6 −10600# 180# 15496 5 11370 50 13412 5
Md 101 6740# 100# 3350 7 −15200# 420# 16204 7 12890 8 13200 50
No 102 5942 20 3950# 100# ∗ 16260# 210# 11090# 200# 15683 11
Lr 103 7860# 390# 1960# 210# ∗ 16300# 230# 12040# 210# 15070# 280#
Rf 104 7000# 340# 2740# 380# ∗ 16420# 280# 10420# 300# 17160# 180#
Db 105 ∗ 570# 510# ∗ 16960# 620# ∗ 16850# 490#

256 Cf 98 5840# 360# ∗ −790# 300# 13360# 420# 10970# 470# ∗
Es 99 4970# 100# 4910# 220# −4690# 240# 16560# 100# 12750# 100# 11900# 370#
Fm 100 6384 7 5892 12 −8750 25 14205 8 11336 7 11831 6
Md 101 5300 50 3470 50 −13100# 300# 17420 50 13130 50 14250 50
No 102 7101 13 4308 10 ∗ 15020# 100# 11390# 210# 14121 8
Lr 103 6260# 300# 2270# 220# ∗ 17860# 220# 12270# 240# 16220# 300#
Rf 104 8230# 180# 3110# 210# ∗ 15100# 340# 10410# 230# 15420# 100#
Db 105 7390# 510# 970# 340# ∗ 18110# 410# 11790# 540# 17680# 370#

257 Es 99 5850# 420# 4920# 510# −3330# 460# 15310# 460# 12930# 410# 10660# 510#
Fm 100 4968 6 5890# 100# −7350# 100# 15211 12 11462 7 12895 12
Md 101 6690 50 3779 7 −11350# 230# 15908 5 12956 3 12651 4
No 102 5655 23 4660 60 ∗ 16108 23 11590# 100# 14983 22
Lr 103 7210# 300# 2380# 210# ∗ 16590# 210# 12880# 210# 14870# 230#
Rf 104 6370# 110# 3230# 240# ∗ 16590# 230# 10950# 350# 16860# 100#
Db 105 8450# 370# 1180# 230# ∗ 16660# 290# 11890# 360# 16140# 400#

258 Es 99 4770# 510# ∗ −2140# 320# 16370# 420# 12760# 360# ∗
Fm 100 6240# 200# 6270# 460# −5970# 280# 13950# 220# 11200# 200# 11260# 280#
Md 101 5379 5 4190 7 −10060# 340# 16913 8 12753 6 13246 12
No 102 6830# 200# 4810# 200# −13940# 460# 14570# 210# 11500# 200# 13330# 200#
Lr 103 5970# 230# 2690# 100# ∗ 17730# 100# 12850# 100# 15640# 100#
Rf 104 7610# 230# 3630# 290# ∗ 15240# 300# 11210# 290# 15190# 200#
Db 105 6670# 410# 1480# 360# ∗ 18220# 340# 12210# 390# 17340# 400#
Sg 106 ∗ 2220# 470# ∗ 15410# 510# 10240# 590# 16670# 450#

259 Fm 100 4790# 350# 6290# 410# −4700# 290# 15010# 500# 11380# 300# 12310# 410#
Md 101 6140# 200# 4090# 280# −8480# 290# 15750# 200# 13000# 200# 12080# 220#
No 102 5440# 220# 4870# 100# −12550# 200# 15820# 100# 11360# 110# 14270# 100#
Lr 103 7060# 120# 2920# 210# ∗ 16320# 70# 12890# 70# 13880# 90#
Rf 104 6070# 210# 3730# 130# ∗ 16380# 220# 11390# 230# 16220# 70#
Db 105 7720# 400# 1590# 290# ∗ 16880# 240# 12730# 210# 15880# 310#
Sg 106 6830# 450# 2380# 390# ∗ 17030# 290# 10800# 340# 18070# 180#

260 Fm 100 6130# 570# ∗ −3510# 540# 13650# 580# 11100# 650# ∗
Md 101 5140# 370# 4440# 420# −7130# 390# 16840# 370# 12830# 320# 12790# 520#
No 102 6570# 220# 5300# 280# −10970# 200# 14630# 200# 11480# 200# 12670# 200#
Lr 103 5650# 140# 3120# 150# −15340# 590# 17510# 230# 12900# 120# 14930# 120#
Rf 104 7320# 210# 3990# 210# ∗ 15020# 230# 11280# 290# 14560# 200#
Db 105 6500# 310# 2010# 240# ∗ 17990# 310# 12610# 250# 16590# 310#
Sg 106 8140# 180# 2810# 220# ∗ 15550# 350# 11110# 230# 16300# 110#
Bh 107 ∗ 330# 610# ∗ 18910# 710# ∗ 18920# 620#
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A Elt. Z S(2n) S(2p) Q(α ) Q(2β−) Q(εp) Q(β−n)

254 Bk 97 10280# 360# ∗ ∗ 2400# 300# ∗ −2980# 300#
Cf 98 10836 11 12290# 300# 5927 5 437 12 ∗ −5744 12
Es 99 11440 50 11120# 200# 6615.7 1.5 −1520# 100# −6230# 360# −5429 5
Fm 100 12056 6 9708 5 7307.5 1.9 −3820 18 −5686 6 −8470# 210#
Md 101 13260# 220# 8360# 110# 7860# 140# −6330# 350# −2790# 100# −9020# 140#
No 102 14299 22 6671 18 8226 13 −8600# 290# −1914 18 −12030# 230#
Lr 103 15130# 420# 5360# 390# 8790# 150# ∗ 1260# 390# −12020# 560#
Rf 104 ∗ 4140# 290# 9380# 200# ∗ 1570# 300# ∗

255 Cf 98 10640# 200# ∗ 5740# 200# 1010# 200# ∗ −5250# 200#
Es 99 11067 11 11420# 360# 6436.3 1.3 −754 13 −7590# 300# −4887 11
Fm 100 11693 6 10080 6 7239.7 1.8 −3054 11 −4830 12 −7790# 100#
Md 101 12600# 210# 8749 7 7905.9 2.6 −5210# 210# −4438 7 −7953 19
No 102 13760# 100# 7074 11 8442 6 −7540# 180# −1340 10 −11060# 340#
Lr 103 14770# 310# 5820# 290# 8610# 30# −9980# 470# −750# 230# −11330# 350#
Rf 104 15540# 490# 4650# 200# 9058 9 ∗ 2380# 180# ∗
Db 105 ∗ 3230# 480# 9720# 300# ∗ 2910# 540# ∗

256 Cf 98 10450# 300# ∗ 5560# 420# 1550# 300# ∗ −5120# 300#
Es 99 10950# 100# 11790# 310# 6230# 220# −430# 110# ∗ −4680# 100#
Fm 100 11561 7 10433 12 7027 5 −2338 10 −6610# 200# −7428 9
Md 101 12040# 110# 8950 50 7897 16 −4260# 230# −3760 50 −7310 50
No 102 13043 19 7658 8 8581 5 −6412 25 −3264 9 −10310# 210#
Lr 103 14120# 400# 6220# 240# 8820# 100# −8850# 370# −260# 220# −10600# 280#
Rf 104 15230# 290# 5067 30 8930 20 ∗ 93 26 −13880# 420#
Db 105 ∗ 3710# 450# 9460# 150# ∗ 3370# 360# ∗

257 Es 99 10830# 410# ∗ 6050# 200# 410# 410# ∗ −4150# 410#
Fm 100 11352 6 10800# 200# 6863.5 1.4 −1651 22 −5740# 300# −7100 50
Md 101 11989 7 9671 11 7557.6 1.0 −3740# 210# −5480# 100# −6899 8
No 102 12756 24 8137 22 8466 21 −5690# 110# −2535 23 −9700# 220#
Lr 103 13470# 290# 6690# 210# 9010# 30# −7610# 310# −2170# 210# −9570# 210#
Rf 104 14610# 200# 5500# 100# 9044 15 ∗ 820# 100# −12860# 310#
Db 105 15840# 480# 4290# 310# 9230 15 ∗ 1180# 320# ∗

258 Es 99 10630# 310# ∗ 5880# 420# 1010# 300# ∗ −3960# 300#
Fm 100 11200# 200# 11190# 360# 6660# 200# −1050# 280# ∗ −6640# 200#
Md 101 12070 50 10080# 100# 7271.3 1.9 −3150# 100# −5000# 410# −6624 22
No 102 12490# 200# 8590# 200# 8150# 200# −4920# 280# −4400# 200# −9330# 290#
Lr 103 13180# 240# 7350# 120# 8900 20 −6910# 360# −1450# 100# −9170# 150#
Rf 104 13980# 200# 6000# 200# 9250# 200# −9020# 460# −1130# 200# −12010# 300#
Db 105 15120# 450# 4700# 410# 9480# 70# ∗ 1720# 400# ∗
Sg 106 ∗ 3400# 420# 9670# 300# ∗ 2190# 430# ∗

259 Fm 100 11030# 280# ∗ 6470# 200# −410# 300# ∗ −6060# 280#
Md 101 11520# 200# 10360# 460# 7110# 200# −2230# 210# −6370# 360# −5930# 280#
No 102 12270# 100# 9060# 100# 7890# 100# −4290# 120# −3610# 220# −8800# 140#
Lr 103 13030# 220# 7720# 70# 8580# 70# −6250# 220# −3130# 70# −8620# 210#
Rf 104 13680# 130# 6420# 80# 9120# 70# −8260# 190# −370# 210# −11420# 350#
Db 105 14380# 310# 5210# 300# 9620 50 ∗ −30# 240# −11390# 470#
Sg 106 ∗ 3860# 210# 9830 30 ∗ 2970# 270# ∗

