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Theoretic analysis of channel electron time character

YANG Qing'?*, CHEN Feng®, HOU Xun'*®

(1. State Key Laboratory of Transient Optics and Technology, Xi'an Institute of Optics and Precision
Mechanics, Chinese Academy of Sciences, Xi'an 710068, China; 2. Institute of Laser and Infrared, Department
of Mechanics, Xi'an Jiaotong University, Xi'an 710049, China; 3. Department of Electronic Science

and Technology, Xi'an Jiaotong University, Xi'an 710049, China)

Abstract: As a compact electron multiplier of high gain, microchannel plate (MCP) is widely
used in particle and photon detection systems. MCP is intrinsically very fast detector. The pulse
transmission time through the intense electric field is of order 107" second. The transmission
process of the channel electron can be investigated by analytical method and Monte Carlo
simulation respectively, but the dispersion of transmission time can not be explained with both
methods. A statistical method is introduced to investigate the distribution characteristic of the
crossing time during the transmission. The distribution function of the crossing time dispersion
degree is obtained, i. e. the relationship between dispersion time and second multiplication
times. The dispersion degree is dependent on the collision times.
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Fig. 2 The energy distribution of the secondary electrons
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