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ABSTAACT nal PIG source. It should be run vith an ECR source and
an axial injection in 1985,

GANIL nas been fully operating for 16 months for -
Nuclear Physies (90%), atomic and solid state physics. 1. INTAODUSTION
Hore than 1600 hours of effective beam tine vere deli-

vered to the experiments until April 198k, The maximus Detailed descriptions of GANIL ( Grand Accelera-
particle intensity reached in operation ir b 10" 'pos teur Hational d'lons Lourds} have been already given in
of hoArléo at bh MeV/A and 1.2 ‘01 bos of 60 ¢ at several previuug ccnt‘grencu"z’s. Fig. 1 fecalls its
gl MeV/A. Besns of Oxygen, Argon , Caleium, Neon and general 1a¥out including the present expenmentn} area
configuration vhere 8 caves are in use for experiments.

Krypton have been successfully tested and used for ex-
. LA N i . .
perime.ts. At L4 MeV/A the OAr‘6° beam is sent to the The accelerator conplex is a combination of 2 parts :

physics target with the folloving measured cheracteris- - .
Tire : radial emittance : €, = 6 ma.urad, €, = &, Prestripper part :

3 men.mead, energy spread (total width) : AW/H = 107° - A coepact cyclotron CO as injector (K = 30) with
at 45CerA , length of the RF beam pulses : %~ 1 n&, The en internal PIG sowrce.

GANIL facility end the improvements made during tha ~ & separated function bean transfer line L1 in-
first operstion year are described, The zlternate in- cluding » low energy spectroaseter and a rebuncher R).
jeztor (e small compact cyclotren identical to the -~ A ) separated sector cyclotron S5C1 (K = 400).
first one} 1 be in operation in 198bL with ma inter~
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Fig. 1 General layout :



0. Fosistripper part

- A beam tranfer line L2 including & Carben foil
stripper.

- A b separated sector cyelctron SSC2 identicel
to S5CI.

-~ A bean transfer line L3 including a monochroma-
or.

The beam is then conducted and is time shared by
means of pulsed magnets to 2 physics experiments,

The first ion beam ('OAr**) from $SC1 vas cbtained

in June 1982. A full energy 'Car'®* beam st UL Nev/a
vas accelerated in S5C2 and extracted 5 months later
{in November 1982). The beam wves delivered to the
physicists in January 1983.

2. GANIL CHARACTERISTICS AND BEAM QPERATING RESULTS

2,) Genernl parameters

Fig. 2 shows the basic characteristics of the beams
in the renge of resonator frequencies for tvo com—
binations of acceleration harmonics. The beams
already tested have been pointed.

The main GANIL measured cheracteristics are sum-

- ~rized i the folloving tables),2,3 for the 3 energy
levels already tested : Argon at 2T MeV/A and Ll MeV/A,
Oxygen at 94 MeV/A (max value).

kom_b« 0 Lﬂsojo

Ar
RF frequency (MHz) 7.6 9.52]13.37
L b )
XV e[ 60 63,
fumber of accele. turns 'R 1Y 1h
Magnetie field T 1,23 1,5k 1,16
Extracted beam energy MeV/a 5,251 Wb
Beam rigidity .o 5712l sh
lon source duty cycle .25 to .5
pulse width Qs P to 5
Extracted bean intensity  10%?pps 6 [ 10
typical)  euA ad 4 5
Enerey spreat &% (total 1072 ] IR X
vidth)
Bunch lengih at extraction RF® 12 12 12

Rad. emit,(full bean) €y canrad bor| Lom| Lom
Vert. emit (full beam) €y ammrac yom| bow| kox

: Table !
hokwho“h |6°3+

ssc1
RF harmonic nuwber 1 1 T
RF voltage kv Bo | | e
fumber of accel. turms Bo 68 ]
Magnetic (ields B ¢ 122) 1,53 1,08
Extracted beam energy MeV/A 217 3.42( 6.7
Beam rigidity T 2.2 2.66| 2.0
Energy spread %"— (zotal b 10~

width)
Bunch length (vith phase RF°® a3
compression, extracted
turn) .
Rad. emittance ¢y at ej. ammrad 10m
Veri. emittance €, at ej. mmmrad 12n

