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Research on magnetic field of SC200 cyclotron under
the vertical offset of superconducting magnet

Xu Shiwen®, Li Junjun'", Wang Zhong®, Zhou Jian', Ding Kaizhong', Chen Yonghua®, Du Shuangsong'
(1. Institute of Plasma Physics, Chinese Academy of Sciences, Hefei, 230031, China;
2. Hefei CAS Ton Medical and Technical Devices Co. ,1td, Hefei, 230088, China)

Abstract: Due to the machining and installing errors, superconducting magnet in cyclotron will generate the vertical offset,
causing that the magnetic field deviates from our designation and influencing the effective acceleration of beam. Currently, the
vertical offset of superconducting magnet is usually measured in engineering or monitored by mechanical sensors. These
methods can only determine the alignment of superconducting magnet in engineering, and the final alignment effect needs to
be confirmed by magnetic field measurements. Based on the SC200, a 200 MeV superconducting proton cyclotron being
jointly developed by China and Russia, this paper describes in detail the process of calculating the vertical offset of
superconducting magnets by means of directly researching the relative alterations of average radial field in cyclotron.
Comparing the simulated and experimental data indicates that this method can control the averaged radial field in the median
plane of main accelerated region within +1 Gs, which means that the superconducting magnets can be aligned vertically,
laying a solid foundation for the development of the SC200 cyclotron and providing a reference for positional adjustment of
superconducting magnets in other cyclotrons.
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Table 1 Main parameters of the analysis model
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magnet has no offset

) BiE oA 0. SR AE AT A FROCEL L, i T
RIS B AR BR I T #1225, 7 1 AN il 200 1Y
B 113, & 3b iz . oo A - G 1 2 O
R I, 05 TR AN i 7% I 1 B,V 139 15 g B e (L,
3 i #% I 75 2 B B, 137 T B2 XA Sk vfE
(EFFHEAT 25 B0 237

30000
(a)

29500 -
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Fig. 3 Distributions of B, average (a) and B, average (b)
along the radius without the offset of superconducting

magnet
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Fig. 5 Variation of B, average under different vertical

offset values of superconducting magnet comparing with

B, average under no offset
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Fig. 6 (a) B, average produced under different vertical
offsets of superconducting magnet,(b) ratio of B, average

under D=0. 5 and 1mm to that under D=0. 2 mm
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