260 Fm 100 10930# 540# ∗ 6180# 400# 30# 540# ∗ −6050# 540#
Md 101 11280# 320# 10730# 440# 6940# 300# −1730# 340# ∗ −5630# 330#
No 102 12010# 280# 9390# 280# 7700# 200# −3540# 280# −5380# 350# −8310# 210#
Lr 103 12710# 150# 7990# 120# 8240# 100# −5400# 260# −2640# 230# −8200# 140#
Rf 104 13390# 280# 6910# 280# 8900# 200# −7440# 200# −2250# 220# −11020# 290#
Db 105 14220# 410# 5740# 250# 9380 70 −9940# 620# 540# 240# −11050# 290#
Sg 106 14970# 420# 4390# 200# 9920 30 ∗ 900# 80# ∗
Bh 107 ∗ 2710# 670# 10470# 500# ∗ 4220# 620# ∗
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A Elt. Z S(n) S(p) Q(4β−) Q(d,α ) Q(p,α ) Q(n,α )

261 Md 101 6140# 720# 4450# 820# −5900# 690# 15490# 710# 12920# 680# 11420# 710#
No 102 5180# 360# 5340# 440# −9660# 330# 15590# 360# 11680# 300# 13730# 360#
Lr 103 6790# 230# 3340# 280# −13770# 310# 16160# 220# 12950# 280# 13520# 200#
Rf 104 5910# 200# 4250# 120# ∗ 16180# 80# 11340# 110# 15480# 200#
Db 105 7370# 330# 2060# 310# ∗ 16690# 240# 12840# 310# 15190# 250#
Sg 106 6490# 130# 2800# 260# ∗ 16770# 250# 11280# 370# 17410# 240#
Bh 107 8360# 620# 540# 230# ∗ 17380# 290# 12780# 470# 17230# 410#

262 Md 101 5140# 870# ∗ −4860# 610# 16470# 770# 12570# 650# ∗
No 102 6630# 540# 5820# 790# −8470# 530# 14110# 550# 11190# 490# 11890# 530#
Lr 103 5510# 280# 3670# 360# −12350# 400# 17220# 280# 12880# 220# 14150# 280#
Rf 104 6990# 280# 4460# 350# ∗ 14830# 310# 11410# 290# 13930# 300#
Db 105 6180# 290# 2340# 180# ∗ 17830# 270# 12730# 200# 16060# 200#
Sg 106 7810# 310# 3240# 370# ∗ 15460# 370# 11190# 350# 15670# 290#
Bh 107 6930# 410# 980# 370# ∗ 18600# 350# 12680# 390# 18020# 410#

263 No 102 5040# 660# 5720# 760# −7240# 510# 15210# 810# 11290# 580# 12980# 700#
Lr 103 6530# 410# 3570# 580# −10940# 520# 15880# 470# 12920# 410# 12760# 480#
Rf 104 5630# 340# 4580# 270# −14910# 390# 15990# 270# 11430# 220# 14870# 270#
Db 105 7230# 250# 2570# 330# ∗ 16510# 170# 12830# 260# 14480# 200#
Sg 106 6280# 310# 3340# 220# ∗ 16550# 260# 11410# 260# 16710# 240#
Bh 107 7940# 500# 1110# 460# ∗ 17160# 390# 12890# 370# 16580# 430#
Hs 108 ∗ 2010# 490# ∗ 17130# 420# 11000# 680# 18810# 350#

264 No 102 6400# 810# ∗ −6140# 700# 13950# 870# 11030# 910# ∗
Lr 103 5510# 570# 4040# 660# −9840# 520# 16990# 630# 12590# 530# 13390# 780#
Rf 104 6730# 480# 4780# 580# −13420# 450# 14760# 490# 11480# 490# 13320# 540#
Db 105 5820# 290# 2770# 290# ∗ 17680# 370# 12910# 230# 15450# 310#
Sg 106 7500# 310# 3620# 330# ∗ 15230# 340# 11270# 370# 15120# 280#
Bh 107 6610# 460# 1440# 300# ∗ 18350# 400# 12770# 300# 17340# 360#
Hs 108 8220# 350# 2300# 370# ∗ 15840# 350# 11130# 230# 17080# 130#

265 Lr 103 6390# 840# 4030# 960# −8670# 810# 15640# 870# 12820# 840# 12140# 920#
Rf 104 5540# 620# 4810# 610# −12460# 450# 15750# 560# 11450# 470# 14410# 620#
Db 105 6960# 370# 2990# 530# −16350# 540# 16350# 340# 12950# 400# 14000# 350#
Sg 106 6040# 290# 3830# 240# ∗ 16420# 180# 11410# 190# 16070# 290#
Bh 107 7570# 470# 1500# 470# ∗ 17070# 400# 13010# 470# 15950# 420#
Hs 108 6500# 140# 2180# 310# ∗ 17280# 390# 11560# 370# 18400# 310#
Mt 109 ∗ 60# 460# ∗ 17780# 580# ∗ 18000# 580#

266 Lr 103 4840# 970# ∗ −7110# 690# 17190# 920# 13020# 820# ∗
Rf 104 6910# 690# 5320# 890# −11310# 610# 14360# 690# 11070# 650# 12540# 730#
Db 105 5810# 460# 3260# 560# −15160# 500# 17270# 580# 12770# 400# 14720# 510#
Sg 106 7190# 290# 4060# 400# ∗ 15050# 370# 11460# 330# 14510# 340#
Bh 107 6400# 430# 1860# 210# ∗ 18170# 350# 12890# 240# 16780# 260#
Hs 108 8060# 320# 2680# 470# ∗ 15830# 400# 11440# 460# 16620# 310#
Mt 109 7000# 580# 570# 370# ∗ 19010# 350# 13010# 490# 18930# 500#

267 Rf 104 4740# 790# 5220# 870# −9560# 580# 16010# 920# 11840# 720# 14200# 860#
Db 105 6820# 590# 3170# 710# −13910# 720# 16000# 630# 12680# 650# 13410# 640#
Sg 106 5870# 390# 4130# 450# −18550# 460# 16140# 390# 11410# 360# 15370# 520#
Bh 107 7410# 330# 2090# 390# ∗ 16800# 270# 12990# 390# 15190# 350#
Hs 108 6500# 300# 2770# 230# ∗ 16900# 390# 11560# 300# 17620# 300#
Mt 109 8060# 640# 570# 610# ∗ 17440# 560# 13170# 550# 17480# 610#
Ea 110 ∗ 730# 500# ∗ 18340# 590# ∗ 20500# 370#

268 Rf 104 6100# 910# ∗ −7940# 820# 14750# 960# 12130# 1000# ∗
Db 105 5210# 710# 3640# 780# −12370# 620# 17690# 760# 13010# 680# 14590# 890#
Sg 106 6970# 600# 4280# 710# −16940# 740# 14970# 650# 11390# 610# 13940# 690#
Bh 107 6110# 460# 2330# 470# ∗ 17870# 470# 12910# 380# 16040# 470#
Hs 108 7720# 430# 3090# 490# ∗ 15570# 460# 11400# 560# 15940# 420#
Mt 109 6750# 630# 830# 330# ∗ 18750# 420# 12920# 340# 18300# 490#
Ea 110 8580# 620# 1250# 740# ∗ 16760# 610# 11980# 680# 18420# 520#
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261 Md 101 11290# 680# ∗ 6650# 500# −1080# 680# ∗ −5200# 680#
No 102 11750# 320# 9780# 410# 7490# 300# −2810# 300# −4430# 580# −7840# 320#
Lr 103 12430# 210# 8640# 280# 8140# 200# −4820# 310# −4280# 370# −7660# 280#
Rf 104 13230# 80# 7370# 100# 8650 19 −6850# 130# −1590# 200# −10430# 230#
Db 105 13870# 310# 6050# 240# 9220# 100# −8950# 330# −1190# 260# −10280# 230#
Sg 106 14640# 220# 4820# 140# 9800# 70# ∗ 1720# 240# −13520# 590#
Bh 107 ∗ 3350# 310# 10560 50 ∗ 2370# 330# ∗

262 Md 101 11290# 660# ∗ 6280# 500# −720# 620# ∗ −5170# 660#
No 102 11800# 490# 10270# 670# 7100# 400# −2440# 530# ∗ −7680# 490#
Lr 103 12300# 230# 9010# 370# 8010# 200# −4150# 270# −3640# 680# −7260# 200#
Rf 104 12900# 350# 7800# 350# 8490# 200# −6030# 400# −3400# 410# −10060# 370#
Db 105 13550# 290# 6590# 220# 9010# 150# −8200# 390# −580# 270# −9960# 220#
Sg 106 14300# 290# 5300# 350# 9600# 200# ∗ −180# 290# −12980# 370#
Bh 107 15280# 670# 3780# 420# 10300 25 ∗ 2810# 420# ∗

263 No 102 11670# 580# ∗ 6850# 400# −1860# 520# ∗ −7220# 530#
Lr 103 12040# 410# 9390# 740# 7620# 300# −3440# 400# −5030# 690# −6800# 460#
Rf 104 12620# 190# 8250# 350# 8300# 150# −5380# 220# −2400# 480# −9500# 260#
Db 105 13410# 290# 7030# 260# 8830# 150# −7500# 400# −2300# 260# −9390# 330#
Sg 106 14090# 180# 5680# 130# 9390# 100# −9540# 370# 530# 310# −12330# 370#
Bh 107 14870# 430# 4350# 430# 10080# 300# ∗ 1050# 410# ∗
Hs 108 ∗ 2990# 370# 10670# 300# ∗ 4040# 450# ∗

