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Development of a portable pulse~height-recorder system
for in-situ gamma-ray spectrometry
+
Masaki KATAGIRI, Katsuzou HORIE., Eiji SAKAT and
. ++
Kunic KOZAWA

Department of Reactor Engineering, Tokai Research

Establishment, JAERI

(Received October 11, 1983)

In-situ gamma-ray spectrometry has recently been performed with a
portable Ge detector system in various fields; in-situ measurements of
environmental gamma-rays, measurements of inmer contained activities, etc.

It is necessary-that a multichannel pulse height analyzer is poftable, for
in-situ gamma-ray measurments with a portable Ge detector.

For this purpose, & portéble pulse—height-reéorder system has been
developed using an asudio cassette tape recorder. In order to make this
system portable, the digital signals outed from an analog-to-digital con-
verter (ADC) are converted to FSK (Frequéncy Shift Keying) modulated serial
signals and recorded directly in a cassette tape recorder. By addition of
a dead time correction circuit with a timer, high counting rate measurements
at 10" cps are realized with an error of 17Z. Using this system; pulse-
height data are recorded with the live time signal so that gamma-ray meas-—
urements in which counting rate changes with the elasped time can be perfored.
Moreover, it is attempted to transmit serial signals to a memory system
with a FM wireless transmitter. As results of this experiment, it was
confirmed that gamma-ray spectrometry can be performed without use of various

electronic signal cables.

Keywords ; Pulse Height Analyzer, Portable System, Cassette Tape Recorder,

Dead Time Correction, In-situ Gamma-ray Measurement, Wireless

Data Transfer
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Fig. 3.3  Schematic diagram of FM transmitter circuit
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Photo. 3.1  Qutput signals of data writing system

' v
Photo.3.2 Data writing system {left side module) in mini NIMBIN
power supply
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Photo. 3.3 Qutput signals of serial-parallel converter

Photo. 3.4 Data reading system
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Output counting rate of a data writing system (cps)
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Table 5.1 Comparison of counts from gamma-ray source
Eu-152 measured with an ADC and a data
writing system {800cps)

N Data writing

ENERGY ADC system ERROR
(keV) | (counts) (counts) (%)
121 | 184711 166715 1.2
253 - 25861 26051 0.73
343 61502 61693 0.21
778 12062 | 11787 -2.27
963 10767. 10683 -0.78
1408 10639 10687 0.40

Tabie 5.2 Comparison of counts from gamma-ray source
Fu-152 measured with an ADC and a data
writing system (4000cps)

Data writing
ENERGY ADC system ERROR
(keV) (counts) {counts) (%)
121 217194 221406 1.94
243 32343 32540 J.62
343 76125 77729 2.1
778 14437 14796 2.49
963 13010 13468 3.52
14403 12792 12899 2.76

Table 5.3 Characteristics of FM transmitter

measured
. counts error comment
point
Direct 254018 0 exact counts
Toon
15 m 253883 109
field
50 m 254017 1
field e .
100 m 254003 8 | practical distance
field
150 m 114327 54744
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Photo. 5.1 FP plate out measurement at a filter in OCL-1 gas loop
using a portable pulse height recorder system

Photo. 5.2 In-situ gamma-ray measurement using a portable pulse

height recorder system and a FM transmitter
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