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THE VACUUM SYSTEM OF THE GANIL BEAM LINES

The GANIL beam Lines are 400 m. long and the average diameter of the pipes is 60 mm. Every fifth meter a beam,diagnostic with a high desorption rate is installed. A pressura lower than lO"-* Fiscal is required. The method of vacvum calculation, the reasons for the choice of our pumps (turbo molecular and cryogenic) and the results are given.
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The GANIL accelerator is composed of three cyclotrons in cascade. The bears is transported from a cyclotron to the next one end to the Experimental Areas through different lines.

tn order to achieve a maximum transmission efficiency, pressure in the lines has to be low enough. The pressure value is dependent on the Ion type, on its charge state and energy. Hence the pressure is not the same all along the lines.

So we tried to realize pumping in the lines at the lowest cost taking care of staying below the pressure limits.

I. BRIEF DESCRIPTION AND PRESSURE VALUES

The total length of the beam lines (see Fig, 1) is 400 m. Table 1 gives for each beam-line the average pressure required to reach a 95 % transmission for Uranium ', the heaviest Ion at the lowest energy that GANIL is able to accelerate. 
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The accelerator has three beam lines LI, L2 and L which are divided in sections named El, F.2, E3... for each line (see Fig. 4). For example *, ue make these calculatioaa on the LIE1 section which is located between the injector exit and the first vacuum valve. The position of eech equipment can be seen on Figure 5 The pump I absorbs the sum of the gas flux (S t) desorbed by the pipe between the injector II and the point A (half distsnee between the two wire detectors) the Faraday cup and the wire detector. Figure 5 ro wt*ukmt

The pressure Fo above the pump is equal to Et/S (S is the real pumping rate of the pump).

The average pressure between the pump I and the

The conductance between II and the beam-line is very low, ao the II pumping system does not contribute to the line vacuum. Then two phenomena act together : the distributed desorption and the localized one. The laat one gives a linear pressure distribution (see Fig. S). The average pressure between pump I and FC, and the one between FC and II have to be separate. So the average pressura between II and A is given by : ïp . I.
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  figura 2 Golden tungsten captor viras diameter 20 \*s, 30 g tightened.. Teflon + glass (DICLADl printad circuit supports. Alumina printed circuit connectors. Connexion wires insulated kith irradiated Teflon ITEFZEL). FeadthrougJi connectors with 52 stainless stael pins embedded in glas* and aounted on a Cowrstainlsss steal flange. $:!, t-,n .,• •

  desorbed by the pipe in Fa. D .• C pipe conductance between the pump I and A.

  o£ the calculation, we selected'some 400 1/s turbomolecular pumps and 500 or .500 1/s CRYOGENIC ones, the two last ones being less expensive than the ionic pumps at the date of the choiceat the end of the run is not lower than the pressure after a 48 hour pumping. This is due to the fact that the profile monitors desorption rate is constant after SO hours.It should be added that, today in April 84, we never had any transmission problems due to the pressure, but the heaviest accelerated Ion was Kr (7+ -*• 26