M3AnEUszaNE MMV 13 High-Purity Germanium (HPGe)
Satina Srisuna and Benya Nuengdee

UNARED
mMsfn1lseaniamvesriaia High-Purity Germanium (HPGe) Canberra 20% 101
I a A v o

Ortec 50% lagnsnaaouilumsrdscansanueariiia High-Purity Germanium (HPGe)

A o 1~ = Aa a v o Y9y o A o A
Canberra 20% 1L81% Ortec 50% LWﬂuﬁﬂlﬂﬁﬂﬂlﬂﬂﬂﬂﬁ%ﬁﬂﬁﬂTWﬂl@ﬂﬁ’nﬂ Tﬂﬂi‘KWUﬂTLu@iﬂﬁ

[ 2

UINTI1U (Standard sources) LLaZ Mixed source PNUNNINHIIANT L0 1,2,3,4,5 lag6 U2
UM YseanFNImueaiaia Ortec 50% N1/5zANTNINGININHITA Canberra 20% 1Ay

52821 1991NHIANNaA0U5 T ANTNINUBIHIA

Abstract
The paper was to study the efficiencies of the High-Purity Germanium (HPGe)

Canberra 20% and the Ortec 50% . Experiments had been done to find the efficiencies
of the High-Purity Germanium (HPGe) Canberra 20% and the Ortec 50%. Standard
radiation sources and the mixed sources had been used by placing at the distances
1,2,3,4,5 and 6 inches from the probes. It was found that the Ortec 50% had the higher
efficiency than the Canberra 20% and the distances from the probes had effects on the

efficiencies of the probes.
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2.1 ﬂﬁﬁ%miﬂiﬂamﬂﬂ%ﬂ (Photoelectric effect)
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Internal contact
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ma19dszansEmnvesiiaia High-Purity Germanium (HPGe) Ortec50%

Efficiency at 1 inch (standard sources)

Isotope Energy (KeV) Half-life Efficiency
Cd-109 88.03 462.60 d 0.079220932
Co-57 122.06 271.80d 0.080739417

136.47 271.80d 0.07597533
Ba-133 302.85 10.52y 0.045960813
356.02 10.52y 0.041314901
Cs-137 661.66 30.17y 0.026252973
Mn-54 834.84 312.12d 0.021831009
Zn-65 1115.55 243.90d 0.01765362
Co-60 1173.24 527y 0.016499697
1332.50 527y 0.014965766
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Efficiency at 2 inch (standard sources)

Isotope Energy (KeV) Half-life Efficiency
Cd-109 88.03 462.60 d 0.035751462
Co-57 122.06 271.80d 0.038627634
136.47 271.80d 0.040495813
Ba-133 302.85 10.52y 0.024069362
356.02 10.52y 0.021261036
383.85 10.52y 0.020719764
Cs-137 661.66 30.17y 0.012496569
Mn-54 834.84 312.12d 0.011403209
Zn-65 1115.55 243.90d 0.009510399
Co-60 1173.24 527y 0.008505559
1332.50 527y 0.007772341




v v d (v Y 3
ﬂﬁ'l‘l/\l!lﬁﬂ\‘lﬂ'ﬂ“ﬁuwuﬁi%T‘i'J"NWQQQ']N!E’Q%ﬂﬁ%aﬂ%ﬂ]ﬂﬁi%ﬂ% 212 (Standard source)

AN UARIANUFUWNUSTZUININRSI U LRz s aNB AW
wavtiI%e (HPGe) fszas 2iin (Standard source)

1
> o1
;
S
5001
0.001

1 10 100 1,000 10,000
Energy (KeV)




Efficiency at 3 inch (standard sources)

Isotope Energy (KeV) Half-life Efficiency
Cd-109 88.03 462.60 d 0.017498582
Co-57 122.06 271.80d 0.017247985
Ba-133 302.85 10.52y 0.01337034
356.02 10.52y 0.012008442

383.85 10.52y 0.01147428
Cs-137 661.66 30.17y 0.007406287
Mn-54 834.84 312.12d 0.006362508
Co-60 1173.24 527y 0.00499546
1332.50 527y 0.004575328




v v d (v Y 3
ﬂﬁ'l‘l/\l!lﬁﬂ\‘lﬂ'ﬂ“ﬁuwuﬁi%T‘i'J"NWQQQ']N!E’Q%ﬂﬁ%aﬂ%ﬂ]ﬂﬁi%ﬂ% 3 (Standard source)

