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Abstract - In order to save time and money needed in the purchase commonly used
gamma-ray standard sources, a new radioactive standard source was manufactured by the
neutron activation of some regent in the research reactor HANARO. The source was
manufactured with an aqueous solution by mixing and dissolving the irradiated reagents. The
manufactured source was compared with a commercial standard source. It was confirmed
that it could be used as an efficiency calibration source. Also, in order to compare the
variation of efficiency due to the volume difference for various containers used in
radioactivity assay, the efficiency variation as a function of sample volume was investigated.
Key words : standard source, efficiency calibration, neutron activation, HPGe detector
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Fig. 1. v-Ray spectrum of the newly manufactured standard source solution measured by the HPGe detector.
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Table 2. Nuclear data of the new standard source.
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HiCe 3250 d 145.44 4820 88
Bics 206 y 604.70 9756 96
79%.85 85.44
%Co 527 y 117324 99.88 36
133250 9998
Table 3. Nuclear data of a commercial standard source.
Nuclides Half-life Photon energy Emission
®Cd 436 d 83.03 36
*Co 2724 d 12207 865
136.43 106
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g 466 d 279.17 815
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Fig. 2. Comparison of efficiency between the commonly
used standard solutions(open mark) and the synthetic
ones(closed mark) in the 55 mL cylindrical beaker.
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Fig. 3. Comparison of efficiency between the commonly
used standard solutions{open mark} and the synthetic
ones(closed mark) in the 450 mL Marinelli beaker.
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Fig. 4. Comparison of efficiency between the commonly
used standard solutions{open mark) and the synthetic
ones(closed mark) in the 1000 mL Marinelli beaker.
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Fig. 5. Efficiency variation with sample volume in the
cylindrical container.

Zol F/E+E2 58 Fisle
Adck. A 27 45Y £7149
Hajd g F89 HIAEE A
A Q94 wEdA &g FAATE Folsl
Uzl Alg 2ol 10 mL AE(ZolE ~ 35 mm)
F7HtEEA 582 dF 10%3E Z43AY.
%, 9458 3AH L& o83 YAs S AAe
22 & Aoy 4 PR oo W A
g3t 188 ZAs} Aol

Marinelli 2487l Alg7t Z&718 &4
PE 1AL FxoldA, FY A &
] 9L IEE s a2y A
AR HAHoly &7l AL Fol AFH9
32 AQ3le AP e} ojzt ¢ FE 3
£ FAHA SHAFE FAsE AAAA
3 Agge ZA3%R €3 Mannelli B]#A 9
13714 A28 Aen2A o HFxe 23}
B8ttt &, Marinelli AN A& %]
olZ A & WIAATE ZAEING. 9
A, 450 mL Marinelli B} ol ti3}AE 420 mLol
A 470 mL7tA 10 mL(Z°lE= 1 mm) {#HZ2o=
2ug dAgdAEN  ESAHSHR, 1000 mL
Marinelli ¥]#A o] sl 940 mL¥€ 1040 mL
742 20 mL(=olE 1.3 mm) 7222 WEA)
HA &5

a2 A3 450 mL Marinelli ¥1719 Z9$E 23
Alg9 <ol 10 mL AE Aol7} YH(AAANR
2ol o 2%) Aoy Jdo] st ago 3
dAEE dF 2% 0 welx, 1000 mL
Marinelli B}|# 9 A$E 20 mL BT A g9
HA32%)l U a&9 WIFEE vpAsIA=R

i ™
Y
i< f>'
e e
tlo
£
Je
R4

)

>'_|§<'>L

A

LAl X o T rE Lo

28

B e gt -

E29% FISK 20045

29 vigrelyth. =, 4503 1000 mL Marinelli ¥}
A A AgFe AAA7A QYA A&7 o
Zo Alggd 2 ol JAAW, ARE AL
FRAA 2R £ JE AEFY Aoz <
3 580 WHATE WY o9 ez
A8 5 9 otk :

rle

=2

T

4

EAAgAN F2 AEEE
gz Avd TEALL 7HF o BjE
T At AU ez

= #gol A7) Wi, & dFdME
Az FAAZ AN AYE B0l =
Jd F £49 gz ¢S] PAALE A
Atk 24 A4 oo AFel ¥ FHe S
BNz BPAY & dNen, s sEE 9
A8 AN §& 1Y NES FAS
zdsto] AAsAh Az PALe] HAbE
FEE on wRH A&V BAANH, A
A BEL B89 7% xEY oud AL B
Jdatach. ARG WAL L FH3tnA e A
duixl el AX G Avpde T,
g9 deo REE Azt AHEE 5 UG
' A% vz 5o Aol Ak

Az wAbadH 8 2FH499 HPGe #
2700l O Z&S viud ZH 10% 2AES
g A& A F, Ax PAHEAS
olgstd E&wA F, AL EEUY A
Bgste] 7@ A #& AFEHF 10% oA
He ol gtolUdh & AToA AT FA
AQE AHgste] A& Aol ol &3lox 4E9
EFHYY vlmsdd 2 Aost gue AL &
st

A% TEHLE ol 8dld 458 5H 87
o Qs AERYE 18¢ ZAdAAeT, A
239 o]z A x g AR FEE A

d, 3% 279 4%% 4794 % 10 mL
NeZe Z7tol me 889 F42 = A9

7 &e)
o o
ohviz}

& o

s

ol¥ o,

ol

m HE ok
o e

Yz ddd distd ¢ 10% FEADG E£F,
Marinelli 234719 A%+ AANARAA A8EE

ANA 2457 BEo o ZHAsko AR
2 Aolx QANT, o 2% AEY Fugol2
Q% 5ge) WAAEE 2% vleolAch



of\
ox
2
z
>
to
i)
o
L
oo
e
o
_\'1
[
rl{g
>
o
g
as)
T
()
]
oY
e
X
o
to
[ing
ox

1. L. Moens and J. Hoste, Int. J. Appl. Radiat.
Isot,, 34, 1085 (1983)

2. N. Navi, Nucl Instr. Meth, 116, 457 (1974)

3. RJ. Gehrke, R.G. Helmer, and R.C.
Greenwood, Nucl. Instr. Meth, 147, 405
(1977)
4. RC. Greenwood, R.G. Helmer, and R.].
Gehrke, Nucl Instr. Meth., 159, 465 (1979)
5 EG&G ORTEC, “Modular Pulse-Processing
Electronics and Semiconductor Radiation
Detector”, Oak Ridge (1998)

6. ANSVIEEE std. 325-1986, “IEEE Standard
Test Procedures for Germanium Gamma-
Ray Detectors”, IEEE (1986)

23



