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An Economical Fast Discriminator for Nuclear Pulse Counting
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Department of Nuclear Technology, Faculty of Engineering, Chulalongkorn University
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Abstract

This research work was aimed to develop a fast discriminator at low cost but high capability for
discrimination a nanosecond nuclear pulse. The fast discriminator can be used in association with fast photon
counting system. The designed structure consisted of the ultra-fast voltage comparator using ADCMP601
integrated circuit, the monostable multivibrator with controllable pulse width output by propagation delay of logic
gate, and the fast response buffer amplifier. The tested results of pulse height discrimination of 0-4.5 V nuclear
pulse with 30 ns (FWHM) pulse width showed the correlation coefficient (Rz) between discrimination level and

pulse height was 0.9996, while the pulse rate more than 10 MHz could be counted. The 30 ns logic pulse width
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output revealed high stable and could be smoothly driven to low impedance load at 50 Q. For pulse signal
transmission to the counter, it was also found that the termination of reflected signal must be considered because it

may cause pulse counting error.

Keywords: Fast discriminator, Nuclear pulse counting, Nanosecond pulse, Pulse height discrimination
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