264 No 102 11450# 780# ∗ 6580# 400# −1530# 780# ∗ −7090# 730#
Lr 103 12040# 480# 9760# 730# 7250# 300# −3140# 490# ∗ −6680# 470#
Rf 104 12360# 530# 8350# 630# 8140# 400# −4610# 530# −4090# 660# −9010# 480#
Db 105 13050# 290# 7340# 310# 8660# 200# −6710# 360# −1600# 430# −8930# 260#
Sg 106 13780# 400# 6190# 400# 9210# 200# −8820# 290# −1340# 340# −11890# 460#
Bh 107 14550# 440# 4780# 330# 9970# 150# ∗ 1670# 320# −11760# 450#
Hs 108 ∗ 3400# 290# 10591 20 ∗ 2090# 130# ∗

265 Lr 103 11910# 800# ∗ 7000# 300# −2570# 770# ∗ −6340# 840#
Rf 104 12270# 460# 8850# 650# 7780# 300# −4110# 430# −3230# 770# −8720# 480#
Db 105 12780# 330# 7770# 460# 8490# 200# −6100# 470# −3040# 520# −8380# 400#
Sg 106 13540# 140# 6600# 190# 9080 50 −8360# 150# −650# 450# −11320# 280#
Bh 107 14180# 530# 5120# 410# 9770# 300# −10250# 600# −80# 440# −11100# 380#
Hs 108 14720# 370# 3620# 180# 10590 50 ∗ 3100# 310# ∗
Mt 109 ∗ 2360# 590# 11070# 400# ∗ 3470# 540# ∗

266 Lr 103 11240# 790# ∗ 7300# 300# −1610# 750# ∗ −5650# 780#
Rf 104 12440# 700# 9350# 840# 7500# 300# −3830# 610# ∗ −8670# 610#
Db 105 12770# 430# 8070# 570# 8190# 300# −5510# 410# −2450# 800# −8150# 370#
Sg 106 13220# 400# 7050# 530# 8880 30 −7480# 400# −2300# 510# −10940# 470#
Bh 107 13960# 340# 5690# 310# 9550# 90# −9650# 400# 480# 350# −11000# 240#
Hs 108 14560# 290# 4180# 400# 10336 20 ∗ 1080# 290# −13710# 540#
Mt 109 ∗ 2750# 440# 10996 25 ∗ 4030# 510# ∗

267 Rf 104 11650# 710# ∗ 7800# 300# −2700# 640# ∗ −7610# 680#
Db 105 12630# 550# 8490# 850# 7900# 300# −4910# 540# −4430# 810# −7780# 550#
Sg 106 13060# 280# 7390# 500# 8640# 200# −6860# 290# −1260# 600# −10420# 340#
Bh 107 13810# 460# 6150# 390# 9370# 200# −9000# 600# −1120# 450# −10350# 390#
Hs 108 14560# 170# 4640# 120# 10120# 70# −11690# 380# 1770# 300# −13200# 360#
Mt 109 15070# 710# 3250# 660# 10870# 400# ∗ 2370# 580# ∗
Ea 110 ∗ 1300# 390# 12280# 110# ∗ 5980# 460# ∗

268 Rf 104 10850# 890# ∗ 8100# 300# −1830# 890# ∗ −6890# 850#
Db 105 12030# 640# 8860# 840# 8200# 300# −4020# 650# ∗ −7120# 590#
Sg 106 12850# 610# 7450# 760# 8400# 300# −6110# 680# −3490# 790# −9980# 600#
Bh 107 13520# 430# 6450# 520# 9080# 300# −8360# 490# −420# 600# −9970# 390#
Hs 108 14220# 500# 5170# 500# 9900# 300# −10840# 650# −80# 490# −12860# 680#
Mt 109 14810# 470# 3600# 370# 10730# 150# ∗ 3030# 410# −13300# 480#
Ea 110 ∗ 1820# 580# 11920# 500# ∗ 3890# 510# ∗
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269 Db 105 6190# 940# 3730# 1050# −10800# 950# 16240# 960# 13720# 940# 13240# 1010#
Sg 106 5140# 850# 4210# 840# −15250# 670# 16650# 810# 12060# 750# 15710# 850#
Bh 107 7200# 560# 2550# 680# ∗ 16550# 490# 12900# 500# 14650# 550#
Hs 108 6310# 430# 3280# 400# ∗ 16680# 290# 11490# 230# 16820# 310#
Mt 109 7770# 640# 870# 690# ∗ 17480# 560# 13210# 620# 16930# 590#
Ea 110 6830# 520# 1330# 340# ∗ 17990# 560# 12150# 370# 19640# 320#

270 Db 105 5040# 1060# ∗ −9260# 900# 17290# 1010# 13420# 920# ∗
Sg 106 6610# 900# 4620# 990# −13410# 680# 15260# 810# 12270# 780# 13840# 840#
Bh 107 5350# 630# 2760# 810# ∗ 18170# 710# 13430# 540# 16120# 660#
Hs 108 7520# 310# 3600# 500# ∗ 15270# 470# 11390# 390# 15170# 390#
Mt 109 6580# 770# 1140# 550# ∗ 18620# 680# 13120# 550# 17760# 600#
Ea 110 8450# 320# 2010# 620# ∗ 16290# 430# 11770# 620# 17690# 310#

271 Sg 106 5140# 900# 4720# 970# −11730# 660# 16310# 1010# 12340# 840# 14800# 960#
Bh 107 6620# 730# 2770# 830# ∗ 16700# 860# 13780# 780# 14710# 770#
Hs 108 5270# 440# 3530# 580# ∗ 17200# 530# 12230# 510# 16870# 640#
Mt 109 7620# 780# 1250# 630# ∗ 17310# 580# 13230# 700# 16250# 680#
Ea 110 6820# 310# 2250# 550# ∗ 17240# 560# 11700# 330# 18590# 430#

272 Sg 106 6500# 1000# ∗ −10400# 1000# 14850# 1050# 12030# 1090# ∗
Bh 107 5410# 830# 3040# 890# −14520# 690# 17890# 870# 13510# 890# 15490# 980#
Hs 108 6770# 670# 3680# 800# ∗ 15770# 740# 12650# 710# 15240# 870#
Mt 109 5650# 740# 1630# 590# ∗ 19180# 560# 13880# 500# 17800# 640#
Ea 110 7830# 660# 2470# 860# ∗ 15980# 840# 11630# 850# 17070# 660#
Eb 111 ∗ 250# 350# ∗ 19000# 440# 12770# 360# 19210# 640#

273 Sg 106 5220# 1010# ∗ −9910# 670# ∗ 11860# 980# ∗
Bh 107 6590# 1030# 3130# 1130# −13100# 1030# 16440# 1050# 13520# 1030# 13940# 1100#
Hs 108 5340# 1010# 3610# 1030# ∗ 17050# 1000# 12660# 950# 16510# 1030#
Mt 109 6980# 700# 1830# 770# ∗ 17470# 610# 14420# 590# 16170# 690#
Ea 110 5700# 660# 2520# 500# ∗ 17910# 580# 12510# 550# 18890# 310#
Eb 111 8010# 690# 430# 890# ∗ 17810# 610# 13210# 670# 17780# 810#

274 Bh 107 5440# 1140# 3360# 1020# −12360# 1000# 17490# 1090# 13220# 1010# ∗
Hs 108 7010# 1050# 4020# 1050# ∗ 15460# 890# 12270# 860# 14640# 920#
Mt 109 5670# 760# 2160# 1000# ∗ 18570# 800# 14030# 650# 17120# 790#
Ea 110 7490# 510# 3020# 710# ∗ 16070# 690# 12650# 750# 16670# 600#
Eb 111 6180# 860# 910# 630# ∗ 19460# 900# 13850# 630# 19220# 840#

275 Bh 107 6390# 1020# ∗ −11080# 950# 16330# 930# 13330# 1010# ∗
Hs 108 5440# 960# 4020# 1060# ∗ 16610# 1100# 12240# 940# 15700# 1050#
Mt 109 7000# 810# 2150# 880# ∗ 16920# 1020# 13800# 830# 15530# 850#
Ea 110 5570# 670# 2930# 720# ∗ 17480# 680# 12730# 660# 17870# 730#
Eb 111 7670# 930# 1100# 850# ∗ 17490# 700# 14020# 950# 17200# 840#

276 Hs 108 6900# 1090# 4530# 1050# ∗ 15150# 1140# 11930# 1170# 14020# 1060#
Mt 109 5730# 900# 2440# 990# ∗ 18190# 940# 13410# 1070# 16390# 1070#
Ea 110 7270# 760# 3200# 850# ∗ 15870# 830# 12430# 790# 15940# 1030#
Eb 111 5880# 930# 1410# 770# ∗ 19100# 800# 13840# 640# 18300# 810#

277 Hs 108 5620# 1100# ∗ −13140# 740# 15920# 980# 11760# 1070# ∗
Mt 109 6890# 1110# 2430# 1210# ∗ 16740# 1140# 13520# 1100# 14940# 1180#
Ea 110 5640# 1140# 3110# 1180# ∗ 17230# 1130# 12460# 1110# 17310# 1160#
Eb 111 7120# 880# 1250# 870# ∗ 17550# 770# 14200# 790# 16850# 830#
Ec 112 ∗ 2210# 640# ∗ 17980# 700# 12530# 630# 19110# 510#