Table 2

li 0, 30 okle I6084

SSC:
RF harconic number 2 2 2
RF voltage kv 15 ns 158
Number of mccel. turns >k00 | >400 >L00
Megnetic field T .20 | 1.37 1,58
|Extracted beam eneray Mev/a | 27.3 [ua.7 95
Beam rigidity T.a 2,18 |2.43 | 2.87
Energy spread A-Hl (totor 107? 7 1.7
width)
Rad.emittance at ej. eg mmmrad &n
Vert. emittance at ej. €, mmmrad 3n
Bunch length, extrac. turn RF® A
Table 3
-
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jPigure 2 : Basic beam characteristics

2.2 Operating results
Injector_CO

Tests on this cyclotron began on Maey B!h. The
internal bear is easily tuned and the actusl extracted
bean characteristies are in good sgreement with com-
putations. Kevertheless the first results conceraing
the delivered beam intensity were lower than expec-
ted. Specisl studies on this problem were wade .
They showed that the vertical acceptance of the cyclo-
tron and the vertical emittance of the deam extracted
(ron the source were not well encugh® matehed.

By changiog the trim cuil current configurstion,
cyclotron extracted beam intensity has been growm by &
factor of 5.

- The transparency coefficieats for ail the GANIL
bean lines and cyclotrons are given in table L. After
energy spread minimization (measured at the image
point of the lov energy spectrometer) tuned by fine
ection on injector magnetic field, the typical overall
efficiency for L1 is better than 85%, slits being po-
sitionned to limit the emittance figure to L0 naoorad.
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- The rebuncher Rl is the smallesl CANIL's resona-
tor. It woris really withou: any problem at its nominal
peak veltage (W5 V).

- Achrcoatism, correlations, and matching are still
nov w~eli controiled”

The acceleration began on June 1982 vithout phase
comp.ession vhich wes applied some veeks later.

Hagnet
Maximum megnetic field configuration has been

cpr Gl T/264 .
successfully tested vith =~ Kr at final energy
35 MeV/A needing a field value of 1.6L teala,

A drift of maein megnetic field (25 geuss) is ob-
served during the first 2 days after atarting, in spite
of very_good pover supply current stebility (vetter
then 10 7). This effect is a cause of difficulties for
an easy beam tuning in the second SSC at the beginning
of every run.

BF_sgsten

Due to the sparking limit of the SSC's resonators
the RF dee voltage initially expected cannot be
renched encept for the upper part of the frequency
range (atove 1% MHz). Consequently, for the heavier
iors (>100 Amu) we have to reduce the radial turn se-
paration at injection to the lowest acceptable value,
{especially in 5SC2 where the number of turns is grea-
ter than 400). The turn number inside - both 5SC's s
then depending, for a given frequency, on the maximum
possible value of the RF dee voltage.

Beam injection end ejection are performed routine-
1y. A small vertical motion has been observed which
can be corrected satisfactorily. Correlaticns are easi-
ly checked at injection.

Acceleration

The first and last 10 turns are pertlfbed by in-
Jjection and ejection cagnets. The compensation of these
defects is nov achieved vith the aid of TROPIC code?and
asscciated beam current measurecents wade by means of
the ) sector yoke probes. The mector balancing hes beem
then verified : residual bean off-centering iz of the
order of £ 5 mm corresponding to & balancing error less
thar * 2 gauss.

The use of phase compression in SSC1 lecds to have
8 rather $s2all energy dispersiun for the extracted beas
(AH/M A0 ).

The achroratiss is now in good sgreement with the
theorelical condivions.

Optimum charge ratio at the stripper is 3.% rorres-
ponding to the ratio of ejection to injection radii and
%o the retio of accelerating frequency harmonic num—
bers of both S5Cs.

The thickness of Carbon stripper foils  has been op-
vinized in order to get better efficiency’ not only
regaréing the stripper itself but with respect to the
emittance figures hefore injection to 55C2. The growth
of the energy spread for a beam crossing the stripper
is order of 1.1 to 1.5 depending on the ion its
energy, and of the fail thicknesa.

Tirsv tests of acceleration began in November
1982,

. The caxizur cagnetic field configurstion ( 1.6
tesla} has been tested with the mcceleration of Argon
at 60 MeV/A.

Single turn extraction im achieved on SSC2 by the
combined effects of & precession of the beem created at
injection mnd a firat order field perturbation loca-
lized near the extraction radius.

The same precession in SS5L2 vill also be well
suited to the phase comoression configuration. The re-
duction of the radial turn spacing at injection which
is a corollary of phase compression vould result in a
substantial beam lose without the help of precession.