AN UARIANUFUNUSTZUININ RS U LAz s anBATw
aaviiia (HPGe) fszaz 3 i1 (Standard source)

> 01
:
o
T o001
0.001

1 10 100 1,000 10,000
Energy (KeV)




Efficiency at 4 inch (standard sources)

Isotope Energy (KeV) Half-life Efficiency
Cd-109 88.03 462.60 d 0.011646224
Co-57 122.06 271.80d 0.011379879
Ba-133 302.85 10.52y 0.00924843
356.02 10.52y 0.008111508

383.85 10.52y 0.007698741

Cs-137 661.66 30.17y 0.0049853
Mn-54 834.84 312.12d 0.004101199
Co-60 1173.24 527y 0.003457721
1332.50 527y 0.003112536
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Efficiency at 5 inch (standard sources)

Isotope Energy (KeV) Half-life Efficiency
Cd-109 88.03 462.60 d 0.0093161
Co-57 122.06 271.80d 0.00844187
Ba-133 302.85 10.52y 0.00611765
356.02 10.52y 0.00545104
383.85 10.52y 0.00529006
Cs-137 661.66 30.17y 0.00341396
Mn-54 834.84 312.12d 0.00298392
Co-60 1173.24 527y 0.00238757
1332.50 527y 0.00222428
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Efficiency at 6 inch (standard sources)

Isotope Energy (KeV) Half-life Efficiency
Cd-109 88.03 462.60 d 0.00573114
Co-57 122.06 271.80d 0.00627556

Ba-133 302.85 10.52y 0.00452039
356.02 10.52y 0.00405446

383.85 10.52y 0.00391884

Cs-137 661.66 30.17y 0.00251481
Mn-54 834.84 312.12d 0.00200849
Co-60 1173.24 527y 0.00181546

1332.50 527y 0.00163296
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Efficiency at 1 inch (Mixed source)

Isotope Energy (KeV) Half-life Efficiency
Cd-109 88.03 462.60 d 0.070591747
Co-57 122.06 271.80d 0.065414598
Cs-137 661.66 30.17y 0.023812331
Co-60 1173.24 527y 0.014379722
1332.50 527y 0.012883572

v v (v a A Y A
ﬂiTV‘I!!ﬁﬂﬂﬂ’J13JﬁﬂJW1!ﬁ§$‘ﬁ’jNWﬁQ\‘]1u!!ﬁ$‘lJigﬁ‘nfﬁﬂﬁ/‘lﬁﬁzﬂg 1 ¥ (Mixed source)

Efficiency
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Efficiency at 2 inch (Mixed source)

Isotope Energy (KeV) Half-life Efficiency
Cd-109 88.03 462.60 d 0.031649685
Co-57 122.06 271.80d 0.035438282
Cs-137 661.66 30.17y 0.011789791
Co-60 1173.24 527y 0.007436385
1332.50 527y 0.006920019

v v d (Y2 H 2
altaan NNFNNUS ST NN Uazszansmwiszez 2 33 (Mixed source)

Efficiency
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aaviinda (HPGe) fszax 2 #12 (Mixed source)
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Efficiency at 3 inch (Mixed source)

Isotope Energy (KeV) Half-life Efficiency
Cd-109 88.03 462.60 d 0.017740309
Co-57 122.06 271.80d 0.016272269
Cs-137 661.66 30.17y 0.00682708
Co-60 1173.24 527y 0.004502543
1332.50 527y 0.004095884

v v d (v a A Y A
ﬂiTV‘I!!ﬁﬂﬂﬂ’J13~lﬁ§JWHﬁ§$?‘i’hﬂWﬁﬂQ1ﬂ!!ﬁgﬂigﬁ‘nﬁﬂﬁ/‘lﬁﬁgﬂg 3 #3 (Mixed source)

Efficiency
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Efficiency at 4 inch (Mixed source)

