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Table 1 Main design parameters.

T H Item Z# 4 FR Parameter name Z¥{8 Parameter value
%) Magnet FRER Sector number 4
11 T8] #E Hill gap / cm 3.8
1L ff FZ Hill angle / (°) 58
458 #E Valley gap / cm 140
iM% 245 Magnet pole radius / cm 45
P8 RE I N 5 . Mean magnetic field / T 1.18
[R5 RF Dee % H Dee pole number 2
Dee HLJE Voltage / kV 42
HZ# Frequency / MHz 72.05
Ji BE R FETH % Dissipation power / kW <8
15 Ton source I Type H™, &7 Jf Penning source
i N\ J7 3\ Insert direction &[] Transversal

H.0[X Central region
5| H4 Extraction

H 2 RS Vacuum system

TAESHE Gas flow / sccm

B 5] Hifi sk DC extraction current / mA
AHL B2 52 & Phase acceptance / (°)

5|t 75 7 Extraction method

5| H¥5% H Extraction station number

5] H124% Extraction radius / cm

H. %% Vacuum pressure / Pa

*F H, #t13# Pump speed / L-s !

<2

=1

=40

55 Carbon foil
2

40

1x107°

=4 000
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Physics design of a compact medical cyclotron

HE Xiaozhong YANG Guojun LONG Jidong PANG Jian ZHANG Kaizhi

SHI Jinshui

(Institute of Fluid Physics, China Academy of Engineering Physics, Mianyang 621900, China)

Abstracts

Background: A compact cyclotron with energy of 11 MeV and current of 50 pA is under construction in

Institute of Fluid Physics of China Academy of Engineering Physics. The compact cyclotron is developed for medical

isotope production. Purpose: To minimize the cost and to shorten the time of the development of the compact

cyclotron, a lot of efforts were dedicated to the physics design of the compact cyclotron. Methods: Physics design of

the main magnet was performed using TOSCA software, and start-to-end beam dynamics design was performed using

home-made software CYCDYN. Results: Physics design of the compact cyclotron was given in details. Design

methods and results of the main subsystems (including ion source, radial sector focusing magnet, RF cavity, central

region and extraction system) were also given in this paper. Conclusion: Now commissioning of this cyclotron has

been finished, and the goal for extracting proton beams of 11 MeV and 50 pA on average has been achieved. Physics

design of the cyclotron has been validated by the commissioning results.
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