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Abstract

34Cs radioactive concentration among soil samples is difficult to classify due to the background impact on crust
originated natural radioactive nuclide, and overlapping and interfering between peaks. The ways to identify true
peaks in gamma-ray spectroscopy are as follows to reduce statistical fluctuation by smoothing based on the fact
that the shapes of peak are mostly Gaussian, to inspect the levels of width and height of peaks, to add functions
on low-energy trailing phenomena, or 4) to check the peaks after modifying Gaussian function itself. Therefore,
it is considered that information and knowledge for spectrum analysis are necessary.

Key Words : Energy spectrum, Peak separate, Gamma-ray Spectrometry

Q o

A 7F 7 AAARA FFEo] 2] background®] e R ¥ =7t
Stoll o] 2 9] 3e] A e g3 wFo] thAl R Gaussiand &
XA BAY g9 Eo} £0tRE2 H5E HAGHILL Aoy

12]38le] smoothingell ¢ =
A tailing @3 o L¢ %7}8}71 U Gaussian A E WEAA B @ 5 Aok qene sdEgy B
Aol gt Jrep A 4o] Fast Ao s
o] ; oUx) sdEg], e, Auid B
A EAY FE e Frige AFPHIATEE
I. INTRODUCTION HE @ 5 glvke etk fAWAbs ARl B
Z Ao & B I}s =527 283 =&
AFEAAAE 92D 4 A, AL 2 gE PN bnckgmound 25} WIS et S
) A% AL YA background FES} FARE S5
w7 e sleh ABHEse ue ok BMAR _
= Fofo] waysle] A4 AHEYL FEeH=Y of
A0l F28 BANFOR AT Uk EYA R
2-mko AT i =) S ] glgo]l BARTE & BEG AR Foll S| Pics
Ozl HFALAL B, = =
L]T" T j;"“at“ ;ﬂf’ EEAR gs sne A% dudawy agsed o9
°TElH A7 E, A7) E Wl 3 .
ElE A, +57198E, 247188 wiel background®] % 2 A7) FH 9L Moz T

Corresponding Author : Eunsung Jang E-mai | :silver9661@usan.ac.kr Tel: +82-51-510-1789
Addr :Pusan National Univ., Jangjeon 2-dong, Geumjeong-gu, Busan,609-735
Received : October 28 2014 Revised : Npvember 20, 2014 Accepted : December 25, 2014

443



444

"Soil Samples in "Cs of the 604, 795 keV Spectrum Analysis”

Bal7)7h o@ofd, ggjme B dFoa e Py B
FHETAITAA 9] T2 FoA 3 &o] 80% ©]
&1 604, 795 keVoll A 2~ E 9] w3 G
Ao Fg, A4 "ot va AW, 3283

= AA g WS AASFaAt

o

A ¥

gt

I. MEASUREMENT METHOD

2.1. dvz] ¢ 5& A § 2~9EH

Wes FTEY A9E AHgste] 29 EY ] £4&
el FAH R oA, Ralls, £& T WA, I
A ' A A, SH YA Eee wAd e
Aol AHE Table 10 YERNSITE 2~ EH & of
2] AREo] Jlon, 53] ~HE e A
£9 THe Hagg, BdlE, A9 BY 5ol Ak

[112]

Table 1. ™Cs Gamma Emissions.

Energy(keV) Photons per 100 disint.
475.368 0.014%
563.247 0.08402
569.331 0.15512
604.721 0.9821
795.864 0.8573
801.953 0.08720
1038.614 0.009930
1167.968 0.01793
1365.198 0.03022
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Fig. 1. ¥cs gamma spectrum full energy peak.
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(@) Mode | Gauss
. A (z—z,)°
uation = —
s i:. .'-I Eq Y Yo + w /ﬂ_ /2 e—2 w2
s f Standard
" [ Value
b Error
I X Y0 2376. 15877 68.97476
> \ Xc 604.81906 0.00918
W 1.37279 0.01836
e e - A 571250. 18604 6619. 04343
Sigma 0.68638
(b) FWHW 1.61633
Height 332019.1979%6

Fig. 4. 604, 795 keV energy Gaussian peak : (a), (b).
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difference : (a),(b).
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Table 3. 604 keV Input data Parameters
Mode | Gauss
2
. A (z—=z,.)
Equation =y, + — e—2 -
¥~ % Vr/2 w?
Standard
Value
Error
YO 6218.76772 623.49242
Xc 604.81933 0.00335
W 1.34979 0.00761
A 557213.83813 3277 .50473
Sigma 0.6749
FWH 1.58926
Height 329377.98785
Table 4. 795 keV Input data Parameters
Mode | Gauss
2
, A (z—=,)
Equation =y, + — e—2
V) w?
Standard
Value
Error
YO 2398.42921 435.00833
Xc 795.53192 0.00432
W 1.49765 0.00968
A 398044.97192 2638.5878
Sigma 0.74882
FWHU 1.76335
Height 212061.78%