* _Beam_transfer line L3

Nct erough time was devoted fer fine tuning of L3
line, the achromatism conditions are actually not fully
controlled and matcninghas to be freguently retuned
depending on the characteristics of the SSC2 extracted
beam.

2.3 Beam efficiency

The overall efficiency of GANIL is depending on
tuning conditions and of the type of particle. O&
course the efficiency is generally better, when oes~
surements are mede just alfter machine retuning,than
observed in average during a long time period. Table L
ahowy the practical cese of Oxygen measured after beam
tuning optimization on November 1983.

line L 55C1 JLine L3 85C2 |Line L3

Local (part.) % 83 3 72> | 60 95

Overall{part.}100 | 83 59 L2 25 au®

a-measvred from the ejected beam of the injector €O to
wonochrozator irage point.
b-including stripping efficiency

Table b

With the precessional ejection in SSC2 and after o

.control of correlations in L1, the transparency is now

‘tetter in SSC1 and SSC2 : around 80% in good accele-
reting conditions.

2.h Accelerated beans

The table 5 presents the listing for all ions and
energies elready fully tested and available with the
maximum corresponding intensity on ° targets.

The paximun beam currents have been measured the
machine being perfectly tuned, the ion source and the
puller far .of their life time limits.



MAXIHUN

ENERGY CURRENT
MeV/A RS enh
LA 93,70 | 11,7 104 1500
2iyel m 1 oagh! 150
“Onrt /“‘, 27 0.36 1047 80
“oqrt /et Ly 3.9 10t 1000
“opet/ret 60 2.3 10't éa0
Pege?/20 T 3t 0.23 104} 100
40 tyit 60 0.2 10t ~ 50

max. GANIL energy

Table 5 : Accelerated beams

3._GANIL OPERATION

During the first fev months of operation, most
equipments vere individumlly set up end tuned by
means of the 16 pseudo-knobs essociated with L touch
panels. Moreover numerous basic equip ments such as AF
systems, RF phase adjustement system and s certain num=
ber of steering power supplies were not connected to
the main computer.

After o year of completion, the computer control
system 15 nov linked to 1500 equipments or parapeters
and offers the expected facilities.

With the (ast development of specific users soft-
ware {or tasks) for the machine operation, it became
the powerful and efficient tool for people in charge
of beam tuning and surveying.

* mmizal

Approxicately 6 hours are now necessary for this
operation. The pover supplies (about 220 regulated cur~
rent power suppiies, those of the experimental areas
not still :ncluded) are automaticelly switched on aad
set to tha expected value vith different uger tasiks,
taking the values in the ccaputer disk-file.

SSC's negretic fields are precisely cycled,
their power supplies being under a dedicated oicropro-
cessor, while the others dipoles, auch s bending seg-
pets in beam lines, are cycled directly by the oain
computer.

Balancing of the 5SC'a sel:".cu'r 15 done by means
of a cowbined action of the main coeputer and of a
local autocatic gaussmeter using for each SSC b NMA
probes at the centers of the pectors.

perereters are controlled by 5 local micro-
precessors (one per cyclotron, one for the buncher and
one Tor RF phase adjustment) wnich are under the main
cemputer dependencel)

Tne RF

The PIG source being rwitched on the injector cy-
clotron is easily tuned. Attention must be paid to have
a good bean matching in the transfer line L1 : the
energy spread of the CO beam muat be :srefu_uy mini-
mized by meanc of smell correctiona on the mein ma-
gnetic field.

Hovever, reduction of the energy sprend is mede
to the detriment of the bema current : a good compro-
mise has to be found by the operater.

The beem along all the transfer beac lines is
driven locking at beam profiles (~100 for the whole na-
chine), These diagnostics can be moved in or out and
weasurements displayed on screens.

Steering corrections being achieved the buncher is
svitched on. Its RF voltage value is not criticel |
< 45 kV) but its RF phese has to be carefully tuned
vatching the beam central phage at the end of Li. The
right RF phase is obtained when the beam central phase
does not change vith or without buncher on.

All the previous mognetic and RF parameters being
put  on, & preliminary RF phase value for the RF
resonators is computed, using central beam phase probes
(absolute messurement method) 14,

Then the operator uses several other taska to tune
readily the beam folloving the normal procedure :

- to align the beam on to the injection channel
axis,

- to find the optimal redial phase law,

- to determine the best injection phuse looking et
the separation of the last L accelerated turns and
tuning the RF phaae,

- to adjust RF dee voltage in order to have exactly
63 accelerated turns,

~ to put the beam in the center of the first ejec-
tion electrostatic septum.

