Joumnal of the Research Institute of Industnal Technology, Vol 19, 2002

AFA 3 A Z 9l B XAl Ad
YA HA AF s R Eat

2
|
r$1-

:;L

| B4

AR - 927 - 447 - RaA?

A Study on the Instrumentation and Analytic System for Radioactive Pulse
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ABSTRACT

An objection of this study is to develop a measuring circuits and a analytic system for
radioactive pulses. The proposed system consists of a pulse detection units for neutrons and
gamma-rays, a programmable high voltage supply unit and a digital signal processor.
Gamma-ray detection circuit can count pulse up to 10,000[pps]. The pulse detection parts
consists of an active integrator, a pole-zero circuit, and a 3-stage amplifier of 60 [dBl, and its
frequency bandwidth is from 37 [Hz] to 300 [kHz].

Also, pulse height distribution in accordance with pulse counts is important data in analyzing
radioactive pulses. In this study, A/D convertor (12 [bit], 100[ns]) and DSP (TMS 320C31-60)
are used to analyze the pulse height, and the analytic system is designed to be operated in
PC-base

Radioactive pulse has superior penetration ability to all kind of materials, and it is also
possible to evaluate the soundness of electrical insulation materials by analyzing the pulse counts

and/or pulse height distribution.
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Fig 1 Typical current waveform of a detector
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Fig 2 Equivalent circuit of detecting part
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Fig. 3 Output pulse by time constant
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Fig. 4 High voltage supply unit
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Fig. 5 Detection circuit for neutrons
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Fig. 6 Pole-zero elimination circuit
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Fig. 7 Measured waveforms of neutrons
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Fig. 8 Detection circuit for gamma-rays
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Fig. 9 Measured waveforms of gamma-rays
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Fig 11 Schematic of experimental apparatus
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Fig. 12 Detection characteristics with distance
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Table 1 Basis characteristics of gamma-rays
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Fig. 13 Characteristics of Pulse Height Analysis for neutrons
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