278 Mt 109 5840# 1220# 2660# 1110# ∗ 17790# 1170# 13120# 1100# 15490# 1060#
Ea 110 7310# 1180# 3520# 1110# ∗ 15660# 960# 12150# 900# 15440# 990#
Eb 111 6130# 890# 1740# 1150# ∗ 18690# 880# 13650# 780# 17720# 870#
Ec 112 7730# 550# 2820# 820# ∗ 16130# 820# 12480# 870# 16950# 700#
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269 Db 105 11410# 910# ∗ 8400# 300# −3010# 880# ∗ −6340# 940#
Sg 106 12110# 710# 7850# 870# 8800# 500# −4940# 670# −2530# 960# −9000# 760#
Bh 107 13310# 490# 6830# 630# 8840# 300# −7790# 690# −2400# 670# −9440# 580#
Hs 108 14030# 160# 5610# 300# 9630# 100# −10310# 180# 580# 550# −12420# 340#
Mt 109 14520# 770# 3960# 610# 10530# 400# ∗ 1370# 670# −12490# 750#
Ea 110 15410# 390# 2160# 170# 11580 70 ∗ 4790# 430# ∗

270 Db 105 11240# 890# ∗ 8200# 300# −2710# 860# ∗ −6250# 970#
Sg 106 11740# 820# 8350# 940# 9100# 300# −4030# 680# ∗ −8410# 740#
Bh 107 12550# 600# 6970# 710# 9300# 300# −6560# 720# −1550# 910# −8480# 480#
Hs 108 13830# 500# 6150# 610# 9300 30 −9380# 410# −1800# 720# −12170# 620#
Mt 109 14350# 620# 4420# 660# 10350# 500# ∗ 1990# 680# −12230# 560#
Ea 110 15280# 580# 2880# 500# 11200 50 ∗ 2640# 310# ∗

271 Sg 106 11750# 920# ∗ 8700# 300# −3900# 730# ∗ −8210# 800#
Bh 107 11970# 690# 7390# 950# 9500# 300# −5550# 790# −3130# 910# −7580# 630#
Hs 108 12790# 360# 6290# 740# 9900# 200# −7830# 350# −460# 700# −10870# 640#
Mt 109 14200# 790# 4850# 700# 10140# 500# ∗ −280# 730# −11410# 630#
Ea 110 15270# 170# 3400# 160# 10870 20 ∗ 3340# 310# ∗

272 Sg 106 11650# 980# ∗ 8300# 300# −3630# 960# ∗ −8090# 950#
Bh 107 12030# 770# 7760# 940# 9300# 300# −5320# 780# ∗ −7720# 700#
Hs 108 12040# 640# 6450# 840# 10100# 200# −6770# 870# −2090# 870# −10020# 810#
Mt 109 13270# 720# 5150# 670# 10600# 300# −9200# 590# 680# 740# −10240# 490#
Ea 110 14660# 710# 3710# 710# 10760# 500# ∗ 780# 730# ∗
Eb 111 ∗ 2510# 630# 11440# 100# ∗ 4330# 660# ∗

273 Sg 106 11720# 930# ∗ ∗ −3510# 1060# ∗ −7900# 900#
Bh 107 12010# 1000# ∗ 8900# 300# −4930# 970# ∗ −7540# 1010#
Hs 108 12110# 890# 6650# 1050# 9900# 500# −6410# 830# −930# 1130# −9700# 960#
Mt 109 12630# 760# 5510# 760# 10820# 300# −8170# 790# −880# 790# −9380# 830#
Ea 110 13530# 170# 4140# 360# 11370 50 ∗ 1850# 590# −12500# 360#
Eb 111 ∗ 2900# 830# 11200# 250# ∗ 1970# 770# ∗

274 Bh 107 12040# 990# ∗ 8500# 300# −4710# 960# ∗ −7650# 1140#
Hs 108 12340# 870# 7150# 1000# 9500# 200# −5930# 810# −2720# 930# −9730# 830#
Mt 109 12650# 740# 5770# 830# 10500# 300# −7660# 830# 50# 1000# −9350# 570#
Ea 110 13190# 810# 4850# 760# 11400# 400# ∗ −300# 960# −11970# 780#
Eb 111 14190# 700# 3420# 780# 11600# 300# ∗ 2770# 800# ∗

275 Bh 107 11830# 1060# ∗ ∗ −4100# 880# ∗ −7030# 920#
Hs 108 12450# 1090# 7380# 970# 9200# 300# −5800# 850# ∗ −9510# 910#
Mt 109 12670# 780# 6170# 1020# 10120# 200# −6980# 910# −1510# 980# −8860# 770#
Ea 110 13060# 470# 5090# 940# 11100# 300# ∗ 1140# 790# −11370# 760#
Eb 111 13850# 920# 4120# 860# 11550# 400# ∗ 770# 890# ∗

276 Hs 108 12350# 1050# ∗ 8800# 300# −5430# 1020# ∗ −9410# 1010#
Mt 109 12730# 880# 6460# 1030# 9800# 300# −6840# 920# −860# 940# −9020# 810#
Ea 110 12840# 780# 5350# 890# 10600# 200# ∗ −690# 940# −10970# 920#
Eb 111 13550# 880# 4330# 840# 11320# 400# ∗ 1880# 860# ∗

277 Hs 108 12520# 1020# ∗ 8400# 300# −5410# 1210# ∗ −9300# 990#
Mt 109 12630# 1060# 6970# 1100# 9500# 300# −6610# 1080# ∗ −8640# 1070#
Ea 110 12910# 1070# 5550# 1200# 10300# 500# −7730# 970# 570# 1270# −10720# 1150#
Eb 111 13000# 930# 4450# 860# 11180# 350# ∗ 500# 920# ∗
Ec 112 ∗ 3620# 470# 11620 30 ∗ 2870# 620# ∗

278 Mt 109 12740# 1080# ∗ 9100# 300# −6330# 1050# ∗ −8850# 1280#
Ea 110 12940# 910# 5950# 1070# 10000# 200# −7310# 860# −1120# 990# −10910# 920#
Eb 111 13250# 890# 4850# 930# 10720# 300# ∗ 1270# 1090# −10250# 650#
Ec 112 ∗ 4070# 810# 11380# 200# ∗ 780# 1100# ∗
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279 Mt 109 6790# 1100# ∗ ∗ 16630# 1020# 13230# 1090# ∗
Ea 110 5840# 1010# 3520# 1120# ∗ 16710# 1150# 12040# 1010# 16500# 1110#
Eb 111 7270# 920# 1700# 950# ∗ 17070# 1170# 13650# 900# 16180# 950#
Ec 112 5990# 730# 2690# 800# ∗ 17260# 790# 12370# 800# 18230# 780#

280 Ea 110 7200# 1130# 3930# 1110# ∗ 15350# 1190# 11730# 1220# 14920# 1120#
Eb 111 6200# 1000# 2060# 1050# ∗ 18170# 1010# 13090# 1220# 16870# 1150#
Ec 112 7610# 810# 3030# 920# ∗ 15770# 900# 11870# 890# 16260# 1160#

281 Ea 110 5960# 1120# ∗ ∗ 16180# 1020# 11620# 1110# ∗
Eb 111 7230# 1190# 2090# 1260# ∗ 16780# 1190# 13160# 1150# 15480# 1250#
Ec 112 5980# 1180# 2810# 1230# ∗ 17060# 1190# 12020# 1170# 17590# 1200#

282 Eb 111 6100# 1290# 2240# 1150# ∗ 17870# 1230# 12900# 1160# 16170# 1140#
Ec 112 7630# 1210# 3200# 1170# ∗ 15640# 1030# 11660# 970# 15800# 1030#

283 Eb 111 7210# 1180# ∗ ∗ 16630# 1070# 12890# 1150# ∗
Ec 112 6180# 1040# 3280# 1170# ∗ 16690# 1210# 11680# 1070# 16820# 1140#
Ed 113 ∗ 1060# 1020# ∗ 17390# 1230# 13630# 970# 16800# 1040#

284 Ec 112 7520# 1150# 3590# 1150# ∗ 15270# 1230# 11400# 1260# 15260# 1120#
Ed 113 6550# 1080# 1430# 1110# ∗ 18460# 1070# 13060# 1270# 17480# 1230#

285 Ec 112 6470# 1120# ∗ ∗ 16010# 1070# 11030# 1150# ∗
Ed 113 7460# 1260# 1380# 1300# ∗ 17180# 1250# 13220# 1210# 16120# 1320#
Ee 114 ∗ 2060# 1300# ∗ 17460# 1260# ∗ 18630# 1250#

286 Ed 113 6440# 1360# 1350# 1190# ∗ 18250# 1270# 12960# 1210# 16890# 1220#
Ee 114 7930# 1290# 2520# 1250# ∗ 16090# 1110# 11760# 1060# 16880# 1090#

287 Ed 113 7550# 1260# ∗ ∗ 17180# 1110# 12930# 1190# ∗
Ee 114 6450# 1090# 2520# 1210# ∗ 17110# 1250# 11870# 1110# 17960# 1150#
Ef 115 ∗ 460# 1100# ∗ 17690# 1300# ∗ 17850# 1120#

288 Ee 114 7990# 1150# 2960# 1190# ∗ 15560# 1270# 11340# 1300# 16440# 1120#
Ef 115 6850# 1160# 870# 1150# ∗ 18760# 1150# 13060# 1340# 18460# 1300#