All these operations mre now made with the very
convenient aid of numerous specific codes or tasks on
wich detailed informations are given in other papers
(this conference)6,9,

If the etove menticnned procedure is carelully
followed then the si.igle turn extraction is straight
forvard with a geod efficiency {"§0%).

I Transfer

The focusing paraneters are known better then ia L1
and the theorizel conditions (particularly achromatisa
and ratching) are rather vell controlled.

Then the tuning cnly corsists in steering or N
bending adjustazents.

*_§5C2 end L3

The procedure in use is exactly the saoe as for
§SC1. However it is not possible to assuze a fixed
nuzber oF turns like in SSC1 , turns being not se-
parated at ejection. Consequently the tuning of the
line .3 strongly depends on the characteristics of the
extracted beam : the orientation and the phape of
transverse enittance may change with a change in the
tuning of SSC2,

From this, it results a precticsl difficulty wheo >
the machine is working for physics : complete
retuning of L3 and experiments beam line is a neces-—
sity if failures or breamkdowns occur, chenging the ac-
celerating condition in Ssc2.



3.2 Operntion statistics and experiences Short instebdilities of the 50 Hz mains frequently
leed us to a full re-setting up the machine parameters
and represent an importent unavailmble beam time. Conse
quently, & program of implementing changes to the exis-
_ting power supplies has been realised and a 120 kVA '
inverter installed to save computers and electronics . i

In normal operation 18 days run {trio mode) are
followed by o maintenance week.(Sh shift run).

o The run is usually divided in starting time (36
hours), machine studies (L8 hours), new beam tests

(12 houss) and physics (276 hours). At the beginning the long term drift of a few para-

meters resulted in hours of retuning but with experience
and improvements like beem feeduack controls,the lost
time has been reduced by & factor two, while the time
failures ratio decreased to about 8% of the total
experiment time,

During the first year of operation (1983), the beam
time devoted to physicists has been 62% of GANIL's
facility running time. Table 6 gives the distribution
of the running time (1983}.

Scheduled Actual 3.3 Operation_staff
{hours) {hours) .
The three cyclotrony and the beam lines are rou—
tinely driven by 3 operators, partially backed up by
Physics ti 2296 2648 one operation engineer (2 shifts a day).
Particle changes 56 68 . .
iev bean developaents 370 385 3.4 fon source maintenence
Machine sindies 569 336 : .
Starting time €5 765 .Lite or PIG sources depends on the kind of
accelerated particle and on expected beam intensity.
- X Mean values are suwamarized in table B.
Total running time Los6 Los6
hours hours hours
Table 6
’ . o Fie 3 Art? 21 ke’ 1 Ne2* 24
able 7 end Fig. represent the physics time dis-
ribation P oy ar®t 6 | ket 1 03* 30
Teble 8
h 11
ours 4. MACHINE STUDIES
[Beam on t 4 time 1260 2 : : s
pream tgmeu?ﬁningobreuxdowd 1260 zl Machine atudies performed on GANIL have included
Funning maintenance 185 7 studies on S5C's end on beam transport lines . Beam
transport lines are treated in a separated paper ®here
Total physi i 2L4G 100 are d?scnhed the problems of betatron end chromt}txc
otal physies time matching from lines to SSC's and from SSC's to lines.
" N - N " 55C's studiea can be put into tvo classes, ignoring
Table 7 : Physics time distribution on 1983 the actual chronological order in vhich they were

made :

L.} Transverse motion in SSC's

£ BROAKDOWH 440 TUNING.
[ RUKHIKG RANTLHAKCE
74

[ paneLe. B,

The four probes method previously described in |2

allows not only the observation of betatron oscillae—
tions but also the messurement of closed orbit off-
centering. Field unequalities in the four sectors can
.be detected end corrected. The effect of residuel .
“field local imperfectiona can be compared to orbit com=
putations®, Fig. b shows un exmmple on SSC2 first 80
turns. Such a good result encouraged an extensive use ;
of computer simulstion to study a preceasional extrac-
tion with bump. After sbout Y60 twms a precession of
15 to 20 mm {35 o peak to peak) and a small amount

of bump, gaod in simulation, gave experimentaily an .
excellent turn secedtion,Fig. 5 allowing a practically:
losaleaa extraction.