Isotope Energy (KeV) Half-life Efficiency
Cd-109 88.03 462.60 d 0.009976167
Co-57 122.06 271.80d 0.007991235
Cs-137 661.66 30.17y 0.004594351
Co-60 1173.24 527y 0.003029284
1332.50 527y 0.002792576

v v (v a A Y A
ﬂiTV‘I!!ﬁﬂﬂﬂ’J13~lﬁﬁ»l°IN‘1!fﬁ53‘i"i’J'NWﬁﬂ\ﬂu!!ﬁgﬂigﬁﬂﬁﬂﬁl‘lﬁﬁzﬂg 4 #3 (Mixed source)

Efficiency

AN UARIANUFUWNUSTZUININASI U LAz s anE A w
Y4 = & .
Aa918IN(HPGe)israe 4 13 (Mixed source)
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Efficiency at 5 inch (Mixed source)

Isotope Energy (KeV) Half-life Efficiency
Cd-109 88.03 462.60 d 0.007227867
Co-57 122.06 271.80d 0.007295347
Cs-137 661.66 30.17y 0.003232611
Co-60 1173.24 527y 0.002196855
1332.50 527y 0.001987017

v v (v a A Y A
ﬂiTV‘I!!ﬁﬂﬂﬂ’J13~lﬁ§JWHﬁ§$?‘i’hﬂWﬁﬂQ1ﬂ!!ﬁgﬂigﬁ‘nﬁﬂﬁ/‘lﬁﬁgﬂg 5 43 (Mixed source)

Efficiency
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Efficiency at 6 inch (Mixed source)

Isotope Energy (KeV) Half-life Efficiency

Cd-109 88.03 462.60 d 0.00505262
Co-57 122.06 271.80d 0.005936867
Cs-137 661.66 30.17y 0.002452296
Co-60 1173.24 527y 0.001644417
1332.50 527y 0.001514454

v v (v a A Y A
ﬂiTV‘I!!ﬁﬂﬂﬂ’J13~lﬁﬁ»l°IN‘1!fﬁ53‘i"i’J'NWﬁﬂ\ﬂu!!ﬁgﬂigﬁﬂﬁﬂﬁl‘lﬁﬁzﬂg 6 43 (Mixed source)

Efficiency
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M319U52aNENMNU9IHIIA High-Purity Germanium (HPGe) Canberra 20%

Efficiency at 1 inch (standard sources) 20%

Isotope Energy (KeV) Half-life Efficiency
Cd-109 88.03 462.6 0.0808
Co-57 122.06 271.8 0.0842
136.47 272.8 0.0646
Ba-133 302.85 10.52 0.0324
356.02 10.52 0.0275
383.85 10.52 0.0276
Cs-137 661.66 30.17 0.0155
Mn-54 834.84 312.12 0.0130
Zn-65 1115.55 243.9 0.0100
Co-60 1173.24 5.27 0.0089
1332.50 5.27 0.0079




v v (v a A Y A
ﬂiTV‘I!!ﬁﬂﬂﬂ’J13~lﬁ§JWHﬁ§$?‘i’hﬂWﬁﬂQ1ﬂ!!ﬁgﬂigﬁ‘nﬁﬂﬁ/‘lﬁﬁgﬂg 1 ¥2 (Standard source) 20%

AN AU NN USUININA v unazLsEansnw
aavviria (HPGe) Msxair 1 i (Standard source)
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Efficiency at 2 inch (standard sources) 20%

Isotope Energy (KeV) Half-life Efficiency
Cd-109 88.03 462.6 0.0308
Co-57 122.06 271.8 0.0337
136.47 272.8 0.0268
Ba-133 302.85 10.52 0.0164
356.02 10.52 0.0138
383.85 10.52 0.0131
Cs-137 661.66 30.17 0.0072
Mn-54 834.84 312.12 0.0060
Co-60 1173.24 5.27 0.0043
1332.50 5.27 0.0038




v v (v a A Y A
ﬂiTV‘I!!ﬁﬂﬂﬂ’J13~lﬁ§JWHﬁ§$?‘i’hﬂWﬁﬂQ1ﬂ!!ﬁgﬂigﬁ‘nﬁﬂﬁ/‘lﬁﬁgﬂg 2 #7 (Standard source) 20%

AN AMUFNRUSUININA I ULazUsEanEnIn
wn9iISa (HPGe) Nszas 2 117 Standard source)
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Efficiency at 3 inch (standard sources) 20%

