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Fig.1 Calculated MCP gain vs. voltage (solid lines)and measured data (plotted points)at V,=2800eV for
MCP of a=140 and ¢=10°
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Fig.2 Comparison of the dynamic gain with the voltage pulse applied on the MCP,the FWHM of thevoltage
pulse is 300ps
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Fig-3 Numbers of electron collision on the channel wall of the MCP which is gated by the voltage pulse of
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Fig.4 Exposure time vs. the width of the voltage pulses applied on the MCP,V, is the peak amplitude of the

pulses
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Fig. 5 Gain vs. the width of the voltage pulses applied on the MCP,V,, is the peak amplitude of the pulses.
The two straight lines show the transimission of X-ray throught the MCP,Av is the photon energy of
the X-ray.
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Fig. 6 Exposure time vs. bias voltage applied on the Fig. 7 Gain vs. bias voltage applied on the MCP,the

MCP width of the voltage pulse is 300ps
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NUMERIC MODELING OF THE MCP CHARACTERISTICS
GATED BY ps PULSE

Chang Zenghu
State Key Laboratory of Transient Optics Technology . Xi*an Institute
of Optics and Precision Mechanics, Academia Sinica,Xi’an 710068
Received date:1994-06-03

Abstract The characteristics of MCP gated by ps high voltage pulse were simulated by using the
“energy proportionality hypothesis”,which assume that the initial energy of the secondary electron is
proportional to the incident energy of the primary electron. The simulation showed that the stages of
electron multiplication in the micro-channel are not a constant,but related to the arriving time of the
incident X-ray photons. The influence of the amplitude and width of the voltage pulse on the exposure
time and the gain of MCP were investigated , which concluded that the shortest exposure time
obtainable is limited by signal to noise ratio while the noise is mainly introduced by the hard X-ray
transmission through the MCP. Shortening exposure time of the MCP by applying a DC reverse bias
voltage was also modeled which revealed that the exposure time does not reduce monotonously when
the DC bias voltage increases.

Keywords Micro-channel plate;ps;Framing photograph
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