)

123 4 6 7 8 %
runs — ey

8%
0,
40
20

ALTUR. ATALIBIATY

I!ull 2 34
L33

SAmm) /H[AS\RiD
LOMPUTED

Fig. 3 : Physics sime distribution until April 26,1984 Fig. &
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Fig, 5a : SSCZ last turns {Bump pencil bean)

Fig, 5b : S8C2 test turns [Bucp + precession)

Longitudinal motign in SSC's

On this complex problem, studies mainly concerned
1:. adjustment (or effect of misadjustments) of rf
vostage, rf phase snd magnetic field of S5C1.

A change in rf voltage Vrrpructically only

chenges the final energy ; it provides an excellent
method for adjusting the chromatic matching of a SSC
into its output tremsport lined,

Optimization of rf accelerating phase ¢rr can be

made according to several criteria : maximim energy,
minimum energy spread, minimum bunch lengch at some
given point. Even i." the 1ast method is probebly going
to be preferred in the future the first two have so
far been mere examined, either by looking at the last
turns inside the SSC or by using the monochromantor.

GANIL SSC's rf cavities sre delta shaped and each
gap, in addition to mcceleration, produces a transverse
kick. For peak mcceleration phase, the two kicks of a
delta cancel each other ; nat for other phasea. Rith
twvo covities per turn the effect of such kicks is re-
duced, but nct completely ; in particular this is true
for the firat turn vhere the injection orbit crosses
the first cavity vith a different phase. As cbserved
expericentally the result is the excitation of & he-
tatren oseillatioa with an amplitude propertignal to
input phage displacement : according to the turn and
the azimuth on vhich the radiue is cbserved for phase
optimization, several degrees error cay result from
this effect., A way to avpid such an error is to choose
far the observation a node of this betatron oacillation

£, similerly, the extraction electrostatic septum
is put at such a node, just a emall change in voltage,
when close %0 ortimum phase, is enough to keep the
beam trajectory fixed in ihe vutput Sransport chasnel
vhen the inlection phase is being adjusted,

Bunch length compression from field perturbation
is used in GANIL S5C110411, The most evident observa-
tion of the effectiveness of the method has been ob-
tanined from direct bunch measurement(Fig. 6)on the
beam probe.

55C1 on the axia of wectar D : mccaleration with pheRé compression

Fig. 6

If compression ig essily achieved, field adjustaent
end phase lav oey hcwever require some care and & spe-
cial choice. In particular a change in average ficld is
then changing linearly the energy : only about one
gauss increase is enough to increase the energy by se-.
veral per cent and change the extraction turn. A study
of this phenozenon!2 has shoun thet one vay to avoid
this effect is to increase the average field and adopt
a phase law as indicated cn Fig. Tb{such & lav would
in fact avoid in the same time the visk of radial
enittance increase in case of reletivistic operanon‘n
Experimentally, the field level producing this rhase
lav can easily be found with the help of the monochro-
mALOr Dy progressively incressing and reajusting
continuously vrf and °rf in order to keep the same

extracted twrn and optimize the energy spread (vith a
proper number of turns-see sbove-a slight correction
of electrostatic extractor voltage is aufficient to
keep the beam perfectly aligned in the transport line),
For e proper B field level one has LU /3B =0 for

the optimum phase and vultsge aguatment.
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5. IMPROVEMENTS

5.) Bean switc! E

The time shering between two experiments is sl-
ready cperationel., but the beam intensity should also
be controlled eccording to the user' demand. This will
be possible in the next future by the means of a slit
of special design vhich will be synchronized vith the
beam commutation.

5.2 Jn-line bean stabilisntion

Oving to the great sensitivity of the beem phase
to the various pmnzme(:ers1 several feedback control
systems have been designed L using on-line beam measure-
ments as shown in Fig. 8. The basic principle is to
keep constant the beam central phase all along the
machine by adjusting the injector RF voltage, the main
magnetic field of 5SC1, the polarization of the strip-
per and the main magnetic field of SS5C2.

1 ~ 35m ~ 4D; |
A 35m s 20m
Buncher Steipper

Loap 3 Laoz 1 Laop & Looa2

Fig. 8

5.3 55C's magnetic field edjustment

Tre field level mrd the balance of the four zagnet
sectors of each SSC are adjusted using four Hell probes
movable along the sector axis. At the beginning the ac-
curacy of the Hell geussmeter system was about
% 1 gauss, but during & year of experience ve have ob—
served drifts in the ambsolute calibration of Hell
probes.