Isotope Energy (KeV) Half-life Efficiency
Cd-109 88.03 462.6 0.0173
Co-57 122.06 271.8 0.0150
136.47 272.8 0.0137
Ba-133 302.85 10.52 0.0081
356.02 10.52 0.0070
383.85 10.52 0.0068
Cs-137 661.66 30.17 0.0040
Mn-54 834.84 312.12 0.0032
Zn-65 1115.55 243.9 0.0021
Co-60 1173.24 5.27 0.0022
1332.50 5.27 0.0019




v v (v a A Y A
ﬂiTV‘I!!ﬁﬂﬂﬂ’J13~lﬁ§JWHﬁ§$?‘i’hﬂWﬁﬂQ1ﬂ!!ﬁgﬂigﬁ‘nﬁﬂﬁ/‘lﬁﬁgﬂg 3 #7 (Standard source) 20%
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Efficiency at 4 inch (standard sources) 20%

Isotope Energy (KeV) Half-life Efficiency
Cd-109 88.03 462.6 0.0093
Co-57 122.06 271.8 0.0096
136.47 272.8 0.0084
Ba-133 302.85 10.52 0.0056
356.02 10.52 0.0047
383.85 10.52 0.0044
Cs-137 661.66 30.17 0.0024
Mn-54 834.84 312.12 0.0019
Co-60 1173.24 5.27 0.0015
1332.50 5.27 0.0013




v v (v a A Y A
ﬂiTV‘I!!ﬁﬂﬂﬂ’J13~lﬁ§JWHﬁ§$?‘i’hﬂWﬁﬂQ1ﬂ!!ﬁgﬂigﬁ‘nﬁﬂﬁ/‘lﬁﬁgﬂg 4 ¥7 (Standard source) 20%

AN AaMUINRUSUININA v uLazlsEdnsnin
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Efficiency at 5 inch (standard sources) 20%

Isotope Energy (KeV) Half-life Efficiency
Cd-109 88.03 462.6 0.0049
Co-57 122.06 271.8 0.0057
136.47 272.8 0.0075
Ba-133 302.85 10.52 0.0037
356.02 10.52 0.0032
383.85 10.52 0.0030
Cs-137 661.66 30.17 0.0017
Mn-54 834.84 312.12 0.0014
Co-60 1173.24 5.27 0.0010
1332.50 5.27 0.0009




v v (v a A Y A
ﬂiTV‘I!!ﬁﬂﬂﬂ’J13~lﬁ§JWHﬁ§$?‘i’hﬂWﬁﬂQ1ﬂ!!ﬁgﬂigﬁ‘nﬁﬂﬁ/‘lﬁﬁgﬂg 5 473 (Standard source) 20%
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Efficiency at 6 inch (standard sources) 20%

Isotope Energy (KeV) Half-life Efficiency
Cd-109 88.03 462.6 0.0037
Co-57 122.06 271.8 0.0048
136.47 272.8 0.0067
Ba-133 302.85 10.52 0.0028
356.02 10.52 0.0024
383.85 10.52 0.0023
Cs-137 661.66 30.17 0.0012
Co-60 1173.24 5.27 0.0008
1332.50 5.27 0.0007




v v (v a A Y A
ﬂiTV‘I!!ﬁﬂﬂﬂ’J13~lﬁ§JWHﬁ§$?‘i’hﬂWﬁﬂQ1ﬂ!!ﬁgﬂigﬁ‘nﬁﬂﬁ/‘lﬁﬁgﬂg 6 473 (Standard source) 20%
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Efficiency at 1 inch (Mixed sources) 20%

Isotope Energy (KeV) Half-life Efficiency
Cd-109 88.03 462.6 0.0631
Co-57 122.06 271.8 0.0663
Cs-137 661.66 30.17 0.0142
Co-60 1173.24 5.27 0.0079
1332.50 5.27 0.0070

v v d (Y H 2
AEaIn NNFUNUS SN NUazlszansmniszes 1 1§73 (Mixed source) 20%
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Efficiency at 2 inch (Mixed sources) 20%

