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Table 1. Thermoluminescence dosimeters(TLDs) used{10J.

Phospher Symbol Fo Phospher Dimension  Thickness Dose Range
used here loading( %) (mm) (mg. cm™ (rad)
7LiF B
(99.99% Li L-7  PTFE® disk 30 $127X04  ~100  5X10°~10°
0.01% °LD
SLiF
(95.6% °Li L—6 PTFE* disk 30 $12.7X04 ~100  5X10°~10°
44% LD

* PTFE : Polytetrafluoroethylene



ANA S 24 AT Ao T HENTER 2 SN 91

TH 2 ATl AEE TLDE 2 & 94
WE7} =257 ol Ak B oolde A
Az dell o] oz fE&Ae] wimA A
2u, At WA o A2 100 keV ol 8t At
A% 7de 5% =2 4HA 9loilil, 1219
HA &24¢ Baslr] 9% 313 q g8He
AH28t] eskel. TL 243 2Adkesle 2
A A= Alol2o 49 Al 2] TLDE 05 mm
Pt 9] 100 pg Ra EFAUE AHesld A
L —-TLD A=} 25cm ¥ 50 cme} A} )} F7) 2mjc}
ARz}, o] AR M ARk S 719 E

VENTILATION
HOLES

S V23 - 8BaMsGO
w00
UNIT: Cm
GROUND
Fig. 2.  TLD Post for environmental radiation

measurement.

Hashsl7] fiste] AV - AU AYE om o4+
HEE fAstdrt. 9] Al 238§
3] X9 Aol2E A4AF 2471723 NY
1570t} AEHAA 1m Fololl A=A st}
sste dy3g aAYsged F4E Se
Y BAs7] A3t Fig 29 o] YT
UE Z2EE AAsn I el Aola ¢
Aol e AH8-skdr.

W Frlutet X gapdE 244 Aol 3,

o BAL(ok= o] watA-g vl AR R)
2E AAZR.ed T2 v & dF ol Abu
15cm FA F4At kel E2E 4 A NS
Waste zZe 71z F< Bashke e 279
g AL wix 9 TLDE WA ZARE F4
T5-& A skaicl. 19864 10¥ ¥-8 1988 69
Atelelf 55719 34 & stded o] P4
NS FAH AHHE g 5 Ui
TL ¥53AZ+ VintenAh8] Universal Toledo
TLD Reader Model 654% Ar4-slgiov, &
7], 3 R e &2 =y uAuby S
£ AzE & +F(91d 71ese SlE ube}
Kl

V. 2T Y AE
4.7, ZOKY SBEMO| 2Bt M o4

In—situ 29 EZW|E22 A AP
9] ZAA1E-E Table 20 A2jgh vhe} e},
o] 9 X G(E) #4taA} whg-g A14-3td (2)
Moz A& gold Xy, Xy E Xnt AUxu
el (100, (1D % (12) Aoz F3 ¥y
B ZAAFEIL Xpe ol o ¥
el Fagtelth. ¥ =59 & ZE dolgx
stA7PA AT A HEFREL BF 24 AR
372 [13—-15]01},

3 Table 204 &4 Qe v} o] Foj4d
EFEAY A% FIHA zab A% Ay
22 A7 Xr o Ts Abololls 22089 et A
A Aol7} 9lEE ¢ 4 k. Ty A G
w2} Adzkge] WFe] A AF 2] A7
od FHUid Zldses AUAMNE Yolie
gl g A whye] FHE devhe AL
474 & 4 ook 2 A2 feby $9e] vy

£ A9z A(16]3% AAT U o

Hel AGellxe] HAAEL 5 Uvd 2 F

Y

-l ZoZ 19884 11¥ o) &A% Makzka)
& Fig. 34 2& ule}l 3ol 72 4

Fddgm o As2el FWE Az

r &
2 8

A
=4

N

]



9 BOHRBSUBEEL | WI5%H W% 19904

Table 2. Terrestrial gamma ray exposure rate (uR*h™") determined by means of In—situ spectro-
metry (CNU Daedeck Campus).