289 Ee 114 6590# 1120# ∗ ∗ 16520# 1110# 11200# 1190# ∗
Ef 115 7860# 1330# 740# 1330# ∗ 17340# 1280# 13120# 1280# 17040# 1390#
Eg 116 ∗ 1360# 1380# ∗ 17860# 1340# ∗ 19630# 1330#

290 Ef 115 6740# 1420# 900# 1230# ∗ 18590# 1300# 12820# 1250# 17850# 1290#
Eg 116 8330# 1380# 1820# 1330# ∗ 16390# 1200# 11760# 1150# 17750# 1140#

291 Ef 115 7850# 1320# ∗ ∗ 17330# 1150# 12960# 1230# ∗
Eg 116 6750# 1200# 1820# 1300# ∗ 17510# 1330# 11870# 1200# 18990# 1200#
Eh 117 ∗ −140# 1220# ∗ 17890# 1400# ∗ 18750# 1230#

292 Eg 116 8280# 1200# 2260# 1230# ∗ 15970# 1300# 11450# 1330# 17300# 1120#
Eh 117 7150# 1290# 270# 1270# ∗ 19060# 1270# 12960# 1440# 19460# 1390#

293 Ei 118 ∗ 660# 1520# ∗ 18260# 1490# ∗ 20630# 1470#
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A Elt. Z S(2n) S(2p) Q(α ) Q(2β−) Q(εp) Q(β−n)

279 Mt 109 12630# 1140# ∗ 8700# 300# −5850# 980# ∗ −8330# 990#
Ea 110 13150# 1220# 6180# 1040# 9600# 200# −7160# 890# ∗ −10630# 980#
Eb 111 13400# 910# 5220# 1100# 10450# 300# ∗ −160# 1070# −9790# 850#
Ec 112 13720# 510# 4430# 1080# 10960# 200# ∗ 2100# 840# ∗

280 Ea 110 13050# 1090# ∗ 9300# 200# −6750# 1060# ∗ −10560# 1080#
Eb 111 13470# 980# 5580# 1120# 9980# 300# ∗ 420# 1030# −10000# 890#
Ec 112 13600# 830# 4730# 930# 10620# 200# ∗ 330# 980# ∗

281 Ea 110 13160# 1040# ∗ 8960 50 −6730# 1230# ∗ −10320# 1040#
Eb 111 13440# 1140# 6030# 1180# 9640# 300# ∗ ∗ −9620# 1130#
Ec 112 13590# 1100# 4870# 1230# 10280# 200# ∗ 1550# 1300# ∗

282 Eb 111 13340# 1160# ∗ 9380# 300# ∗ ∗ −9750# 1330#
Ec 112 13600# 950# 5290# 1100# 9960# 200# ∗ −110# 1020# ∗

283 Eb 111 13310# 1210# ∗ 8960# 300# −7490# 1070# ∗ −9330# 1050#
Ec 112 13810# 1250# 5510# 1060# 9620# 200# ∗ ∗ ∗
Ed 113 ∗ 4260# 1180# 10600# 300# ∗ 1060# 1150# ∗

284 Ec 112 13700# 1110# ∗ 9300 50 ∗ ∗ −11860# 1120#
Ed 113 ∗ 4710# 1200# 10250# 300# ∗ 1710# 1120# ∗

285 Ec 112 13990# 1060# ∗ 8790 50 −8940# 1260# ∗ −11770# 1080#
Ed 113 14020# 1220# 4970# 1250# 10020# 300# ∗ ∗ ∗
Ee 114 ∗ 3490# 1290# 11000# 300# ∗ 3250# 1340# ∗

286 Ed 113 13910# 1230# ∗ 9680# 300# ∗ ∗ −11070# 1390#
Ee 114 ∗ 3890# 1150# 10700# 300# ∗ 1790# 1060# ∗

287 Ed 113 13990# 1290# ∗ 9340# 300# −9450# 1150# ∗ −10690# 1130#
Ee 114 14370# 1290# 3870# 1060# 10440 50 ∗ ∗ ∗
Ef 115 ∗ 2980# 1260# 11300# 300# ∗ 2680# 1220# ∗

288 Ee 114 14440# 1150# ∗ 9970 50 ∗ ∗ −13190# 1160#
Ef 115 ∗ 3390# 1270# 11000# 300# ∗ 3370# 1190# ∗

289 Ee 114 14580# 1060# ∗ 9850 50 −10790# 1310# ∗ −12930# 1130#
Ef 115 14720# 1290# 3710# 1320# 10600# 300# ∗ ∗ ∗
Eg 116 ∗ 2220# 1330# 11700# 350# ∗ 4980# 1380# ∗

290 Ef 115 14610# 1300# ∗ 10300# 300# ∗ ∗ −12470# 1470#
Eg 116 ∗ 2560# 1200# 11300# 350# ∗ 3250# 1120# ∗

291 Ef 115 14590# 1350# ∗ 10000# 300# −11350# 1250# ∗ −11990# 1220#
Eg 116 15070# 1380# 2720# 1120# 11000# 350# ∗ ∗ ∗
Eh 117 ∗ 1680# 1350# 11900# 400# ∗ 4280# 1320# ∗

292 Eg 116 15030# 1200# ∗ 10710 50 ∗ ∗ −14390# 1230#
Eh 117 ∗ 2090# 1360# 11600# 400# ∗ 4970# 1290# ∗

293 Ei 118 ∗ 920# 1470# 12300# 500# ∗ 6580# 1470# ∗
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Fig.  1. Two-neutron separation energies  N =    0 to  25
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Fig.  2. Two-neutron separation energies  N =   22 to  45
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Fig.  3. Two-neutron separation energies  N =   42 to  65
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Fig.  4. Two-neutron separation energies  N =   62 to  85
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Fig.  5. Two-neutron separation energies  N =   82 to 105
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Fig.  6. Two-neutron separation energies  N =  102 to 125
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Fig.  7. Two-neutron separation energies  N =  122 to 145
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Fig.  8. Two-neutron separation energies  N =  142 to 165
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Fig.  9. Two-neutron separation energies  N =  155 to 178

155 160 165 170 175

155 160 165 170 175

9

10

11

12

13

14

15

16

9

10

11

12

13

14

15

16

252Cm

251Cm 254Bk

252Bk
256Cf

253Cf

258Es

254Es

260Fm

255Fm

262Md

256Md

264No

257No

266Lr

258Lr

268Rf

259Rf

270Db

260Db

273Sg

261Sg

275Bh

262Bh

277Hs

265Hs

279Mt

267Mt

281Ea

269Ea

283Eb

274Eb
285Ec

279Ec
287Ed

285Ed

289Ee287Ee
291Ef

289Ef
292Eg

291Eg



552
G

.A
udietal./N

uclear
P

hysics
A

729
(2003)

337–676

Proton number  Z

S 2p
 (

M
eV

)

Fig. 10. Two-proton separation energies   Z =    0 to  20
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Fig. 11. Two-proton separation energies   Z =   17 to  35
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Fig. 12. Two-proton separation energies   Z =   32 to  50
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Fig. 13. Two-proton separation energies   Z =   47 to  65
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Fig. 14. Two-proton separation energies   Z =   62 to  80
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Fig. 15. Two-proton separation energies   Z =   77 to  95
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Fig. 16. Two-proton separation energies   Z =   92 to 110
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Fig. 17. Two-proton separation energies   Z =  100 to 118
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Fig. 18. α-decay energies                N =   0 to  25

0 5 10 15 20 25

0 5 10 15 20 25

-25

-20

-15

-10

-5

0

-25

-20

-15

-10

-5

0

5He
  4He

11Li

  5Li

14Be

  7Be

16B

   7B

20C

   9C

23N

  10N

26O

  12O

29F

  14F

32Ne

 16Ne

35Na 37Mg

 20Mg

38Al

 22Al

39Si

 23Si

40P

  25P

41S

  26S

42Cl

 28Cl

43Ar

 30Ar

44K

  32K

45Ca

 36Sc

 38Ti
  40V

49Cr

 42Cr

50Mn

 46Fe 54Cu

55Zn

 54Zn



G
.A

udietal./N
uclear

P
hysics

A
729

(2003)
337–676

561Neutron number  N

Q
α 

(M
eV

)

Fig. 19. α-decay energies                N =  22 to  45
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Fig. 20. α-decay energies                N =  42 to  65
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Fig. 21. α-decay energies                N =  62 to  85
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Fig. 22. α-decay energies                N =  82 to 105
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Fig. 23. α-decay energies                N = 102 to 125
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Fig. 24. α-decay energies                N = 122 to 145
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Fig. 25. α-decay energies                N = 142 to 165
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Fig. 26. α-decay energies                N = 157 to 178
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Fig. 27. Double β-decay energies         A =   0 to  35

0 5 10 15 20 25 30 35

0 5 10 15 20 25 30 35

-40

-30

-20

-10

0

10

20

30

40

50

60

-40

-30

-20

-10

0

10

20

30

40

50

60

7 H

10 He

12 Li

16 Be

19 B 22 C 25 N

28 O 31 F 34 Ne
35 Na

35 M
g

35 Al
35 Si

35 P
35 S

35 Cl
35 Ar



570
G

.A
udietal./N

uclear
P

hysics
A

729
(2003)

337–676

Mass number  A

Q
ββ

 (
M

eV
)

