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Table 1. Sources used for spectrometer calibration

Photopeak

Source Energy (MeV) Remarks
Am-241 0. 060 with 26, 4keV escape peak
Ce-144 0.080
0.134 with small escape peak and
negligible peaks of higher
energy
Zn-65 0.511 annihilation
1.11
Cs-137 0. 662
Na-22 0.511 annihilation
1.28
1.79 sumpeak
Co-60 1.17
1.33

2.50 sumpeak
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Table 2. Number of TLD used for Natural Environmental Radiation Dosimetry af CNU Daeduck Cam-

pus(1985)
; : Control Exposure Exposure
Cycle ED;rigfg of D ?ie%tor gleld in Lead for Fading for Fading Remarks
P iF)  Exposure gpielq Test 19 Text 29
1 3month(4/12-7/12) Chip 6 — — — For preliminary test
2, 184hr Disk 6 — — —
2 3month(5/19-8/19) Chip 4 4 4
2,280hr Disk 4 4 4
3 1month(9/7-10/11) Chip 8 6 — — To _improve statis-
tical reliability
816hr Disk 8 6 — —

a) Irradiated to know amount of gamma-ray prior to field exposure.
b). Irradiated to the same amount of gamma-ray and the TL was read out soon after irradiation.
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Table 3. Terrestrial radiation exposure rate measured by gamma-ray spectrometry at CNU daeduck

campus
Duration of Measurement Number of Measurement Xgax(#R/hr) Xuin(#R/hr) X (uR/hr)
1984/10/15 16 : 00~1614 : 00 12(1/every 2 hr) 12.34 6.14 9.25+1.95
1985/ 5/ 8 18 : 00~9 16 : 00 12(1/every 2 hr) 14. 50 13.22 13.921-0. 46
1985/10/30 16 : 00~31 14 : 00 6(1/every 4 hr) 12.56 4,04 8.441+2.90
Average 10.54+2.96
o] &35 zvtAl spectrum & overlap Al A 2= Fig.
F 59} Zr},
5 - o] A B 4 & ulepgbe] Aggo] g
15— AVG. 1394046 spectrum ol A & A AgAAAY FoAHE 1.46 MeV
i X _x/xgx\x——x/ x\ /X — o] ®K zuld s 2.61 MeV & 26T1 zhupadg- $)A18k
I x—x/
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-\ N \/ \
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Fig. 4. Diurnal Variation of Terrestrial Radiation
Exposure Rate at CNU Daeduck Campus.
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Table 4, Zero dose statistics of TLD used

Average Zero Dose Readout(digit) Corresponding
TLD(LiF) ,Igﬂ%lb:; gf Number of Exposure*
e Reuse Maximum Minimum average (mR)
Chip 36 6+3 10+ 4 1+1 5+5 3.8+3.9
Disk ‘ 36 6+3 49128 1722 267 1.61+0.6

* Corresponding to Average Zero Dose Readout.
Calibration factor for chips: (767--136)uR/TL
disks: (60.8+13.5)uR/TL

im XAAAS 2449%¢ L BREEY v
spectrum & T3} 91u}*®, o] spectrum E-¢ Bw
ThAd P44 FFA Tl wEste: 2.61
MeV zetd o] 5 E34ld Y4 B0 wEsi:
ZtebAl spectrum ¢ Rofe] A& nlgate (UAY 7+
kA HF Al 0.81MeV, ThAd 0.88MeV) U
A4 Eo] WEstE zride] Bel gleo]lA The
AR} 45k = TLD 589 dux 9 =4
AlA A b= E 100keV o] 51 FubAd L 2 2AA
ol glelA AzutAde] A#F o 5% AvkA o
L B g T4 A43 LiF TLD &= Jolv A 3
Zell gk A= EAe] wHE mzkE TLD(CaSo,
Fol wlske] Al A= gz 100keV o] 4] o]
VXE 7HAL FAlel dig RS A 443 A5 o
2 2712 zhakdte] U LA YA ES F8 el v}
FYFE A% HEsa 9 Ra Y S BWERES
2 gt ,

£ AFA A HES 0.5mm Pt encasul-
ate d 100 #g 9 **°Ra F2490)= TLD mA A 4
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Assessment of Natural Radiation Exposure by Means of Gamma-Ray
Spectrometry and Thermoluminescence Dosimetry*

Jae-Shik Jun, Hi-Peel Oh, Chul-Kyu Choi, and Heon-Jin Oh*
Department of Physics, Chungnam National University

Chung-Woo Ha
Korea Advanced Energy Research Institute

=Abstract=

A study for the assessment of natural environmental radiation exposure at a flat
and open field of about 10,000m? in-area in CNU Daeduk campus has been carried out
by means of gamma-ray scintillation spectrometry and thermoluminescence dosimetry
for one vear period of time from October 1984. The detectors used were 3¢ x3” Nal
(T1) and two different types of LiF TLD, namely, chip sealed in plastic sheet which
tightly pressed on two open holes of a metal plate and Teflon disk. Three 24-hour
cycles of ix-situ spectrometry, and two 3-month and one 1-month cycles of field TL
dosimetry were performed.

All the spectra measured were converted into exposure rate by means of G(E) oper-
taion, and therefrom exposure rate due to terrestrial component of environmental
radiation was figured out. Exposure rate determined by the spectrometry was, on aver-
age, (10.541-2.96)p¢R/hr, and the rates of (12.043.4)#R/hr and (11.0+£3.6)uR/hr
were obtained from chip and disk TLD, respectively. Fluctuations in diurnal variation
of the exposure rate measured by the spectrometry were noticeable sometime even in
a single cycle of 24 hours.

It is concluded that appropriately combined use of TLD with 7iu-sitz gamma-ray
spectrometry system can give more accurate and precise measure of environmental
radiation exposure, and further study for more adequate and sensitive TLD for envi-
ronmental dosimetry, including improvement and elevation of accuracy in data assess-
ment through inter-laboratory or international intercomparison is necessary.

*Research sponsored by the Ministry of Education funded for the promotion and specialization of science