As the recolibration is a critical operation due
to the tightness of the system involved in the SSC
design and that we would like a better mccuracy on
field level measurement ve have decided to install RMR
probes :lose to Hall probes. When the isochronism field
gradient is sufficiently smooth we can use directly NMR
probes to adjust the field within % 1,10 5 othervise
recalibration of Hall probes is done just before put-—
ting in field gradient.

For on-line corrections, HME compensated gredient
probes hus been installed at the rear of the pole gap
(one per SSC). This main magnetic field measurement
will nllov permanent monitoring and on~line feedback
correction of the starting drift,

5.4 Second injector and ECR scurce

In addition to the internal source, an £CR source
MIKIMAFIOS, sctually in teat at GRENOBLE (R. Geller)
will be jncorporated in the Znd injector. &n injection
system has been designed and it is under construction,
The exial injection operation is expected in June 8515,

2.5 Ion sources

The design of GANIL has been based upon the charac-
teristics ¢f the PIG ion source. Xew types of ion
sources are interesting as far as they yield beaws of

similar charge atates in pufficjcat abundance.

This is the case of the ECR source, as far as
gaseous ions are concerned. The production of metallic
ions is to be develapped in the next future for this
type of aource whése main edventage is an almoat con-
tinuous operation.

5.7 Time Structure

Various demands have been formulated by the users
concerning time structure of the beam., The rost
difficult requirement is relative to the production of

-very short pulses , in the order of .2 nenosecond..

At the present time, with speciel care, pulses. a
little swaller than one nanosecond can be produced.
Hore machine studies have still to be made go as to
find the most convenient solution.

6. PHYSICS EXPERIMENTS AND FUTURE BEAMS

During the first 15 months of operaticn, phy-

sics at CANIL vas cerried out -essentially along 2 di-
rections.

- Resction mechanisa

~ Production of exotic nuclei

The mein points of interest vhich have showa up
during these studies are :

* Elastic_scatsering (27 end 4b Mev/A “°Ar » Wi,
Sn and Pb).

The roles of the real and the icaginary parts of
the optical potential can clearly be disentangled. A
Coulcmb rainbow and a 40% reduction of the depth of the
real potential are observed. There results are consis-
tent vith the 86 MeV/A, **C, CERN data.

2_Eigh emergy structures in energy gpestra
(4l MeV/A “Ar ¢ 2°%Ph) : are ¢ 111 present at such an
higher incident energy.

U) : cross-sections between 1 and ; pb have been mea-

sured, with thc sase A?/? dependence, well belov the

threshold.
*_Quesizfusion events sre observed (27 Mev/s

“%ar + 3%c, 2741 and Ag) with 35 HeV/a *Skr ions, a

good evidence for fiasion events and very strongly .

relaxed products is obtained from the pame targets.

“%Ar or M7Ar, 2*%m and 2°%) : & large amount of mass
appears to be transferred to the target. Excitation
energies as large a3 900 MeV could be deposited in a
quasi compound nucleus system. A large degree of rela-
xetions is reached. Hove ver, the qualiiative patterns
are strongly different at 27 and Ll MeV/A.

As for the production of exotie nuclei, 3 oain ex-
perimental set-up are used.
#_Mosg_spectrometer : slcaline (Rb) and halogeneous

(Br, I) distribution have been obtmined with 100 MeV/a
380 ‘and UL Hev/a “’ar.

*_The_super-stripped icp_line L.I.S.Z, including

2 pagnetic dipoles is ready for operation.



Hopefully, physical results are to be expectied
during the second half of 198k,

Future_beazs_

The future nev ions having to be tested are sum—
marized in table 9

Particle Energy
HeV/A

lZC

S

one 95 Mot still scheduled

205i

st

hdAr

vagy 82

8y; 55 Tested in injector + L1

Sk Ls Not still scheduled
13xeT Y 2y Will be tested on Mey 8

Tuble 9

CONCLUSION

- After & first year of coapleticn, the bean cha~
racteristics have been appreciably irproved : the beam
intensity from the injector has been grown by a factor
of 5 and the overall machine transparency by roughly
B factor 3. The bemn optical guality, stability and re-
produc ibility are nawv better controlled., In the same
time the availability of beems for physica
reached in average 70Z of the scheduled time,

- These encoursging results are the consequence of
the time alloted for machine studies, but would have
not been possible without the enthusiasm of
GANIL peoples

- With the next installation of the ECR ion source,

we hope for nev appreciable improvements in the beam
stability and availability.
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