Isotope Energy (KeV) Half-life Efficiency
Cd-109 88.03 462.6 0.0314
Co-57 122.06 271.8 0.0276
Cs-137 661.66 30.17 0.0067
Co-60 1173.24 5.27 0.0038
1332.50 5.27 0.0034

v v Jd (Y H 2
AEaIn NNFUNNUS SN NUazlszansmniszes 2 3 (Mixed source) 20%

AN AMNFURUSKIINA I BLazUsEanEnn
wavrinim (HPGe) fszarr 2 i1a (Mixed source)

1.0000
S
E 0.1000
c
()
£ 0.0100 T~
Ll \\

0.0010 ‘ ‘ T

1 10 100 1,000 10,000

Energy(keV)




Efficiency at 3 inch (Mixed sources) 20%

Isotope Energy (KeV) Half-life Efficiency
Cd-109 88.03 462.6 0.0164
Co-57 122.06 271.8 0.0142
Cs-137 661.66 30.17 0.0038
Co-60 1173.24 5.27 0.0022
1332.50 5.27 0.0020

v v Jd (Y2 H 2
AaaIn NNFUNNUS SN N Uazlszansmniszes 3 1§73 (Mixed source) 20%
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Efficiency at 4 inch (Mixed sources) 20%

Isotope Energy (KeV) Half-life Efficiency
Cd-109 88.03 462.6 0.0072
Co-57 122.06 271.8 0.0081
Cs-137 661.66 30.17 0.0022
Co-60 1173.24 5.27 0.0014
1332.50 5.27 0.0012

v v Jd (Y H 2
AEIn NNFUNNUS SN NUazlszanSmnNszes 4 1§73 (Mixed source) 20%

AN AMNFURUSKIINA I BLazUsEanEnn
wavrinim (HPGe) fszarr 4 i1a (Mixed source)
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Efficiency at 5 inch (Mixed sources) 20%

Isotope Energy (KeV) Half-life Efficiency
Cd-109 88.03 462.6 0.0044
Co-57 122.06 271.8 0.0091
Cs-137 661.66 30.17 0.0015
Co-60 1173.24 5.27 0.0009
1332.50 5.27 0.0008

v v (v a A Y A
ﬂiﬁ/‘l!!ﬁﬂﬂﬂ’J13~lﬁ3~lW1&ﬁ§$‘i’i’jNWﬁQQ1u!!ﬁgﬂigﬁﬂﬁﬂﬁ/‘lﬁﬁzﬂg 5 43 (Mixed source) 20%

AN AMNFURUSKIINA I BLazUsEanEnn
wavrinim (HPGe) fszare 5 i1a (Mixed source)

1.0000
$ 0.1000
=
(8]
< 0.0100 -
-
= 0.0010 s

0.0001 :

1 10 100 1,000 10,000

Energy(keV)




Efficiency at 6 inch (Mixed sources) 20%

Isotope Energy (KeV) Half-life Efficiency
Cd-109 88.03 462.6 0.0042
Cs-137 661.66 30.17 0.0009
Co-60 1173.24 5.27 0.0006
1332.50 5.27 0.0005

v v d (Y2 H 2
AEaIn NNFUNNUSsEHNINAINUazlszansmnNszez 6 13 (Mixed source) 20%
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ms1fseueguilssansnnveriada HPGe (Canberra20% iag Ortec 50%)

szeiz 1 ¥ (Standard sources)

Isotope Energy Efficiency Efficiency % Efficiency %
(KeV) Canberra Ortec50% Canberra Efficiency
20% 20% Ortec 50%
Cd-109 88.03 0.0808 0.079220932 8.08 7.9220932
Co-57 122.06 0.0842 0.080739417 8.42 8.0739417
136.47 0.0646 0.07597533 6.46 7.597533
Ba-133 302.85 0.0324 0.045960813 3.24 4.5960813
356.02 0.0275 0.041314901 2.75 4.1314901
Cs-137 661.66 0.0155 0.026252973 1.55 2.6252973
Mn-54 834.84 0.0130 0.021831009 1.30 2.1831009
Zn-65 1115.55 0.0100 0.01765362 1.00 1.765362
Co-60 1173.24 0.0089 0.016499697 0.89 1.6499697
1332.50 0.0079 0.014965766 0.79 1.4965766




S8z 2 17 (Standard sources)

