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Table 1 Main parameters of the 100 MeV linac

energy energy spread non-normalized emittance bunch length average current

/MeV /% /(mm * mrad) /ns /mA
single bunch mode 100 <1 <1 1 1.2
multi-bunch mode 100 <1 <1 100~300 5.0~180.0
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Table 2 Electron beam parameters of three electron gun operation modes simulated by EGUN

peak current/A normalized emittance/(mm ¢ mrad) characteristic length/m
single bunch mode 2.00 4.40 0.500
multi-bunch mode 1. 00 6. 00 0.020
low charge mode 0.09 7.85 0. 005
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Fig. 1 Layout of the electron gun and the bunching system
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Fig. 3 Electron beam phase output wvs Fig.4 Electron beam phase distribution and
phase input of the buncher energy spread at buncher output
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Fig.5 Bunch length of bunched beam with Fig. 6 Energy spread of bunched beam with
different voltage and phase different voltage and phase
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Table 3 Beam parameters at the buncher output (simulated by PARMELA)

capture efficiency energy micro-bunch length energy spread normalized emittance
/% /MeV /ps /% /(mm « mrad)
single bunch mode 94 14.5 10. 3 +1.8 10.0
multi-bunch mode 94 14.5 10. 3 +1.8 17.6
low charge mode 33 14.5 9.8 +1.7 27.2
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Table 4 Beam parameters at the linac output (simulated by PARMELA)

capture efficiency energy micro-bunch length energy spread normalized emittance
/% /MeV /ps /% /(mm * mrad)
single bunch mode 87 123.9 10. 1 +0.24 22.8
multi-bunch mode 83 123.9 10.1 +0. 25 24.5
low charge mode 20 123.9 10.0 +0.25 29.4
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Fig. 9 Beam energy after compensation Fig. 10 Beam energy spread after compensation
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Physical design of 100 MeV electron linac

GU Qiang, DAI Jian-ping, DAI Zhi-min, ZHAO Zhen-tang
(Shanghai Institute of Applied Physics, Chinese Academy of Sciences, P.O. Box 800-204, Shanghai 201800, China)

Abstract;: The main part of the 100 MeV electron linac consists of a thermionic electron gun, a bunching system and 4
SLAC type accelerating tubes. The bunching system and the accelerating tubes are fed by a 45 MW S-band microwave power
source. The beam dynamics of the linac is studied and optimized using several beam dynamics simulation programs. After optimi-
zation, the beam energy, energy spread and the normalized emittance is designed to be greater than 100 MeV, less than 1% and
30 mm * mrad, respectively.
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