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Calculation of Man-made Radiation Exposure Rate from Nal
Spectrum
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Abstract - The energy band method for Nal spectrum calculates only the exposure rate due to
natural radiation because it calculates exposure rate using energy spectrum of 1300 ~ 3000keV.
However, the total energy method includes in its calculation the exposure rate due to man-made
radiation because it uses the energy spectrum of 150 ~ 3400keV. Therefore, the resulting
difference of extracting the exposure rate calculated by the energy band method from the
exposure rate calculated by the total energy method is apparently the exposure rate due to
man-made radiation.

In this study, we measured the Nal spectrum during the period of significant changes of the
exposure rate in the area without a man-made radiation. As the results, we found the exposure
rates calculated by those two methods are equal within the statistical variation of *0.3xR - h
Consequently, if the difference between the exposure rates calculated by the two methods exists,
it may be due to the man-made radiation exposure rate.

Key words : Nal(Tl) detector, exposure rate, man-made radiation, total energy method, energy
band method
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Fig. 1. Typical Nal spectrum of environmental
radiation and energy bands used in Energy Band
Method.

ad d

150keV o]e] ek duxle] ta] 7]
& Nal 239 #old FFA Ae Ad 494
sHh3]. maEka 150keV o]Are] Nal & EJA
% quAEL zAAF BHdde Aol FoY
A dyel Qs doh o WM 150~
3400keV 999 oz 2HEHL AHgT
BA o] WHE QWAL ATHAE T
w37 ¢3 150~3400keV ¥ 9o #Avpd AR

29 AR
g8 QUAY WA E AL T2
g 9 Py HEry AL 3 8 EEZRE

MEEE AT $FH0E o FojRTE A
olggth & AFUAAC] gl 9, +FAE
A AdwArde] zAMAFE K, *U

®Th AQ ZANFY Fo) Aok A4 AL
o] 7 FolA ALY HFPL o]Fx JUE F
AGe ZAAZFL Nal 29EHAN 2 AE
g EstE Zekd g3 v s quAdg 3
JME By, 2Th AL dEss Zod I
2 19 194 BE g Zo] 27 180 §

ru]o

Sl

[ o o

r
T

AXEol g 9 MWriozRY wWEHE 17647
2%14keV F32 2 331 Yt Nal A&7+ E3ds
o] £x %3 %@ #7 F9 2HEHSL FHT
= A% £To WE Fa ojFoz I AY
& ABaA AdsE Aol ¥ wA A2
WAL ojg3vintte JAE EAe AF A



115

fol ¥Ko| ZAb

3]

% )%

&

3

AL

o

“Th AL

AL

pas

-(‘?l.

d 71 E AA
39 1320~1600keV,

A

=z
T

o

ol
e

e

‘A
N

1620~ 1900keV,

b

2480~2750 keVel FUA

®

2Th AL

AHg-3ke] Altd

H &

&mhpr,ﬁ%wfm
= gl
pINEEL T
oY ‘mﬂE_MM‘LI]
=wd 5T

m%ﬁ.& T
AO..1m|h ﬂmaa‘hﬂwﬂ
.T‘mﬁzlmﬂ.\ao

o W & ﬂmuome %A
o T .vi,aoﬂhnmu
= D TN
dﬂ7m ‘0|M|‘M|Q,_
A
2! ﬁﬁ% w Ho
o ) X Ho g o
Ty O ol
TN T
S I
R B N Bl
Ho MﬂHT,uAlL_Aﬁ
e T o W T
WX M e T
=< T TR D Me
S 8 @ do
<.

!

