JAERI-M
34-060

B T 5 2SR A 2 1 DR
v R 50 A

199443H

WA BE-- - BFE OB A R R
AT I

B & B F h & R M
Japan Atomic Energy Research Institute



JAERI-M U #— } 2. BABEFHFEFHIFAEHI AL TORHAREETT.

AFNRL HE, HERR TR R RS R (T319— LRI A B R i )
AT, BELILCES G, 405, IORPIIHERARTHLESER-Y 7 — (T 115
BB RN B AR HRFREHN) THE L AERATmE I LT 39,

JAERI-M reports are issued irregularly.
Incuiries about availability of the reparts should be addressed to Information Division, Department
of Technical Information, Japan Atomic Energy Research Institute, Tokai-mura, Naka-gun,

Iharaki-ken 319-11, Japan.

© Japan Atomic Energy Research Institute, 1994

WRERET AFEETFLHHEH
2] Hil A= A SR



JAERI-M 94-060

BEEAIERAY 7 ARBH T 2 HOBE S FEHRFS OFME

HERFAWEFHEFRFRELZLMRED
WA B— BB 0 #-FXH% AH-® LHE
BN KR

(19944 2 F 24 02 =)

#5 AEBHICPFLIHOHENRES, FHEFEEEBNICRELL, COXRI6F
LN 8" ¢IKIENal (T vvFl—va vREBOBUEBN - F AV F—LXHT 5T 72
EBEHAOEESAEELTEMAAVAIEIED, SREHCBHBLUTFEHROSES
X DREEIRDAEENTED, BITORER, FALATS 2EFLO>VWTOHERS
FHE, 0.98 +0.82nGy - h'~7.6 = 1.8nGy - h'!, FHHWEKSHF51320.5%3.0nGy -
IW,$ﬁﬁ%ﬁ%%5ﬁ&eizw@jﬁﬁ?5otoik,iﬁ@%ﬁ@@@&%t
0.11nGy +h'/ (MeV «+s7') TH~o7,

Fi, BEGCEELAT S 2EEFOoFMERES LU Nal (T) ¥yvFl—¥a YK
HE: OHENELER L, ¥5 2GRBHORBAFCLIBRECEOSEIL, &
5 AMBHOMEM, &> L0 BT EHES, FHERFSEELFIC I &ICLD, Nal (TD
Sy FL—va vRHEBICED yBONEBES S ABBH Ly BOMEME RS

—H T 5 & EMERL

WHPIsET : T 319 - 11 REETHBRAREAZTORZ — 4

(1)



JAERI-M 94-060

Tvaluation of Dose Contribution of Self-irradiation
and Cosmic-ray to Glass Dosemeter for Envirommental

Radiation Measurement

Ryuichi SAKAMOTO, Toshi NAGAOKA, Kimiaki SAITO
Masahiro TSUTSUMI and Shigeru MORIUCHI

Department of Environmental Safety Research
Tokal Research Establishment
Japan Atomic Energy Research Institute

Tokai-mura, Naka-gun, Tbaraki-ken

(Recieved February 24, 1993)

The Contribution of self-irradiation and cosmic-ray to glass
dosemeter was evaluated experimentally. The coefficient which means
the ratio of dose of glass dosemeter to unit dose absorbed in a 3" 4
spherical NaI(Tl} detector from cosmic-ray was determined by this
experiment, and the self-irradiation of glass dosemeter is determined
easily by using this. By the result of analysis, the self-irradiation
was found to be 0.98+0.82 ~ 7.631.8 nGy-h—l, the hard component of
cosmic-ray to be 20.543.0 nGy-h-l, the soft component of cosmic-ray
to be 6.6+2.2 nGy-_l in the open field. The coefficient derived was
determined to be 0.99+0.11 nGy-h—l/(MeV-s_l).

The directional response of the glass dosemeters was examined, and
found to be uniform. Considering the uniform directional response of
glass dosemeters and subtructing the self-irradiation and cosmic-ray
component, the measured value of gamma ray dose rates by glass

dosemeters agreed with that by NaI(Tl) detector.

Keywords : Cosmic-ray, Self-irradiation, Glass Dosemeter, Environmental

Radigtion, Gamma Ray
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Table 4.1

JAERI-M 54-060

Absorbed energy due to cosmic-ray component between 3 and 50
MeV by 3"¢ spherical Nal(Tl) scintillation detector and dose
rate measured by glass dosemeter

{a} Absorbed energy by 3" ¢ spherical Nal(T1) scintillation detecter

Absorbed energy

Place . by Nal(Tl) det.
(MeV/sec)
On Hinuma lake 20.7+ 2.1
In a Pb-box In a garage 18.6+51.9
of 10 cm Inside a building 15,0+ 1.3
thick In Abukuma cave 2.14= 90,21

(b) Dose rate measured by glass dosemeter

Pb-box Pb-box inside Pb-box in
Place in a garage a building Abukuna cave

(nGy/h) {(nGy/h) (nGy/h)
Lot A 24. 62 1.7 19.2+0.6 §.60+% D. 66
Let B 23.8£1.9 19.8+0.3 7.80x 1.08
Lot C 26.1=4.6 20.8+20.6 9.42+ (.95
Lot D 23.8x 1.8 16.5= 0.6 T.14=x 1. 44
Lot E 21.9= 0.5 16.5+0.9 5.46= 0. %9
Lot F 19.4= 9.5 13.60.7 3.31+0.38
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Table 4.2 TResults of dose contribution from self-irradiation and

cosmic—ray for glass dosemeter

(a) Pose cotribution derived from the method of least squares
Dose contribution Dose contribution
of self-irradiation of cosmic-ray

