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Research of Transition Radiation on Intense Electron Beam Diagnostics

YANG Guo-Jun"%V  ZHANG Zhuo® CHEN Si-Fu?> LIU Cheng-Jun®> LIN Yu-Zheng'
1 (Department of Engineering Physics, Tsinghua University, Beijing 100084, China)
2 (Institute of Fluid Physics, CAEP, Mianyang 621900, China)

Abstract In this paper, the theoretical background of OTR (abbreviation for Optical Transition Radiation) is stated, the princi-
ple of applying OTR to beam diagnostics is described, the schemes of experiments on an electron beam of 18MeV, 2.7kA are
presented. In intense electron beam diagnostics, there are many difficulties, such as target destruction, X-ray noise, electron-
magnetic disturbance, and so on. After overcoming these difficulties, the characteristic pattern of OTR with and without polariz-
ing glass are both obtained. The conclusion that polarizing glass should be used in beam diagnostics is deduced after analyzing the
difference between the tow patterns. With OTR method, the beam profile, energy, divergence are measured. OTR and Cerenkov
radiation are used simultaneously to measure the normalized beam emittance. In this experiment, OTR is used to measure the en-

ergy and divergence, and Cerenkov radiation is used to measure the profile.

Key words optical transition radiation, Cerenkov radiation, beam diagnostics, linear induction accelerator, emittance
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