RO

X

A

== Ak

S

=

Br M

Bo R

rma = Ak
+ Elaww
™~ [ 0 —
g5 o7
ol

ot 5= &b
88 %
URRIRe] T
iy

W

B Ho

A7} 1600keV o] 4Folzt

FAUA WG oA

AERARE

5SS

W
el

=
i

o .
o

——
o

o) W

T FAUA Byl &

% o ¥ el Aol

2

m

—_

]
w

A

——
o
=

j—

o

N
oo
W £
- W
S ;lmu
g
4 o
o0
o> B
m ‘_Iv_oﬂ_
o
2%
° T
B
B =0
Ho
o =y
T °
= W
&
N S
W T
Cl-g
Aok &
O
e B
=~ ,m, ‘Ml
o]
AR
—_——
o K
rliNCH!
(0 ol
S e
ojpy nmo "
TO N
ﬂwo 10 .
ok
S
T g
TF %
ot
)
GRS
< o
™ KT

oy

—_—

0

—~
H—O

BjA]

0=

B3
N

K

o}
o
Tt
pa

3
- N

ol

AR oA we <

o ¢

a A

A el A7k 150~1300keVS) H )

7 Q) BFAGY & Frhl 3 X 3 Nal 4

VR

bl BgtTh o] &

9]

=AE 29EY 18

oA g

gad A2 A4 A%

ol A oA T

A wgol os A

s

B 20008 12€7bA4 1970€ F<k 30

oy

=
il

ruie]

N

B/

AL o] oA 7F 1300~ 1600keV
, o] WAool #K el 1460keV A

kil

M9l gt

Cl
T g W
Wl o =
k-~ gp—
A_OWMO
T =%
T o X
;a]w\vmoi
2o s
N o
w X
of- <
oy W
L_LW:L
w T

<
< B ok
T oo N
= ®
W
00 T
CRLLE
<] o W
-
o o 0
T
.L..ru'HI
ﬂm,.m.\mmm
.._f‘wl.h_l
T e
Ay oE
™ T <
1cﬂ17|0t
oo
n WX
v <
Eal I
T
W M
] et
wow T
< m



116 Fegh B EE Gk

& 9]3}5‘%‘1%43’““1
2ol oM A7YA A EH ““’] ’“—‘15}“
A2 rainout effect “H-ﬁ':?l 7;3 gt} o]
o g 2AZ 7 499 19994 9% 1049
239 29E "é°ﬂ}‘1 57t ‘Si?i% L R
HEYS HE g W = F$o dF F¥S Y
He #otd 24dER S 39 24 Yehd. of
LHEHE BE 53 AAHEQ Mpioa 4

S5+ 609, 768, 1120, 1238, 1509, 1764, 2204,
244TkeVSt 2ppol A HMEH = 295 352keV H 3
Swro] e dehde 2 4 gu od Ay
EYL 297} e Wbt oldglo) yebg

= 5

a9 3& 19999 64 159 ~ 6% 2097A =
B 2HEYo2RE FAUR Yoz A
ZAAFEEDS FAUA ¥y 2 uAy
Heg A zANFEY AlAE Y
Aot olg 2¥EY 2477 F 69 169z
23} A%7F Q%o 1 wvitt zAdREo
B3A Btk 2uR-h ol F7hsgih of 1
T FAUA T AUAd Sl 9F zAkA
FEY AL 29 ofdel TAGALH, 2AA
FEL T0~96uR-h'7AA wWegon 797}
e W ZAMARE WEY EFHAE 0074
R-hiojgth #48 2985 I§Y 7|2 5 %
A s duA g e o AN RE A
o XFEHAEL 0064R-h'gen o7t 7R

A Y= Ao ozsz hlomit}. e F o

ENRE T %7}7} g 5 gen
ol HE 48 298 2
g ms}oq 459

ol wA AARstedel & Aotk adYy Foy
A “%'.34 AAA el oF 2AAFEL 7
7 AN UH A= ZAMIZE Ao AR
& olHelA Uz FAANEY e

H2645 H25%

NEoz B A% 1 #9E F 2R
29 110 Q :

4.0
35
z f 32 609
£ . \ »
§ 3.0 2g i
Toag \.,\ /i nz
g VLA ,Tzae 1?64
jid W j
Eag b e LA
3 WA i ;
E15 15u9 \

.8, \‘j l'zw
% 1.0 ¥ 4
B .

08 i
i
00 ol

t Bt 161 201 51 301 YA 451 H
Channed

Fig. 2. A gamma-ray spectrum due to radon products
during periods of rain.
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Fig. 3. Exposure rate during ’99. 6. 15 ~ 6. 29(upper)
and the difference between exposure rate calculated by
the Total Energy Method and the Energy Band
Method(lower).
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