Fig. 28. Double β-decay energies         A =  32 to  65
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Fig. 29. Double β-decay energies         A =  62 to  95
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Fig. 30. Double β-decay energies         A =  92 to 125
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Fig. 31. Double β-decay energies         A = 122 to 155
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Fig. 32. Double β-decay energies         A = 152 to 185
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Fig. 33. Double β-decay energies         A = 182 to 215

180 185 190 195 200 205 210 215

180 185 190 195 200 205 210 215

-20

-15

-10

-5

0

5

10

-20

-15

-10

-5

0

5

10

18
4 Lu

18
8 Hf

19
0 Ta

19
2 W

19
4 Re

19
6 Os

19
9 Ir 20
2 Pt 20

5 Au

21
0 Hg

21
2 Tl

21
5 Pb

21
5 Bi

21
5 Po

21
5 At

21
5 Rn

21
5 Fr

21
5 Ra

21
5 Ac



576
G

.A
udietal./N

uclear
P

hysics
A

729
(2003)

337–676

Mass number  A

Q
ββ

 (
M

eV
)

Fig. 34. Double β-decay energies         A = 212 to 245
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Fig. 35. Double β-decay energies         A = 242 to 275
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Fig. 36. Double β-decay energies         A = 257 to 290
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1972Wh02 PRVCA 5, 513 D.H. White, R.E. Birkett
1972Wh05 NUPAB 187, 12 D.H. White, R.E. Howe
1972Zi02 NUPAB 181, 465 J. Zioni, A.A. Jaffe, E. Friedman, N. Haik, R. Schreckman, D. Nir



604 G. Audi et al. / Nuclear Physics A 729 (2003) 337–676

1973

1973Ah02 PRVCA 8, 737 I. Ahmad, J. Milsted, R.K. Sjoblom, J. Lerner, P.R. Fields
1973Ah04 NUPAB 208, 287 I. Ahmad, H. Diamond, J.M. Isted, J. Lerner, R.K. Sjoblom
1973Al20 IANFA 37, 1035 V.S. Aleksandrov, B.S. Dzelepov, A.I. Medvedev, V.E. Ter-Nersesyants,

I.F. Uchevatkin, S.A. Shestopalova
1973Ba34 PRLTA 31, 395 G.C. Ball, J.G. Costa, W.G. Davies, J.S. Forster, J.C. Hardy, A.B. McDon-

ald
1973Ba35 JPAGB 6, 1011 D.G. Barnes, J.M. Calvert, T. Toy
1973Ba56 PRVCA 8, 1438 J.B. Ball, J.J. Pinajian, J.S. Larsen, A.C. Rester
1973Ba72 NUPAB 217, 116 B.B. Back, E.R. Flynn, O. Hansen, R.F. Casten, J.D. Garrett
1973Be09 PYLBB 43, 117 W. Benenson, E. Kashy, I.D. Proctor, B.M. Preedom
1973Be23 PRVCA 8, 210 W. Benenson, E. Kashy, I.D. Proctor
1973Be33 PRLTA 31, 641 C.E. Bemis,Jr., R.J. Silva, D.C. Hensley, O.L. Keller,Jr., J.R. Tarrant,

L.D. Hunt, P.F. Dittner, R.L. Hahn, C.D. Goodman
1973Bo13 PRVCA 7, 1686 W.W. Bowman, D.R. Haenni, T.T. Sugihara
1973Bo20 YAFIA 17, 457 D.D. Bogdanov, V.A. Karnaukhov, L.A. Petrov
1973Br06 PRVCA 7, 1545 R.A. Britten, W.H. Johnson
1973Br12 PRVCA 7, 2545 E. Browne, F. Asaro
1973Bu17 IANFA 37, 938 V.S. Buttsev, K.Y. Gromov, V.G. Kalinnikov, V.A. Morozov, T.M. Mumi-

nov, A.B. Khalikulov
1973Bu21 IANFA 37, 1024 V.S. Buttsev, K.Y. Gromov, V.G. Kalinnikov
1973Ca10 NUPAB 205, 121 M.H. Cardoso, P.F.A. Goudsmit, J. Konijn
1973Ch24 JINCA 35, 3061 K. Chayawattanangkur, G. Herrmann, N. Trautmann
1973Cl12 NUPAB 215, 429 G.J. Clark, J.M. Freeman, D.C. Robinson, J.S. Ryder, W.E. Burcham,

G.T.A. Squier
1973Da01 PRVCA 7, 122 C.N. Davids, D.R. Goosman
1973Da05 CJPHA 51, 686 J.M. D’Auria, R.D. Guy, S.C. Gujrathi
1973Da22 PRVCA 8, 1029 C.N. Davids, D.R. Goosman
1973De16 PRVCA 7, 2131 J.H. Degnan, G.R. Rao
1973De22 ZEPYA 260, 75 F.W.N. De Boer, P.F.A. Goudsmit, B.J. Meyer, and PrvCom AHW
1973Dr10 AENGA 35, 279 V.B. Druin, Y.V. Lobanov, D.M. Nadkarni, Y.P. Kharitonov, Y.S. Korotkin,

S.P. Tretyakova, V.I. Krashonkin
1973Ea01 NUPAB 208, 119 D.A. Eastham, I.S. Grant
1973Es01 PRVCA 7, 280 P. Eskola
1973Es02 PHFEA 8, 357 P. Eskola, K. Eskola, M. Nurmia, A. Ghiorso
1973Fi06 NUPAB 208, 269 P.R. Fields, I. Ahmad, R.F. Barnes, R.K. Sjoblom, W.C. McHarris
1973Go05 NUPAB 201, 326 S.C. Goverse, J. Van Pelt, J. Vandenberg, J.C. Klein, J. Blok
1973Go29 CHDBA 276, 669 D.J. Gorman, H.V. Michel, F. Asaro, A. Rytz
1973Go33 PRVCA 8, 1324 D.R. Goosman, C.N. Davids, D.E. Alburger
1973Go39 CHDBA 277, 29 D.J. Gorman, A. Rytz
1973Go40 NUPAB 217, 159 J. Godart, A. Gizon
1973Ha02 NUPAB 199, 560 S.I. Hayakawa, S.K. Mark, J.K.P. Lee, J.E. Kitching, G.C. Ball,

W.G. Davies
1973Ha11 NUPAB 203, 532 J.K. Halbig, F.K. Wohn, W.L. Talbert,Jr., J.J. Eitter
1973Ha32 PRLTA 31, 323 O. Hausser, W. Witthuhn, T.K. Alexander, A.B. McDonald, J.C.D. Milton,

A. Olin
1973Ho09 NUPAB 211, 165 R. Hochel, P.J. Daly, K.J. Hofstetter
1973Ja06 ZEPYA 258, 337 U. Jäger, H. Münzel, G. Pfennig
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1981De25 ZPAAD 301, 165 R. Decker, K.D. Wünsch, H. Wollnik, G. Jung, J. Münzel, G. Siegert,

E. Koglin
1981De38 ZPAAD 303, 151 J. Deslauriers, S.C. Gujrathi, S.K. Mark
1981Dr07 ZPAAD 302, 361 S. Drissi, S. Andre, J. Genevey, V. Barci, A. Gizon, J. Gizon, J.A. Pinston,

J. Jastrzebski, R. Kossakowski, Z. Preibisz
1981Eb01 ZPAAD 299, 209 I.D.U. Ebong, R.R. Roy
1981El03 PRVCA 23, 480 Y.A. Ellis-Akovali, K.S. Toth, C.R. Bingham, H.K. Carter, D.C. Sousa
1981En07 NUPAB 372, 125 G. Engler, R.E. Chrien, H.I. Liou
1981Ew01 NUPAB 352, 13 G.T. Ewan, E. Hagberg, P.G. Hansen, B. Jonson, S. Mattsson, H.L. Ravn,

P. Tidemand-Petersson
1981Fl02 PRVCA 24, 902 E.R. Flynn, F. Ajzenberg-Selove, R.E. Brown, J.A. Cizewski, J.W. Sunier,

and erratum PRVCA 25(1982)2851
1981Ga36 IANFA 45, 1861 N. Ganbaatar, J. Kormicki, K.A. Mezilev, Y.N. Novikov, Y.P. Prokofiev,

A. Potempa, F. Tarkani
1981Gi01 PYLBB 98, 29 F. Girshik, K. Krien, R.A. Naumann, G.L. Struble, R.G. Lanier, L.G. Mann,

J.A. Cizewski, E.R. Flynn, T. Nail, R.K. Sheline
1981Ha08 NUPAB 357, 356 J.C. Hardy, G.C. Ball, W.G. Davies, J.S. Forster, H. Schmeing, E.T.H. Clif-

ford
1981Ha44 NUPAB 371, 349 J.C. Hardy, T. Faestermann, H. Schmeing, J.A. Macdonald, H.R. Andrews,

J.S. Geiger, R.L. Graham, K.P. Jackson
1981Ho10 ZPAAD 299, 281 S. Hofmann, G. Münzenberg, F. Heßberger, W. Reisdorf, P. Armbruster,

B. Thuma
1981Ho17 ZPAAD 300, 289 P. Hoff, K. Aleklett, E. Lund, G. Rudstam
1981Ho18 NUIMA 186, 257 P. Hornshøj, H.L. Nielsen, N. Rud, H.L. Ravn
1981Ho.A P-Helsingor 190 S. Hofmann, G. Münzenberg, W. Faust, F. Heßberger, W. Reisdorf,

J.R.H. Schneider, P. Armbruster, K. Güttner, B. Thuma
1981Ho.B PrvCom AHW Oct C. Hofmeyr, D. Warner, H.G. Börner, G. Barreau, R.F. Casten, M. Stelts,

