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Analysis and Calculation on Electron Bunch Length
Measurement by Using CDR *

LIU Ai-Qin1> LIU Zheng-Ping CHEN Yong-Zhong ZHOU Wei-Min DAI Zhi-Min
(Shanghai Institute of Applied Physics, Shanghai 201800, China)

Abstract Measurement of electron bunch length through its generated coherent diffraction radiation (CDR) via optical autocor-
relation is a new non-intercepting frequency domain diagnostics technique developed in accelerator fields recently. In this paper,
the CDR emitted by femto-second electron bunches provided by the SINAP linac are analyzed and numerically calculated, experi-
mental designs on CDR generation and bunch length measurement are presented, and the beam splitter affected interferogram is
simulated. As a result, broad band continuous and high intensity CDR covering a range from far-infrared to mm-wave region can
be obtained by directly using these bunches. CDR energy is mainly concentrated near the beam axis and can be up to several mil-
lijoules for Gaussian bunches. We use a far-infrared Michelson interferometer and a Golay detector to measure the autocorrelation
interferogram of CDR, considering the interference effects caused by the beam splitter, the electron bunch length can be easily

obtained, from which one can derive its electron density distribution.

Key words coherent diffraction radiation, bunch length diagnosis, femto-second electron bunches, optical autocorrelation, far-

infrared Michelson interferometer
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