Isotope Energy Efficiency Efficiency % Efficiency | % Efficiency
(KeV) Canberra Ortec50% Canberra Ortec 50%
20% 20%
Cd-109 88.03 0.0308 0.035751462 3.08 3.5751462
Co-57 122.06 0.0337 0.038627634 3.37 3.8627634
136.47 0.0268 0.040495813 2.68 4.0495813
Ba-133 302.85 0.0164 0.024069362 1.64 2.4069362
356.02 0.0138 0.021261036 1.38 2.1261036
383.85 0.0131 0.020719764 1.31 2.0719764
Cs-137 661.66 0.0072 0.012496569 0.72 1.2496569
Mn-54 834.84 0.0060 0.011403209 0.60 1.1403209
Zn-65 1115.55 _ 0.009510399 _ 0.9510399
Co-60 1173.24 0.0043 0.008505559 0.43 0.8505559
1332.50 0.0038 0.007772341 0.38 0.7772341




sze 3 17 (Standard sources)

Isotope Energy Efficiency Efficiency % Efficiency | % Efficiency
(KeV) Canberra Ortec50% Canberra Ortec 50%
20% 20%
Cd-109 88.03 0.0173 0.017498582 1.73 1.7498582
Co-57 122.06 0.0150 0.017247985 1.50 1.7247985
136.47 0.0137 _ 1.37 _
Ba-133 302.85 0.0081 0.01337034 0.81 1.337034
356.02 0.0070 0.012008442 0.70 1.2008442
383.85 0.0068 0.01147428 0.68 1.147428
Cs-137 661.66 0.0040 0.007406287 0.40 0.7406287
Mn-54 834.84 0.0032 0.006362508 0.32 0.6362508
Zn-65 1115.55 0.0021 _ 0.21 _
Co-60 1173.24 0.0022 0.00499546 0.22 0.499546
1332.50 0.0019 0.004575328 0.19 0.4575328




S8 4 117 (Standard sources)

Isotope Energy Efficiency Efficiency % Efficiency | % Efficiency

(KeV) Canberra Ortec50% Canberra Ortec 50%
20% 20%

Cd-109 88.03 0.0093 0.011646224 0.93 1.1646224

Co-57 122.06 0.0096 0.011379879 0.96 1.1379879
136.47 0.0084 _ 0.84 _

Ba-133 302.85 0.0056 0.00924843 0.56 0.924843
356.02 0.0047 0.008111508 0.47 0.8111508
383.85 0.0044 0.007698741 0.44 0.7698741

Cs-137 661.66 0.0024 0.0049853 0.24 0.49853

Mn-54 834.84 0.0019 0.004101199 0.19 0.4101199

Co-60 1173.24 0.0015 0.003457721 0.15 0.3457721
1332.50 0.0013 0.003112536 0.13 0.3112536




Sz8% 5 43 (Standard sources)

Isotope Energy Efficiency Efficiency % Efficiency | % Efficiency
(KeV) Canberra Ortec50% Canberra Ortec 50%
20% 20%
Cd-109 88.03 0.0049 0.0093161 0.49 0.93161
Co-57 122.06 0.0057 0.00844187 0.57 0.844187
136.47 0.0075 _ 0.75 _
Ba-133 302.85 0.0037 0.00611765 0.37 0.611765
356.02 0.0032 0.00545104 0.32 0.545104
383.85 0.0030 0.00529006 0.30 0.529006
Cs-137 661.66 0.0017 0.00341396 0.0017 0.00341396
Mn-54 834.84 0.0014 0.00298392 0.14 0.298392
Co-60 1173.24 0.0010 0.00238757 0.10 0.238757
1332.50 0.0009 0.00222428 0.09 0.222428




5282 6 17 (Standard sources)

Isotope Energy Efficiency Efficiency % Efficiency | % Efficiency
(KeV) Canberra Ortec50% Canberra Ortec 50%
20% 20%
Cd-109 88.03 0.0037 0.00573114 0.37 0.573114
Co-57 122.06 0.0048 0.00627556 0.48 0.627556
136.47 0.0067 _ 0.67 _
Ba-133 302.85 0.0028 0.00452039 0.28 0.452039
356.02 0.0024 0.00405446 0.24 0.405446
383.85 0.0023 0.00391884 0.23 0.391884
Cs-137 661.66 0.0012 0.00251481 0.12 0.251481
Mn-54 834.84 _ 0.00200849 _ 0.200849
Co-60 1173.24 0.0008 0.00181546 0.08 0.181546
1332.50 0.0007 0.00163296 0.07 0.163296




szez 1 143 (Mixed source)

