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Output Characteristics of Electron Bunch Accelerated by Laser Pulse”

HUA Jian-Fei*’ HUO Yu-Kun’ CAO Na® LIN Yu-Zheng'
1'( Accelerator Laboratory, Department of Engineering Physics, Tsinghua University, Beijing 100084, China)
2(Institute of Modemn Physics, Fudan University, Shanghai 200433, China)

Abstract This paper addresses the output characteristics of real electron bunches accelerated with ultra-intense laser
pulse in vacuum by the capture and acceleration scenario (CAS) scheme. It shows that there exist three kinds of elec-
trons’ trajectories after the interaction between electron bunch and laser pulse, namely pass-by, inelastic scattering and
CAS. Normally, as the size of an electron bunch is much larger than that of a tightly focused and compressed laser pulse,
only those electrons located in the central region of the incident bunch can be accelerated to high energy. For a high in-
tensity laser ( ~ 10" W/em®) and an electron bunch ( ~ 10® electrons) , the maximum electron energy gain from the laser
field can be more than 450MeV, and the number of CAS electrons can reach to 10'—10° . These results demonstrate that

CAS is promising to become a novel mechanism of vacuum laser accelerators.
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