J.S. Dionisio
1981Hs02 PRVCA 23, 1217 H.-C. Hseuh, E.-M. Franz, P.E. Haustein, S. Katcoff, L.K. Peker
1981Hu03 NUPAB 352, 247 M. Huyse, K. Cornelis, G. Lhersonneau, J. Verplancke, W.B. Wolters,

K. Heyde, P. Van Isacker, M. Warnquier, G. Wenes, H. Vincx
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C. Richard-Serre

1983Le.A Th.-Helsinki M. Leino (Report HU-P-D37)
1983Li11 PRVCA 28, 2127 C.J. Lister, B.J. Varley, D.E. Alburger, P.E. Haustein, S.K. Saha, J.W. Ol-

ness, H.G. Price, A.D. Irving
1983Mo09 PRVCA 28, 623 S. Mordechai, S. LaFrance, H.T. Fortune
1983Ni05 ZPAAD 312, 265 J.M. Nitschke, M.D. Cable, W.-D. Zeitz
1983Og.A JINR-D7-83-644 Yu. Ts. Oganessian
1983Pa.A Th.-Berkeley R.F. Parry DABBB 44,2472(1984)
1983Po10 NUPAB 411, 65 M.G. Porquet, C. Bourgeois, P. Kilcher, J. Sauvage-Letessier, ISOCELE
1983Pu01 NUPAB 399, 190 G.P. Putt, L.K. Field, M.A.C. Hotchkis, T.R. Ophel, D.C. Weisser
1983Ra04 PRVCA 27, 1188 S. Raman, E.T. Jurney, D.A. Outlaw, I.S. Towner
1983Ra.A P-Florence I-1 K.V. Ramaniah, S.B. Reddy, V.V. Rama Murti, K.L. Narasimham
1983Re05 PRVCA 27, 3002 P.L. Reeder, R.A. Warner, R.L. Gill



622 G. Audi et al. / Nuclear Physics A 729 (2003) 337–676

1983Ro08 NUPAB 401, 41 M. Rotbard, M. Vergnes, J. Vernotte, G. Berrier-Ronsin, J. Kalifa,
R. Tamisier

1983Ru06 NUPAB 399, 163 E. Runte, W.-D. Schmidt-Ott, P. Tidemand-Petersson, R. Kirch-
ner, O. Klepper, W. Kurcewicz, E. Roeckl, N. Kaffrell, P. Peuser,
K. Rykaczewski, M. Bernas, P. Dessagne, M. Langevin

1983Ru08 NUPAB 407, 60 J.F.G.A. Ruyl, P.M. Endt
1983Sa44 RRALA 58, 263 J. Sato, Y. Ohoka, T. Hirose
1983Sc18 ZPAAD 310, 295 U.J. Schrewe, E. Hagberg, H. Schmeing, J.C. Hardy, V.T. Koslowsky,

K.S. Sharma
1983Sc24 ZPAAD 312, 21 J.R.H. Schneider, S. Hofmann, F.P. Heßberger, G. Münzenberg, W. Reis-

dorf, P. Armbruster
1983Se17 IANFA 47, 885 V.A. Sergienko, A.V. Borontsovskii, M.A. Nain
1983Sh06 ZPAAD 311, 71 K. Shizuma, H. Lawin, K. Sistemich
1983Sh31 PRVCA 28, 1712 B. Sherrill, K. Beard, W. Benenson, B.A. Brown, E. Kashy, W.E. Ormand,

H. Nann, J.J. Kehayias, A.D. Bacher, T.E. Ward
1983Ta.A BAPSA 28, 658 R.W. Tarara, C.P. Browne, see BAPSA 28,968
1983Ti02 NUPAB 403, 13 T.A.A. Tielens, J. Kopecky, K. Abrahams, P.M. Endt
1983To01 PRVCA 27, 889 K.S. Toth
1983To20 NUPAB 411, 209 Y. Tokunaga, H. Seyfarth, O.W.B. Schult, H.G. Börner, Ch. Hofmeyr,

G. Barreau, R. Brissot, Ch. Monkemeyer, U. Kaup
1983Ts01 PRVCA 27, 2397 J.S. Tsai, T.J. Kennett, W.V. Prestwich
1983Ve06 IANFA 47, 834 G.V. Veselov, N. Ganbaatar, Ya. Kormitski, Yu. N. Novikov, A. Potempa,

E. Senyavski, V.A. Sergienko, F. Tarkani
1983Ve.A P-Moscow 99 G.V. Veselov, N. Ganbaatar, K.A. Mezilev, Yu. N. Novikov, A. Potempa,

V.A. Sergienko, F. Tarkanyi, A.G. Teterin
1983Vi.A P-Moscow 575 V.D. Vitman, F.V. Moroz, S. Yu. Orlov, V.K. Tarasov
1983Vo10 ZPAAD 313, 167 E. Voth, W.D. Schmidt-Ott, H. Behrens
1983Vo.A PrvCom AHW Jul H. Vonach
1983Wa27 NUPAB 411, 81 F.B. Waanders, J.P.L. Reinecke, H.N. Jacobs, J.J.A. Smit, M.A. Meyer,

P.M. Endt
1983We07 ZPAAD 313, 173 B. Weiss, C.F. Liang, P. Paris, A. Peghaire, A. Gizon, and PrvCom GAu

Oct 1983
1983Wi14 NUPAB 411, 151 C.A. Wiedner, R. Haupt, W. Saathoff, J. Haas, R. Gyufko, K.R. Cordell,

S.T. Thornton, R.A. Cecil, R.L. Parks
1983Wi.B PrvCom AHW Jun C.-A. Wiedner, et al
1983Wo01 PRVCA 27, 27 C.J. Woodward, R.E. Tribble, D.M. Tanner
1983Wo04 PRVCA 27, 1745 J.M. Wouters, H.M. Thierens, J. Äystö, M.D. Cable, P.E. Haustein,
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H.J. Schött, P. Armbruster, C.-C. Sahm, D. Vermeulen

1984Ni03 ZPAAD 316, 249 J.M. Nitschke, P.A. Wilmarth, P.K. Lemmertz, W.-D. Zeitz, J.A. Honkanen
1984Ni16 PZETA 39, 441 E.N. Nikolaev, Yu. I. Neronov, M.V. Gorshkov, V.L. Talroze
1984No05 NUPAB 423, 197 G.J.L. Nooren, C. van der Leun
1984Og02 ZPAAD 319, 215 Yu. Ts. Oganessian, A.G. Demin, M. Hussonnois, S.P. Tretyakova,

Yu. P. Kharitonov, V.K. Utyonkov, I.V. Shirokovsky, O. Constantinescu,
H. Bruchertseifer, Yu. S. Korotkin

1984Og03 RAACA 37, 113 Yu. Ts. Oganessian, M. Hussonnois, A.G. Demin, Yu. P. Kharitonov,
H. Bruchertseifer, O. Constantinescu, Yu. S. Korotkin, S.P. Tretyakova,
V.K. Utyonkov, I.V. Shirokovsky, J. Estevez

1984Ox01 ZPAAD 316, 97 K. Oxorn, S.K. Mark
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H. Schmidt, H.-J. Schött, K. Sümmerer, I. Zychor, M.E. Leino, R. Hing-
mann, U. Gollerthan, E. Hanelt

1987Ne.A P-Rosseau 126 R. Neugart, E. Arnold, W. Borchers, W. Neu, G. Ulm, K. Wendt
1987Pe06 PRVCA 35, 1617 K.I. Pearce, N.M. Clarke, R.J. Griffiths, P.J. Simmonds, A.C. Dodd,

D. Barker, J.B.A. England, M.C. Mannion, C.A. Ogilvie
1987Po04 ZPAAD 327, 17 F. Pougheon, J.C. Jacmart, E. Quiniou, R. Anne, D. Bazin, V. Borrel,

J. Galin, D. Guerreau, D. Guillemaud-Mueller, A.C. Mueller, E. Roeckl,
M.G. Saint-Laurent, C. Détraz

1987Ra06 PRVCA 36, 303 M.S. Rapaport, C.F. Liang, P. Paris, and PrvCom GAu July 1988
1987Ra12 NIMBE 26, 72 H.L. Ravn
1987Ru05 ZPAAD 328, 373 E. Runte, F. Meissner, V. Freystein, T. Hild, H. Salewski, W.-D. Schmidt-

Ott, R. Michaelsen
1987Sc.A P-Rosseau 477 D. Schardt, R. Barden, R. Kirchner, O. Klepper, A. Plochocki, E. Roeckl,

P. Kleinheinz, M. Piiparinen, B. Rubio, K. Zuber, C.F. Liang, P. Paris,
A. Huck, G. Walter, G. Marguier, H. Gabelmann, J. Blomqvist

1987Se04 NUPAB 464, 381 P.B. Semmes, R.A. Braga, R.W. Fink, J.L. Wood, J.D. Cole
1987Se05 PRLTA 58, 1930 K.K. Seth, M. Artuso, D. Barlow, S. Iversen, M. Kaletka, H. Nann,

B. Parker, R. Soundranayagam
1987Se07 NUPAB 467, 93 T. Sekine, J. Cerny, R. Kirchner, O. Klepper, V.T. Koslowsky, A. Plochocki,

E. Roeckl, D. Schardt, B. Sherrill, B.A. Brown
1987Se.A P-Rosseau 324 K.K. Seth
1987Sp02 PRVAA 35, 679 P.T. Springer, C.L. Bennett, P.A. Baisden
1987Sp09 NUPAB 474, 359 L. Spanier, K. Aleklett, B. Ekström, B. Fogelberg
1987Sp.A P-Leuven S559 A.M.J. Spits, S.J. Robinson
1987St04 ZPAAD 326, 139 E. Stiliaris, H.G. Bohlen, X.S. Chen, B. Gebauer, A. Miczaika,