(nGy/h) nGy-h '/(MeV/s)

Lot A 6.52+0.83 . 0.9770.18

Lot B 5.58=x 1. 30 1.03+40.28

Lot C 7.22+ 1. 24 1.03=x 0. 30

Lot D 5.12x1.70 0.54%0.36

Lot E 3.31x1.19 F.01+0.25

Lot F 1.25%0.53 0.96=0.12

(Average) 4.83+0.49 $.99=0.11

(b) Self-irradiation contribution derived from supposing that

every lot of glass dosemeter has the same sensitivity to cosmic-ray

Dose contribution

by self-irradiation

{nGy/h)
Lot A 6.33=1.00
Lot B 6.001.06
Lot C 7.64%+1.76
Lot D 4.68+1.10
Lot E 3.49+ 0. 90
Lot F 0.98+ 0.82

(¢) Dose contribution from hard component of cosmic-ray to glass dosenmeter

@

Absorbed energy measured by
3" ¢ spherical Nal{Tl} detector

in a Pb-box of 10cm thick on Hinuma lake

Sensitivity to cosmic-ray

Dose contribution from hard

component of cosmic-ray

O x @

20,77 2.1 MHeV/s

0.992=0.106 nGyh~'/{(MeV/s)

(20.7+=2.1) x (0.592=0.106)
20.5+ 3.0 nGy/h
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Table 4.3 Dose contribution of soft component of cosmic-ray
for glass dosemeter

{a) Gross values of glass dosemeters during the period of |16 days

Gross values(pu Gy)

Lot E 163, 2+ 2.0
Lot F 94. 4%+ 1.3

(b) Accumulated values of the dose rates measured by continuous monitor

during the same period of 16 davs

17.1+0.9 « Gy

(¢) Accumulated contribution of hard coemponent of cosmic-ray

and self-irradiation during the same period of [16 days

Total values(z Gy)

Lot E 6.8+ 8.6
Lot F 53,8+ 8.6

¢d) Dose contribution of soft component of cosmic-ray

Evaluated values Dose rate contribution of

for 116 days soft component of cosmic-ray
Cu Gy) (nGy/h)
Lot E 19.3+ 8.9 6.9+ 3.2
Lot F 17.4x 8.7 6.3+ 3.1
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Table 4.4 Directional dependence of the glass dosemeters
distributed in the environment during the
period of 116 days

Direction Gross values(u Gy)
Vertical 168.3+ 2.8
Horizontal 165.3+ 1.7
Oblique 169. 5+ 1.9
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Table 4.5 Comparison between the values measured by glass dosemeters
and a 2"¢ X 2" Nal(Tl) scintillation detector

{a) Accumulated values of the dose rates measured by continuous monitor

during the period of 130 days

Measured place Accumulated values( u Gy)

MP-11 117.5+11.8
MP-114 144, 1+ 14. 4
MP—-15 108.8+10.9
MP-1238 111.0x11. 1
MP -~ 25 104.2x10.4

(b) Values measured by glass dosemeter during the same period of 130 days

Mecasured place Gross values Net values during the periods”
(e Gy) CuGy)
MP-11 206.3x17.5 118. 6= 14.1
MP 14 221.5% 4.2 133.8x12.6
MP—-15 193.8+ 3.6 106.1x12. 4
MP-18 193.3+3. 9 105.6212.5
MP-25 [85.8£5.1 98.1+12.9

% The total doses contributed from cosmic-rav and self-irradiation
during the periods was calculated to be 87.7+11.9 Gy
(c) Comparison between continucus moniter and glass dosemeter

during 130 days

Measured place Values of Net values of Rate(B/A)
monitor CA) glass dosemeter(B)
MP—-11 117.5=11.8 118. 6= 14.1 1.01=0.16
MP-14 144. 1+ 14.4 133.8+12.6 0.93=x0.13
MP—~15 108. 8+ 10.9 106. 1+ 12. 4 0.98=+90.15
MP- 18 111. 0+ 11.1 105. 6% 12.5 0.945=0.15
MP—-25 104. 2= 10.4 8.1+ 12.9 0.94=x0.16
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Structure of Glass dosemeter SC-1

Bar code

Energy compensation

filter of tin

le 44¢?

Binary code

Energy compensation filter of tin

Glass element

Qutline of the Reader FGD-20

Control panel

Printer Outlet of glass dosemeter

Display

Inlet of glass dosemeter

Fig, 2.1 Glass dosemeter and Reader
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lead shield measured outdoors in JAERI by a 3" ¢ spherical
NaI(Tl) scintillation detector
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Fig. 3.4 Cosmic ray pulse height spectra with and without 10 cm
lead shield measured inside Abukuma cave by a 3" ¢
spherical NaI(Tl) scintillation detector
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Phioto 5.1 Experiment for the measurvement of the dirvectional
characteristics of glass dosemeters in the environment

Glass dosemeters were set vertical, hovigontal snd obligue
posture against the ground inside the woeodsn box at Im
heidght above the ground,

Photo 5.2 Measurement for the comparison of the valuss
of glass dosemeters and the values of monitoving posts

Olage dosemeters were set on the surface of the detecter
cover of the monitoring post.
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