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Physics Design of Compact Middle and High Energy Synchrotron

HUANG Liang-sheng, WANG Sheng
(China Spallation Neutron Source, Institute of High Energy Physics .
Chinese Academy of Sciences, Dongguan 523803, China)

Abstract: A compact synchrotron was designed based on beam optical software. The ad-
vantages of the synchrotron are small circumference, small aperture of magnet and high
beam quality. The design of injection and extraction is very important for the synchro-
tron. Based on Matlab/AT, a simulation code of injection and extraction was devel-
oped, and the dynamic of injection and extraction process was studied. The result shows
that the beam in the synchrotron has high quality, high injection rate and low beam loss

in extraction process. The synchrotron can be used to study of spaceflight, material and

biology.
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Fig. 1 Optic parameter of synchrotron
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Table 1 Main parameter of synchrotron
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Table 2 Parameter of injection
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Fig.2 Cycling beam distribution at injection point (a) and accumulate process (b)
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Fig. 3 Horizontal phase space (a) and normalized phase space (b) of proton beam
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Fig. 5 Phase space of extraction beam
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Table 3 Tune spread and difference of extraction rate

by ripple of quadrupole power supply
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Table 4 Parameter of EES and EMS
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