W. von Oertzen, W. Weller, T. Wilpert
1987St11 PRVCA 35, 2033 G.S.F. Stephans, H.T. Fortune, L.C. Bland, M. Carchidi, R. Gilman,

G.P. Gilfoyle, J.W. Sweet
1987St.A P-Rosseau 489 J. Styczen, P. Kleinheinz, W. Starzecki, B. Rubio, G. de Angelis, H.J. Hahn,

C.F. Liang, P. Paris, R. Reinhardt, P. von Brentano, J. Blomqvist
1987To02 PRVCA 35, 310 K.S. Toth, D.C. Sousa, J.M. Nitschke, P.A. Wilmarth
1987To05 PRVCA 35, 620 K.S. Toth, D.C. Sousa, J.M. Nitschke, P.A. Wilmarth
1987To09 PRVCA 35, 2330 K.S. Toth, D.M. Moltz, F. Blönnigen, F.T. Avignone,III
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1988Be.A P-StMalo A1 R. Béraud, R. Duffait, A. Emsallem, M. Meyer, N. Redon, D. Rolando-
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1991Jo11 ZPAAD 340, 21 A. Jokinen, J. Äystö, P. Dendooven, K. Eskola, Z. Janas, P.P. Jauho,

M.E. Leino, J.M. Parmonen, H. Penttilä, K. Rykaczewski, P. Taskinen
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1991Ke10 NUPAB 534, 77 J. Kern, A. Raemy, W. Beer, J.-Cl. Dousse, W. Schwitz, M.K. Balodis,
P.T. Prokofjev, N.D. Kramer, L.I. Simonova, R.W. Hoff, D.G. Gardner,
M.A. Gardner, R.F. Casten, R.L. Gill, R. Eder, T. von Egidy, E. Hagn,
P. Hungerford, H.J. Scheerer, H.H. Schmidt, E. Zech, A. Chalupka,
A.V. Murzin, V.A. Libman, I.V. Kononenko, C. Coceva, P. Giacobbe,
I.A. Kondurov, Yu. E. Loginov, P.A. Sushkov, S. Brant, V. Paar



638 G. Audi et al. / Nuclear Physics A 729 (2003) 337–676

1991Ke11 ZPAAD 340, 363 H. Keller, R. Kirchner, O. Klepper, E. Roeckl, D. Schardt, R.S. Si-
mon, P. Kleinheinz, R. Menegazzo, C.F. Liang, P. Paris, K. Rykaczewski,
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T. Otto, F. Schreiber, T. Winkelmann, J. Wulff, ISOLDE

1992Ba.A P-Bernkastel 777 P.H. Barker, S.A. Brindhaban
1992Be17 ZPAAD 341, 155 M.R. Beitins, S.T. Boneva, V.A. Khitrov, L.A. Malov, Y.P. Popov,

P.T. Prokofjev, G.L. Rezvaya, L.I. Simonova, A.M. Sukhovoj,
E.V. Vasilieva

1992Be30 PRLTA 69, 2341 T. Bernatowicz, J. Brannon, R. Brazzle, R. Cowsik, C. Hohenberg, F. Po-
dosek

1992Be.A IPNO-DRE-25 M. Bernas, et al
1992Bo02 NUPAB 536, 260 R. Böttger, H. Schölermann
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H. Wollnik

1995Jo02 NUPAB 584, 489 A. Jokinen, T. Enqvist, P.P. Jauho, M. Leino, J.M. Parmonen, H. Penttilä,
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sallem, C. Foin, C.F. Liang, P. Paris, S. Viteritti

1996Ge12 NUPAB 611, 247 J. Genevey, A. Gizon, C. Foin, D. Bucurescu, Gh. Cata-Danil, B. Weiss,
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1998Do04 PRVCA 57, 1159 J. Döring, H. Schatz, A. Aprahamian, R.C. de Haan, J. Görres, M. Wi-
escher, W.B. Walters, J. Rikovska, L.T. Brown, C.N. Davids, C.J. Lister,
D. Seweryniak, B. Foy

1998En.A PrvCom AHW 008 T. Enqvist, et al (PrvCom of H. Geissel)
1998Es02 PRVCA 57, 417 K. Eskola, P. Kuusiniemi, M. Leino, J.F.C. Cocks, T. Enqvist, S. Hurska-

nen, H. Kettunen, W.H. Trzaska, J. Uusitalo, R,G. Allat, P.T. Greenlees,
R.D. Page

1998Fo04 EPJAA 1, 355 B. Fornal, R. Broda, W. Krolas, T. Pawlat, J. Wrzesinski, P.J. Daly, P. Bhat-
tacharyya, Z.W. Grabowski, C.T. Zhang, D. Bazzacco, S. Lunardi, C. Rossi
Alvarez, G. de Angelis, D.R. Napoli

1998Fo06 PRVCA 58, 749 B.D. Foy, D.S. Brenner, C.N. Davids, D. Seweryniak, D. Blumenthal,
R.L. Gill, N.V. Zamfir, D.D. Warner, C.J. Barton

1998Fr15 PRLTA 81, 3100 S. Franchoo, M. Huyse, K. Kruglov, Y. Kudryavtsev, W.F. Mueller,
R. Raabe, I. Reusen, P. Van Duppen, J. Van Roosbroeck, L. Vermeeren,
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K. Markenroth, F.M. Marqués, V.I. Mishin, T. Nilsson, G. Nyman, A. Ober-
stedt, H.L. Ravn, K. Riisager, G. Schrieder, V. Sebastian, H. Simon,
O. Tengblad, F. Wenander, K. Wilhelmsen Rolander, ISOLDE

1999Be63 NUPAB 660, 87 J. Benlliure, K.-H. Schmidt, D. Cortina-Gil, T. Enqvist, F. Farget, A. Heinz,
A.R. Junghans, J. Pereira, J. Taieb

1999Be64 NUPBB 563, 97 P. Belli, R. Bernabei, C.J. Dai, F. Grianti, H.L. He, G. Ignesti, A. Incicchitti,
H.H. Kuang, J.M. Ma, F. Montecchia, O.A. Ponkratenko, D. Prosperi,
V.I. Tretyak, Yu. G. Zdesenko

1999Bi14 PRVCA 59, 2984 C.R. Bingham, J. Batchelder, K. Rykaczewski, K.S. Toth, C.-H. Yu,
T.N. Ginter, C.J. Gross, R. Grzywacz, M. Karny, S.H. Kim, B.D. MacDon-
ald, J.F. Mas, J.W. McConnell, P.B. Semmes, J. Szerypo, W. Weintraub,
E.F. Zganjar

1999Bo26 PPNPD 42, 17 H.G. Bohlen, A. Blazevic, B. Gebauer, W. von Oertzen, S. Thummerer,
R. Kalpakchieva, S.M. Grimes, T.N. Massey

1999Br47 PRLTA 83, 4510 M.P. Bradley, J.V. Porto, S. Rainville, J.K. Thompson, D.E. Pritchard, and
PrvCom GAu Nov 1999
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C. Borcea, G. Canchel, E. Chabanat, J.M. Daugas, A. Emsallem,
D. Guillemaud-Mueller, K.-L. Kratz, S. Leenhardt, M. Lewitowicz,
C. Longour, M.J. Lopez, F. de Oliveira Santos, L. Petizon, B. Pfeif-
fer, F. Pougheon, M.G. Saint-Laurent, J.E. Sauvestre, and erra-
tum Nucl. Phys. A669 (2000) 351

1999Ta20 EPJAA 5, 123 Y. Tagaya, S. Hashimoto, K. Morita, Y.H. Pu, T. Ariga, K. Ohta, T. Mine-
mura, I. Hisinaga, T. Motobayashi, T. Nomura

1999Ta29 EPJAA 6, 119 M. Tanigaki, K. Sekiguchi, M. Fujita, T. Hoshino, T. Baba, N. Kawamura,
T. Shinozuka, M. Fujioka

1999Th09 PYLBB 467, 194 J. Thaysen, L. Axelsson, J. Äystö, M.J.G. Borge, L.M. Fraile,
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2001Mo05 PRVCA 63, 34302 T. Morek, J. Srebrny, Ch. Droste, M. Kowalczyk, T. Rzaca-Urban,
K. Starosta, W. Urban, R. Kaczarowski, E. Ruchowska, M. Kisielin-
ski, A. Kordyasz, J. Kownacki, M. Palacz, E. Wesolowski, W. Gast,
R.M. Lieder, P. Bednarczyk, W. Meczynski, J. Styczen

2001Mu26 PRVCA 64, 44308 M. Muikku, P.T. Greenlees, K. Hauschild, K. Helariutta, D.G. Jenkins,
P. Jones, R. Julin, S. Juutinen, H. Kankaanpää, N.S. Kelsall, H. Ket-
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L. Tassan-Got, D.J. Vieira, A.C.C. Villari, J.M. Wouters
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R. Schwengner, L.D. Skouras, S.L. Tabor, M. Wiedeking

2003Ba47 PRVCA 67, 61303 T. Baumann, N. Frank, B.A. Luther, D.J. Morrissey, J.P. Seitz, B.M. Sher-
rill, M. Steiner, J. Stetson, A. Stolz, M. Thoennessen, I. Wiedenhöver
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