Isotope Energy Efficiency Efficiency % Efficiency | % Efficiency

(KeV) Canberra Ortec50% Canberra Ortec 50%
20% 20%

Cd-109 88.03 0.0631 0.070591747 6.31 7.0591747

Co-57 122.06 0.0663 0.065414598 6.63 6.5414598

Cs-137 661.66 0.0142 0.023812331 1.42 2.3812331

Co-60 1173.24 0.0079 0.014379722 0.79 1.4379722
1332.50 0.0070 0.012883572 0.70 1.2883572




S8z 2 143 (Mixed source)

Isotope Energy Efficiency Efficiency % Efficiency | % Efficiency
(KeV) Canberra Ortec50% Canberra Ortec 50%
20% 20%
Cd-109 88.03 0.0314 0.031649685 3.14 3.1649685
Co-57 122.06 0.0276 0.035438282 2.76 3.5438282
Cs-137 661.66 0.0067 0.011789791 0.67 1.1789791
Co-60 1173.24 0.0038 0.007436385 0.38 0.7436385
1332.50 0.0034 0.006920019 0.34 0.6920019
3282 3 119 (Mixed source)
Isotope Energy Efficiency Efficiency % Efficiency | % Efficiency
(KeV) Canberra Ortec50% Canberra Ortec 50%
20% 20%
Cd-109 88.03 0.0164 0.017740309 1.64 1.7740309
Co-57 122.06 0.0142 0.016272269 1.42 1.6272269
Cs-137 661.66 0.0038 0.00682708 0.38 0.682708
Co-60 1173.24 0.0022 0.004502543 0.22 0.4502543
1332.50 0.0020 0.004095884 0.20 0.4095884




S8 4 1473 (Mixed source)

Isotope Energy Efficiency Efficiency % Efficiency | % Efficiency
(KeV) Canberra Ortec50% Canberra Ortec 50%
20% 20%
Cd-109 88.03 0.0072 0.009976167 0.72 0.9976167
Co-57 122.06 0.0081 0.007991235 0.81 0.7991235
Cs-137 661.66 0.0022 0.004594351 0.22 0.4594351
Co-60 1173.24 0.0014 0.003029284 0.14 0.3029284
1332.50 0.0012 0.002792576 0.12 0.2792576
3282 5 113 (Mixed source)
Isotope Energy Efficiency Efficiency % Efficiency | % Efficiency
(KeV) Canberra Ortec50% Canberra Ortec 50%
20% 20%
Cd-109 88.03 0.0044 0.007227867 0.44 0.7227867
Co-57 122.06 0.0091 0.007295347 0.91 0.7295347
Cs-137 661.66 0.0015 0.003232611 0.15 0.3232611
Co-60 1173.24 0.0009 0.002196855 0.09 0.2196855
1332.50 0.0008 0.001987017 0.08 0.1987017




5282 6 ¥ (Mixed source)

Isotope Energy Efficiency Efficiency % Efficiency | % Efficiency
(KeV) Canberra Ortec50% Canberra Ortec 50%
20% 20%
Cd-109 88.03 0.0042 0.00505262 0.42 0.505262
Co-57 122.06 _ 0.005936867 _ 0.5936867
Cs-137 661.66 0.0009 0.002452296 0.09 0.2452296
Co-60 1173.24 0.0006 0.001644417 0.06 0.1644417
1332.50 0.0005 0.001514454 0.05 0.1514454
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NNHaNINAdoUIZANTNINYD9¥IA High-Purity Germanium (HPGe) Canberra
20% 118¢ Ortec 50% WU s2ov1INNiIaTinadelsz@ninmvesiaia vinnsvlazdiuh
fiseos 1 finlszansmmveniiia High-Purity Germanium (HPGe) ﬁﬂizﬁmﬁqum’jwﬁ
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Isotope Energy (KeV) % Efficiency % Efficiency T
Canberra 20% Ortec 50%
Cd-109 88.03 8.08 7.9220932 117
Cs-137 661.66 1.55 2.6252973 11
Co-60 1173.24 0.89 1.6499697 117
1332.50 0.79 1.4965766 11
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