“Journal of the Korean Society of Radiology, Volume 6, Number 5

Neutron Capture Resonance Energy Identification of Indium
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Samyol Lee

Department of Radiological Science, Dongseo University, Jurae-dong, Sasang-gu, Busan, Korea

FHA WAL ol4F AFe] FHAIA
A B AF

Abstract

Prompt gamma ray from the natural Indium sample was measured by using an assembly of BGO(BisGeszOr2)
scintillation detectors in the neutron energy region from 1 to 300 eV. The assembly was composed of 12
pieces of BGO. The spectrometer was composed geometrically as total energy absorption detector. 46—MeV
electron linear accelerator which is located at Research Reactor Institute, Kyoto University used for neutron
sources from photonuclear reaction. The measurement of the neutron capture resonances was performed to
below neutron energy 1 keV, because of strong X—ray effect from photonuclear reaction in Ta target and short
distance from the target to an assembly of detector. The distance of neutron flight path is 12.7 £ 0.02 m. The
large neutron capture resonances were measured from 1 to 400 eV. The energy in the capture resonance was
compared with the evaluated values. The large resonances were seen in the present measurement. General
agreement can be seen between the present measurement and the previous evaluated data in relevant energy
region. In the present study, we measured the continues resonance structure above 1 keV neutron energy
region. 91.49 eV new neutron capture resonance was found in present measurement.
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Fig 1. Experimental arrangement
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Fig 2. Neutron TOF spectrum of Indium (Neutron Energy:
1~50 eV)
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Fig 3. Neutron TOF spectrum of Indium (Neutron Energy:
50~170 eV)
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Fig 4. Neutron TOF spectrum of Indium (Neutron Energy: :
170~400 eV)

2 Agors BAHA] S FHES 26.8, 29.67,
4536, 72.94, 100.95, 114.39, 120.26, 145.66, 158.33, 173.5,

194.9, 198.3, 211.94 eV 137 FHolt) o]AES

e Wl A7t wi g 2 o B A g
2A= dds] ulg- oy FHEo|th wEbA o]
£ adol W3 EAl e FF Aol ujg R
Ao Mg Fste] Ele] sbeeitia & &
ATk 4.7 eV FTH] g0l = vl Fo} Fle]
0134%124 ENDF-VIS] Z¥E 53l fdod &

AZN7E BT, e Ao ma Fye
o ol SlalA Aol
AF oz Ax B

50
o] el Hai = HE A B T

e
rE
[ 5

5
"
S
Lo
=

o H

I
<
0%

o Es R
ola Itk olE EoJM 9149 &V FHY A= B A
TE 38t AL WA=z FHolzt B 4 itk
T3 103.65 eV FHEY ZF-olE ENDF/B-VIel&
NE FHoR gozo Foo Uit o|ZA 4t F
83 ARE AT o2 A7) aga 1y 4
of Bzl A3} o] oF 300 eV oA Jgoz &
T & AdTHe 277 FepAa 2 S &
ANRLE wEhA] LeyR] Hoz A4sE Hr AU
FAE ol&e T FAo] I/FTS & 5 UMk




“Journal of the Korean Society of Radiology, Volume 6, Number 5

71 A¥E ENDF/B-VI®} Mughabgha
SFSATE 300 evolste] <ol

Ane A 7

R

A

Astst QA sk

o

Mughabghabﬂ Ay nt EA5l= T2 2271 Sk
Wak oyl 2 Ao A daEA] Xt

Table 1. Compare the present neutron resonance energy with evaluated one

Present (eV) Mughaghab (eV) ENDF/B-VI (eV) Present (eV) Mughaghab (eV) ENDF/B-VI (eV)
1 1.45 1.457 1.45 37 - 120.71 120.26
2 3.85 3.85 3.85 38 125.38 125.88 125.38
3 4.7 - 4.7 39 132.91 132.81 132.91
4 - 6.86 - 40 144.04 -
5 9.08 9.04 9.08 4 - 145.76 145.66
6 12.06 12.02 12.06 42 - 146.9 -
7 14.6 13.6 14.6 43 150.6 150.1 150.6
8 21.6 22.73 21.6 4 - 156.5 -
9 22.9 - 22.9 45 - 158.6 158.33
10 24.89 - 24.89 46 - 162.2 -
11 - - 26.8 47 165 164.4 165
12 - 29.67 - 48 167.8 168 167.8
13 32.23 - 32.23 49 - 174.2 173.5
14 39.69 39.56 39.69 50 177.92 177.7 177.92
15 - 40.66 - 51 187.04 186.4 187.04
16 44.61 - 44.61 52 - 190.9 -
17 - - 45.36 53 - 192.4 -
18 46.5 46.37 46.5 54 - 194.5 1%4.9
19 48.09 48.14 48.09 55 - 198.7 198.3
20 - 58.7 - 56 204.9 205.5 204.9
21 62.78 62.93 62.78 57 - 211.9 211.%
22 - 66.4 - 58 - 214.1 -
23 69.38 69.47 69.38 59 - 219.7 -
24 - 73.04 72.94 60 - 223.5 -
25 - 77.89 - 61 224.67 - 224.67
26 80.61 80.79 80.61 62 - 226.6 -
27 83.34 83.21 83.34 63 - 246.7 -
28 - 85.5 - 64 - 249.5 -
29 86.17 86.32 86.17 65 250.38 - 250.38
30 - 88.4 - 66 - 264.5 -
31 91.49 - - 67 267.64 266.6 267.64
32 94.4 A.3 .4 68 - 275 -
33 - 100.83 100.95 69 2716.7 276.9 2716.7
34 103.65 103.7 - 70 - 282.3 -
35 - 110.8 110.65 71 - 285.1 -
36 - 114.43 114.39 72 288.49 288.4 288.49
73 293.34 293.7 293.34
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