Date & Time  Number of

Measurement X Xs Xx Xy Xn
86/12.24 6 10.65-+0.09
87/6.12—13 12 10.16+024 10.34+0.10 3.44+0.12 1.89+0.13  5.06+027
88/1.19—20 22 1143+0.27 12254027 3744007 2514024  606+0.11
88/6.20—21 21 10724045 10.78+066 3.74+018 2274041  4.7740.75
88/11.26 6 1040+025 10424055 3.20+1.10 1.68+0.18 5.55+082

Variance

. 10.64+0.08 i0.57i0.09 3234005 195+009  5.89+0.10
Weighted Mean -

10°)
5 Location | o X Xy Xon
10 < Dukpyung 1. | 26.23  3.65 18.61 3.97
T Dukpyung 2. | 14,100 451  5.54  4.05
CNU Daejeon | 10.81 3.13 155 6.13
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Fig. 3. Comparison of terrestrial gamma ray spectra measured in areas of various ground—2**U
contents using 37 X3~ Nal(Ti) scintillation detector. ’
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Table 3. Air dose rate, DG*(nGy-h‘i). due to natural background radiation determined by means

of in—situ gamma ray spectrometry,

Date & Time Terrestrail Component Cosmic—Ray Component*® Total
(based on Xr)
86/12.24 92.5+0.8
87/6.12~13 883+2.1
88/1.19~20 99.3+2.3
88/6.20—21 93.2+39 34. 3+0.2 1275439
88/11.26 90.4+2.2
Variance 92.5+0.7 343402 126.8+0.7**
Weighted Mean B
*D=0869 X1

* * corresponding to 1,110+10 uGy-y *(111+1 mrad-y™").
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Fig. 4. Terrestrial gamma ray spectrum measured by HPGe semiconductor detector (CNU Dae-

deok Campus, Sept. 29, 1988).
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Table 4. Air dose rate, Dn(nGy-h™"), due to natural background radiation determined by means

of termoluminescence dosimetry.

Cydle Duration Terrestrial Component Cosmic—Ray Component Total :
yee L-7 L6 L-7 L—6 L-7 L6
1 1986/10.13= 92411 - 87417 4045 61+10 132412 148420

1987/1.12
2 1987/2.6— 3.7 73+11 85+2 30+4 55+8 103412 1404-31
3 1987/723—1021  86+14 85+2 36+2 43+3 122414 128428
4 1987/11.28— 96412 3343 129412
1988/2.26
5 1988/3.16—6.14 86+12 33+3 119+15
Variance
+6 86+13 43+1 45+3 12146 143+14

Weighted Mean 8+
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Table 5. Effective dose equivalent rate(He) and per caput annual effective dose equivalent(He,)
due 1o external exposure of natural background radiation (CNU Daedeok Campus)

Terrestrial Cosmic ray Total
He* gamma ray ionizing component
He (Sv-h) 64.8+0.5 343+0.2 99.1+0.5
He (uSv) 568+4 300+2 868+5

# 0.7 Sv/Gy was used.
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Study on the Dosimetry and Assessment of

Terrestrial Radiation Exposure*

Jae - Shik Jun, Hi - Peel Oh"
Department of Physics, Chungnam National University

and

Chung—Woo Ha
Korea Atomic Energy Research Institute

ABSTRACT

For the quantitative evaluation and assessment of radiation exposure from terrestrial component
of natural environmental radiation, successive thermoluminescence dosimetry and periodical in—silu
gamma ray spectrometry were carried out for a period of 24 months. LiF PTFE dise TLDs and
3"¢ X 3~cylindrical Nal(TDscintill ation detector in association of portable multichannel analyzer (4096
ch) were used in this study. The doses measured were evaluated and assessed in terms of effective
dose equivalent. As a concomitant output, the dose equivalent due to ionizing component of cosmic
ray was able to be evaluated. According to the results obtained in terms of variance weighted mean,
the annual effective dose equivalents of terrestrial gamma ray and cosmic ray ionizing component
in Taejeon area came out to be 564-+4 uSv (64.8+0.5 nSv-h*) and 300+2 pSv (34.3+02 nSv-h™>,
respectively, which are reasonable comparably with that appeared in UNSCEAR Report[28]as per
caput annual effective dose equivalent in “areas of normal background radiation”.

Keywords - Natural radiation, G(E)factor, Energy band method, In—situ spectrometry, TLD
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