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Theory and Experiment Research of Cryopanel Exhaust System
Used in CYCIAE-100 Compact Cyclotron
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LI Zhen-guo, QIN Jiu-chang
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Abstract: A set of large pumping speed tailored cryopanel exhaust system placed in
CYCIAE-100 compact cyclotron magnet valley area was designed for high vacuum
requirement, which makes pressure in the main tank better than 5 X 107° Pa. The
Monte-Carlo method was used to optimize the designed structure based on the character-
istics of magnet valley area. The machining and commission of cryopanel exhaust system
has been done. After the first commission, the temperature on cryopanel reaches 19 K,
and the pressure in CYCIAE-100 compact cyclotron main tank reaches 8§ X10 ° Pa.
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Table 1 Parameter and Monte-Carlo calculation result of cryopanel
IR ¥ B K /mm $&/mm %/ mm MR/ m? Pr
1 1 300,800,800 70 350 2.23 0. 606
2 1 200,300,300 80 350 1.4 0.473 6
3 1200,650,700,350 70 350 2.23 0.573 7
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Schematic of chevron baffle
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Table 2 Capture rates of different cryopanels

S RS RK/mm Pr (SULESE PR
2 1 300,800,800 0. 606 0.45 0.33
3 1 200,300,300 0.473 6 0. 45 0. 30
4 1200,650,700,350  0.573 7 0.45 0. 321
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Fig. 8 Assembly of cryopanel system
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Fig. 10 Cryopanel and its cryoline
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Fig. 11 Structure of experimental cryopanel system
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Fig. 12 Test dome for experimental cryopanel system
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Fig. 13 Pumping speed curves of different cryopanels
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Fig. 14 Cryopanel pumping speed for different gases
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Fig. 15 Schematic of cryopanel exhaust system
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