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,000 I s-l

This pump belongs to the vacuum system of GANIL.

GANIL is a particle accelerator in construction in Caen' , consisting principally of two separated sector cyclotrons.

To pump a total surface of about 1000 m2 it has been decided to install a cryogenic pump of 20,000 I s. This system must be able to maintain a pressure of 2.10-= Pa (2. ?O-a torr) in the vacuum chamber of the SSC over a period of at least one month without regeneration by warm-up.

1. Brief description of the pump

The pump itself consists of (see Figure 1): the body of the pump, nominal diameter 800 mm; three cryogenerators from the firm CTi, model 1020; an internal structure consisting of three identical parts, each individually connected to the corresponding cryogenerator. Each of these parts is subdivided into two stages: (i) one stage (generally called the 20 K stage) consists of a circular copper plate, supporting a series of small cavities containing activated charcoal; this stage, but not the charcoal, can be seen directly via the pumping port, (ii) another stage (generally called the 80 K stage) consists of a polygonal copper structure.

A thermally insulated screen surrounds the 80 K stage. The pump is connected to a compressor which feeds helium gas to the three cryogenerators in parallel.

Water vapour condenses on both stages, nitrogen on the 20 K panel, and hydrogen is cryosorbed by the activated charcoal which consists of grains 2-3 mm in diameter in a single layer. The grains of charcoal are stuck by araldite on a surface of 3000 to 3500 cm'. The charcoal 'sees' only the 20 K panel. Figure 2 is a photographic view of the pump as seen via the pumping port.

Particular characteristics

This pump has the 20 K stage, the stage at the lowest temperature, in direct view of the vacuum vessel. This disposition, already successfully adopted in 1979'. gives the theoretical maximum pumping speed to all gases except hydrogen. In fact this pump has a pumping speed of 20,000 I s-' for nitrogen in a circle of diameter of 560 mm.

To obtain this. one must have an adequate cooling power on the 20 K stage to obtain a temperature lower than 20 K. Typically the temperature is lower or equal to 18 K, and that of 80 K stage near We conclude that this pump can operate without modification in the ambient-temperature range of 25"C, for example during the summer.

Conclusion

In conclusion the tests have proved thesuitability of this pump. At this moment we are mounting these pumps on the first separated sector cyclotron of GANIL.

  Figure I. Scheme of the cryogenic pump (dimensions in mm).

Figure 2 .

 2 Figure 2. View of the pump via the pumping port. The three stages at 20 K can be seen.
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