Fig. 7 @¥ °lUAZ}F 604 keV AA| 2~ EZ A
fitting?F #h= W A3HE Bl 97t %* o
Al Residual> A doll A A< EAA HE 0.03- 0.05

ojiel e & = Utk




"J. Korean Soc. Radiol., Vol. 8, No. 7, December 2014"

so00 -

ELLL

z000 - -

zooo - -

1000

Residual

1000 - -
-zooo - » - -

-zooo -

-aooo

Independent Variable

(a) 604 keV Residual vs. Independent Plot

250000 -
200000 -
1s0000 |
100000 |

s0000 -

Residual

{

50000

100000 |

T T T T T
800 850 700 7850 s00

Independent Variable

(b) Residual vs. Independent Plot

Fig. 7. The ™Cs gamma spectrum with select features:
(a),(b) Measured spectrum peak and statistical variability
difference (600~800 keV).

Iv. CONCLUSION

oz
>~
-

i,
fal
fr
o, i 12
9
2

2ue ABAE 87 %
© =2 background®] PSS Wt 1
Abgol =3 e wi= 1|
ackground& Ti-5}7] o]H AT
wastold 3 vae) Aue
Gaussian]& I3} smoothing®l <]
TaAA BAY 929 Zoj} &
AABIALE AU tailing 8ol
| 7FFAY Gaussian SHEAFA S WHEA|
ol & 4= QAT wEk g e A F
auel Bd A4ol Wad Ao Andr

=
B\
o >

=
>

]

o%

o
Hom
-

z
il
LR ST

o}
v}

o
Al
I~

2

o2
e
2
e

ko
off
o

2 & i
off
2

to
o
10
= 4

M 0
k1
i

4

S I )
-

Reference

[11 Moseong Lee, SangYeon Lee, Gyeongwon Suh, The study of

[2]

[3]

[4]

[5]

[6]

[7

[8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

method of development for smulated HPGe spectrum pedk the
koreen Association for Radiation Protection Conference.

Gyeongwon Suh, Maseong LeeDevelopment of Spectrum for
pesk search condition setting Symposum of fal on Radiaion
Protection and Radioactive Waste, p 258 (2004)

ORTEC. Gamma Vision 5.0 Operationd Manud.

EG&G ORTEC, 'Modular Pulse-Processng Electronics and
Semicondutcor Radiation Detectors , Oek Ridge, (1988).

Development of Smulaion Spectrum for program evauation of
the HPGe detector spectrum andysis, p52-53(2005).

Jongwan Son, Myeongseok Shin, Heleong Lee, Gyoens Jeong,
Minsu Jeong, Sangnyeon Kim, A Development of GUI
Full-Energy Absorption Pegk Andysis Program forEducationa
Purpose, 2009

Gilmore G and Hemingway JD. Practicd Gamma-Ray
Spectrometry. John Wiley & Sons 1955:167

Robison DC. A computer program for the determination of
accurate gammaray line intensities fromgermanium spectra
Nud. Ingtr. and Meth. 1970;78:120-124.

Phillips QW and Marlow KW. Autometic andysis of
ganmaray spectra from germanium detectors. Nudl.Inst. and
Meth.1976;137:525-536.

Routti JT and Prussin SG. Photopegk method for the computer
andysis of gammaray spectra ftom semiconductor detectors.
Nudl. Ingt. and Meth.1969;72:125-142.

Dojo M. A shape function of photopesks for gammarray
spectrum andyss with Ge(Li) detectors. Nud. Ingr. and Meth.
1974;115:425-429.

Glenn F. Knall, Radiation Detection and Measurement. John
Wiley & Sons, Inc., USA, 3rd Edition, 2000.

Knolls Atomic Power Laboratory, Nuclides and Isotopes. Chart
of the Nuclides. Lockheed Martin, USA< 16th Edition, 2002.

P.W. Nicholson, Nuclear Electronics ( John Wiley & Sons,
Inc., New York, 1974). This book is an extensive treatise on
the dectronics associated with high-resolution detectors. Detailed
descriptions are given of detector preamplifiers, puls shaping,
rate-reated losses, pulse-height andys's and spectrd resolution.

H. L Beck, W. J. Cobdon and W. M. Lowder, "Spectrometric
techniques for measuring environmenta gamma radiation,
HASL-150 (1964).

Eunsung Jang. Limits to messurement Cs in ol
samples,(2014).

447



