JAERI-M
6424

MRET I AF 9 7y v FL— 3 VIRRIERS

1976%3H

B OW & ROF M

B % B F h H &
Japan Atomic Energy Research Institute



CoOHEFE, HARTFABEFS JAERIM L&~ 2 LT, TEMCHGFLTS
BREEETT, AT, EELPOLMebEE, BARTIIRFHITEERG (e
SR BT, BELILC S

JAERI-M reports, issued irregularly, describe the results of research works carried out
in JAERL Inquiries about the availability of reports and their reproduction should be
addressed 1o Division of Technical Information, Japan Atomic Energy Research Institute,

Tokai-mura, Naka-gun, [baraki-ken, Japan.



JAERI—M 6424

ERESSRF Iy FL—va YREANCE

AARBFAHEFREEBEFERRBHEZLLERD
s AN P A N 7 S -3
(197618308 %8 )

EEOE LN BRIERERTARESRE, BEBATES L LT—HBiE>NERIFE T A
A B ORICERETHEC L, REBOHCHERFSH NSV &, BEOBASHIC
Mz o +ANERNEERLBRNBESS L, REGCHERIEREE LI LRE
£ DABABEICILENS L. CCTHREBRNB AT REHSBREUETEHRAL, ¥
BT AVE—HEABIROIAANF —BUHERRTEFEETIRF v I YV F LY
G VREBKEET AT LD FOBERHENETARREORBRNERE TR Lz, BRE
TS mERE P RF I vF L —FEE 1B 90 (comper #RAIT, A HE
btz 8r Ak sRBEASTANECEN L THORRERsRA SN,



JAERI-M 6424

High-Sensitivity Plastic Scintillation Dose Counter

Shigeru MORIUCHI and Hideo KOBAYASHI
Div. of Health Physics and Safety, Tokai, JAERI

(Received January 30, 1976)

Continuous, low-level environmental gamma radiation
measuring instruments must meet such conditions as high

sensitivity, low inherent background, and electrical and
mechanical stability in the environment, and also good
energy response to the gamma rays of energy up to 3 MeV.
i As such a high;sensitivity plastic scintillation
dose counter has been developed, which utilizes the DBM

technique for linear energy weighting to flatten the
energy responsé of a dosimeter by modurating the discrimi-
nator bias by a defined waveform. The DBM circuit

was tested-on linearity of the energy weighting, noise
discrimination and range adjustment.

In the dose counter with a 75-mm dia. spherical
plastic scintillator, the detection efficiency is 90 cpm
per pR/hr, and good performance is exhibited in the field

| test of over 8 months.
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Table 1 Properties of Plastic Scintillator used

(National Scintillite)

Pulse Height : 60% that of an anthracene crystal
Decay Constant : 2 ~ 5 mnsec,

Maximum Emission . : 4200 X

Density : 1.04 ~ 1,06

Composition : 92% Carbon, 8% Hydrogen
Softening Temperature : 160 ~ 210°F

Spherical Plastic Scintillator

Case(Al

Reflector

(Mg0)

___V

Fig.3 Spherical plastic scintillation detector
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waveforms and zero level detection affecting the energy
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the Bias Waveforms
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Dial Number for Range Ad justment

PASSING-THROUGH RATE

Pulse Height (V}
Fig.13 Variation of Energy Weighting Range according to
Range Adjustment Dial (VR2)
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Fig.l4 Characteristics of Range AdjustingDial
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Table 2 Gamma-ray intensity of 241 am source
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(criginal data are queted from

nTable of Isotopes, STXTH EDITION")

Photonn Energy Intensity Relative Intensity
(Kev) mj.r;ber s exposure* number exposure
(x107=dis™1) | (uR/h per mCi atim)
11.89 NpL 0.8 h.g 0.02 0.4o
13.9 NjL 13.5 59.1 0.728 4.83
17.8  NpL 18.4 47.0 0.51 3.84
20,8 N, L 4.97 : 9.0 0.14 0.74
26.4 2.52 ' 2.8 0.07 0.27
59.5 36 12,2 1,0 1.0
99.0 0.024
‘ 0,019 0.0005 0.002
103 0.019
122 < 0.002 ' '
0.0041 0.0001 0.0003
125 0.005 ,

*Attenuation by air is not considered in this table.
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Table 3 Experimental results on sensitivity

and energy dependence

- Exposure Standard
Response
Nuclide Accuracy (cpm per #R/h)
60co M 95
173¢cs Th 49 93
226 +
Ra - 1.5% 90 *1
241
Am l10¢ 2L *2

*1 Gamma-rays are filtered by O.5mm Pt-Ir 10%

*2 NpLX—rays are assumed not to be detected.
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GAIN VARIATION
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