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Abstract

In this paper, the design and installation and commission of CYCIAE-230 superconducting cyclotron main
vacuum system’s equipment are described. The pressure In the particle acceleration chamber should be better
than 1 x 10 ~°mbar. The main technical features of the accelerator vacuum system are that the main magnet
cover plate with diameter 3.12m are used as a part of the main accelerator chamber, 8 magnetic poles, 8 high
frequency resonators, and 2 sets of striper targets and 2 sets of radial targets are Installed In the main
accelerator chamber, resulting In technical difficulties such as large surface gas load, virtual leakage, strong
leakage of magnetic flux at the installation position of vacuum equipment (up to 2000 gauss) ,high Inner 1on
source load and so on. The main vacuum system Is designed using 9 sets of TMP with magnet shields installed
on the valley of magnet poles, which also used as RF cavity.
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Schematic of CYCIAE-230 9 TMPs used for main chamber Shield for TMP

To solve the above four technical problems of superconducting cyclotron
CYCIAE-230 vacuum system, 8 sets of TMPs with magnet shields are installed

Residual magnetic

oo on the valley of magnet poles, which also used as RF cavity, 1 set of TMP with
o X —e—by magnet shields is installed on the central magnet pole to increase the pressure of
o central region. The pressure In the particle acceleration cavity Is better than 2 x
600,00 10 —°®mbar in 48 hours without ion source. The development and commission of
. CYCIAE-230 vacuum system will be presented.
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The commission of CYCIAE-230 vacuum system

1.500e-05 |

Pressure in accelerator
chamber

Pressure changes with RF

OOOOOOOO

OOOOOOOO

1.O0E+DL Pressure in accelerator chamber of CYCIAE-230

bar

ssure/m

f 2 [ — L o i e i i o e o e
) — _ 000 200 400 600 800 10.00 12 40010001500 2000 2200 24 002800 30009000925  2000/2/25 2020/2/25 2000225 2020225 2020225 2020225 20200225 2020/2/25 2020/2/25  20202/25 202'0/j
All the parts of CYCIAE-230 superconducting cyclotron are tested while |y caa:iioausn: e—_—_—— e e R
. . [ 1.0e-03 ] - d CLLL
processing, ensuring that the leak rate of every components and seals meet i 1 oo
) ) e-Ua 7 mﬁa,e‘e ‘ \ ' ' ' \ ' ' ' T Log [Bv |40 hegon  «|0. 00064000
the design requirements. bttt M —
S w?: Epastras Node
1.0e-06 - Wll [ x
CYCIAE-230 vacuum system has | =
1.0e-07 A 100
Static pressure of CYCIAE-230 accelerator chamber ' | mmw  00®  0® 400 16000 1800 — "
p been successiully developed, static | —— ' o g e e xmn o omen g™
pressure is better than 5.6 x 10~ [ ™ e T | |
2 jedt | L . | 1] . | ' 0 i ‘ | |

mBar ‘mbar, and the dynamic pressure is " Dynamic &
petter than 5 x 10°mbar, which is mbar pg:e\?élrﬁz f’f = ~esidual gases n
petter than the design. And It has R 230 accelerator chamber
peen In stable operation for more accelerator |,

II!I|‘III‘IIII\\\\II\r\lII\![TIIIIII\\
00 D0 40 00 000 00 600 L] 1000

111 JA ‘ | ‘ | |
l‘ T T N T T T ‘
it 2

mBar | chamber &

than two years.

Conclusions

The challenges for the vacuum system of Sc cyclotron CYCIAE-230 are as follows: the first one Is that the exhaust system and the strong RF system
share same magnet valley area; Second strong residual magnetic has to be considered in the design, magnetic field shielding is designed to protect the
vacuum equipments;1SCCM gas load for inner ion source also is the challenge for CYCIAE-230 vacuum system. 8 sets of TMPs(1600l/s> with magnet
shields are installed on the valley of magnet poles, which also used as RF cavity, 1 set of TMP (200Il/s) with magnet shields is installed on the central
magnet pole to increase the pressure of central region. After design, development and commission, we has got 5.6 x 10-’‘mbar and 5 x 10-°mbar
separately for static pressure and dynamic pressure. And It has been in stable operation for more than two years.
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