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Determination of the exposure conversion coefficient
for 3" X 3" Nal spectrum

M. S. Lee
Dept of physics, Chongju University
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Abstract - In order to find the exposure conversion coefficients for 3" X 3" Nal spectrum, we
measured the exposure rates with the pressurized ion chamber at 29 different areas in the
range of 4~23uR - h™', and also measured the gamma spectra with 3" X 3" and 4" X 4" Nal
detectors, simultaneously. The exposure conversion coefficient of the total energy method was
determined using the linear relation between the measured exposure rate and the gamma
spectrum energy. In order to find the exposure conversion coefficients of the energy band
method, we applied the exposure conversion coefficients recommended by NCRP to the 4” X 4"
Nal spectra, and calculated the exposure rates due to “K, 238U, and "*Th series respectively.
Using the linearly proportional relation between the obtained ““Th series exposure rate and peak
area of 2614 keV that represents the HTh series, we obtained the exposure conversion
coefficients for **Th series. We also determined the conversion coefficients -for **U series and
K using a similar method.

Key words 3" X 3” Nal(Tl) detector, exposure rate, total energy method, energy band
method, exposure conversion coefficient
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Table 1. K concentrations in soil and exposure rates at
29 survey areas selected for determination of exposure
conversion coefficients of Nal spectrum.

K concentrations No. of || exposure rates | No. of

(By-kg) survey area| (uR-h") |survey area
1200 ~ 1 | 20 ~ 1
1100 2 18 ~ 19 -
1000 4 16 ~ 17 -
900 1 14 ~ 15 2
800 2 12 ~ 13
700 3 10~1 10
600 8 8~9 9
500 5 6~ 7
400 2 4~5
300 1

Total .29 29
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Fig. 1. Relationship between “K concentrations

and exposure rates at 29 survey areas.
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Fig. 2. Linear proportionai relation between the total
energies calculated from 4”x4” Nal spectra and the

exposure rates measured by a pressurized ion

chamber.
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Fig. 3. Typical in-situ Nal(T)) spectrum and HPGCe
spectrum, ‘

Table 2. Exposure conversion coefficients recommended
for 4" X 4" Nal spectrum by NCRP and calculated for 3"
X 3" Nal spectrum from this study.

Exposure 4° X 4" spectrum 3" X' 3 spectrum
Conversion (NCRP) (thls study)
Coefficients | (xR -h"/BeV - Wmin ") | (R -h"/BeV - Xrmin™)
a b ¢ |008 -006 -002 1023, -019, -009
d e 04, -02 058, -03
f 03 0.63
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a8 58 20004 10€ 19 ~ 104
AR AEVE 4 2ARFEA)Y &
ZAA g Qe Py Aol N ZAAF
& Aol 4ﬂ®EEIH2-ﬁﬂﬂ.ﬂ
—111'9’] T

144 7HA]

U Agel 14H
g dea wﬂ
2 EEY AR W E.%4
o] AL 7}%}x43]s¥ 74 g =
AR i Pu ﬂ‘é«l

FEol A &L lvke AMAE e

o, AUAY P g FU ALY zANGE

Aol F&ainte A& dedth 2902 g

WA s SRAT “Kolu ®Th Alde o8 za}

mlo

)
3 2 m
N

[e]
FEE %

SAE A7t A gl

e B8 e e
2
86 1 1 A

' vb‘ *,; wa

% 3
8.2‘i';r'
123 456 78 91011121314

8 A
Date('00. 10)

Exposure Rate(uR/h

78

]
o]
]

i
i
i
i

N
[8Y

N
Py

U-238 Exposure Rate{u/h)
o

oe 0e
.
. .
L oeet tide s
. ” figee-
A
.llll L0
! LA
11000,
. .

8 8.2 8.4 8.6 8.8
Total Exposure Rate (uR/h))

Py
o

~l
<o

Fig. 5. Exposure rates by Pressurized lon Chamber
during Oct. 1. ~ Oct. 14. in 2000 (A). Relationship
between total exposure rate and exposure rate by :
series calculated from 3" X 3" Nal spectrum (B)

4 2

of M= 2978 AFAM ZIk s A
I

¥ o

NE 233 FAME 37 X 37, 4" X 4" Nal &
HEHS o83l 3" X 3" Nal 2HEHq] 13t
ZodA gy oAUy W ZAAG W
ATES Fa4d

3" X 3 Nal 2#9EHq o3 5“"“‘411 i
o ZAMF WMEAASE 39BeV - 20min o] gL
A o] A4+E A

£3to] A A }%}ﬂa}ﬂ PAES g
4% ZAMAZE ‘}94 ﬁ" 0006;1R hle]
Qov] FF WA 047R-hlolyels & X
st

A e ZAME ABATE A$3
o] 3 X 3" Nal 2¥9Edozrg Aig YK
U, PTh Ade A%EH 4° X 4" Nal 2¥E

Z

Hoze AN 7 ALY HFE Ao 7
& TE 003xR-h'o)3 19 e ¥F
H2pe 2H7 009, 042, 0424R - h o]gm

.



78 AR BB &Lk

AMAZFET] 2HEJOZRE AMNG ZAMIFE
g vladged, @AWY FA Wt
By Adel 98 2AAAEE W3 fEI Ao
g0 PU Add AF zAA

A3 Aoz HrEYgo

o

183

1. KINS, "z 334 FHo 87 WAl 2%
2 EA 93 KINS/HR-389,(2001).

2. KEPRI, Technical Report TR.95Z]J08.97.70,
(1997).

3. National Council on Radiation Protection and
Measurements, "Environmental Rad- iation
Measurements”, NCRP REPORT No. 50,
pd4-92(1976).

4. HL.Beck, J.DeCamp and C.Gogolak, "In Situ
Ge(Li) and Nal(Tl)' Gamma-Ray Spec-
trometry”, HASL-258,(1972).

5. JHHubbel, "Photon mass attenuation and
energyv-absorption coefficients from 1 keV to
20MeV”, Int. J. Appl. Radiat. Instr 33.
1209-1290(1982).

D268 25K 20014



