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Compton Camera Imaging Coded Aperture Imaging

Scattere Absarber Mask Pattern Scintiilator
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Compton Camera Coded-aperture
Field of View Up to 360° 45°~50°
Angular Resolution 10°~30° 2.5°~6°
Energy Range 250 keV~1.5 MeV 30 keV~1.5 MeV
Dose Linearity N/A 2 pSv/h~10 Sv/h
Energy Resolution High(~1%) Very Limited
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9 40, 50 cmo] ZlololA FErt AMEALE AT 4 gk pAPoRE
oz} ® 5 6 ZAxe] 50 cm ZoJoA BFEHEAMH= 4.3200A4 1.392 FAFE k.

# 5, 62 AFAo] g Zlo]l ¥ A YA £ deEe Ayt

5. 30 AF Al 2ol ¥ A AR 2 Age Zit
S4 (cm) x (cm) é%:i)ﬂa i?m)sd HFEHA AU AE
10 8.30 8.57 10.34 0.30 3.31
20 14.30 14.54 20.50 0.16 2.45
30 18.75 17.25 31.30 0.06 4.16
40 22.22 21.93 39.06 2.95 2.40
50 25 24.17 46.79 4.32 6.87

S ) | ) éﬁff“l Tm)Sd REEA AT oxtg
10 8.3 8.19 9.79 0.16 2.10
20 14.3 14.55 20.52 0.34 2.54
30 18.75 18.99 30.62 0.30 2.02
40 22.22 22.37 40.48 1.22 1.19
50 25 25.34 51.38 1.39 2.68

_39_



1.5.2. 1% & 7lo] A d At

T

o
A

5 54 &40 et 2iEHE 5ol A 2xEY] el 249 54

L

=
Jm

AZYe ARE] s ME BA @ o] =4

o
=
12 FE9E Ry, YCs, ©Coo] TRjmE LpepdiIch z}zto] Mle

S Qe AR EARc)
£ WAEE B3 oot 24 7h53 Zolvt Fepaicke Aolth R, YCse]
29, 30 co7bA] s So] JBSGAIE “Co2 40 cmolA gESO] Jis

&g BolEC ol Aol AU S4o= Qg Auolct Ry, Csite @
2] “Cod YRS FAlo] & 7] W&Este] Aoz 240 ogh AHIFS
9 et &, 7ol RS 4] e B dFo) sS4 oiotstn g
7
LIS

S 2AS "WQrt Qok BE =X Aus ® 7, 8, 99 oo} 15% O]

- 40 -



<Eu-152> <Cs-137> <Co-60>

—=— Average

\verag —e=— Average [(—=—Avera
24| ——Theoretical value

verag e
24| —s— Theoretical value 24| —o—Theoretical value

Mesurement length (cm)
o
o
Mesurement length (cm)
o
o
Mesurement length (cm)
o
o

10 20 30 10 20 30 10 20 30 40
Source depth (cm) Source depth (cm) Source depth (cm)

T3 31 M) Zo| ¥ x| 24 FFE Az}

o

B 7. Eu AYS ol gsto] 150% A5 Al Zo] ¥ 4

o

Se(cm)  x (cm) éﬁifz“k ffmf"‘ EEUA AG oxtg

10 8.3 8.63 10.43 0.54 4.13

20 14.3 15.15 21.74 0.94 7.99

30 18.75 19.67 32.43 1.56 7.48
B 8. WCs MYS o]gslo] 150% 75 Al Zo] ¥ AY 97| 5% s
Sy o) | ) é’g(j)ﬂ ffm)s 2EEs A 0Ag

10 8.3 8.7 10.53 0.19 5.06

20 14.3 15.24 21.92 0.89 7.88

30 18.75 19.23 31.28 1.67 14.72
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E 9. %Co YL o]&3te 150% AF A Zo] ¥ MY Yz 34 H&e At
Sq (cm) x (cm) é%;;)ﬂa i?m?d REHA AU AN

10 8.3 8.6 10.39 0.26 3.72

20 14.3 14.62 20.66 0.21 3.20

30 18.75 19.8 32.78 0.28 8.48

40 22.22 23.22 43.35 1.57 7.73
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£ 10. Al 7FA] L2 ol &3 AA A9 Zlo] 2 54 2

Sa (cm) x (cm) 73t (cm) %7 Sq (cm) Al A
20 14.29 13.6 18.86 6.04
25 16.67 16.3 24.18 3.39
30 18.75 18.5 29.37 2.15
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point cps nGy/h pSv/h
1 193 0.556 0.659
2 212 0.491 0.582
3 130 0.421 0.500
4 178 0.449 0.535
5 217 0.535 0.635
6 186 0.481 0.570
7 150 0.405 0.481
8 169 0.432 0.513
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Energy(keV)
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Abstract

The International Commission on Radiological Protection (ICRP)
recommended ALARA (As Low As Reasonably Achievable) in 1997, but
leakage of radioactive materials due to unexpected radiation accidents
is a major factor exceeding the dose limit of workers. Therefore,
technology and management systems are needed to respond quickly
and effectively to radiation accidents.

Gamma-ray imaging equipment is suitable for use as a means of
responding to radiation accidents. The hot spot provided by
gamma-ray imaging equipment can determine the location of

radionuclides, which is useful for analyzing the pollution level of the

_6’]_



area of interest and detecting nuclides.

This study aims to effectively utilize gamma ray imaging equipment
for radiation accident prevention and emergency response based on
radiation safety regulations. In order to determine the effectiveness of
the equipment, various field applicability evaluations were conducted,
such as selection of nuclide analysis points for nuclear power plant
dismantling, stability testing of non-destructive audit equipment, and
separation of contaminated recycled scrap metal slugs.

As a result of the evaluation, it was proved that the location of
radionuclides in various environments, such as nuclear dismantling
and waste screening, was accurately detected to overcome the time
and financial problems of the work, and to prevent radiation
accidents and immediately respond to accidents.

During the verification process, the structural limitations of the
gamma-ray imager caused a problem of not detecting depth
information of radionuclides and omnidirectional radionuclides, but
the limitations of the gamma-ray imager were overcome by applying
trigonometric/panorama gamma-ray imager.

Triangulation is a method of estimating depth information by
formulating the location of a hotspot that changes according to the
location of a gamma ray imaging device. As a result of the
measurement, the depth estimation accuracy of radionuclides has a
relative error value of less than 15%, but it was verified through
experiments that the depth estimation accuracy is further improved if
the measurement time for image reconstruction is increased.

For rapid spatial evaluation, the panoramic gamma-ray imager has
built eight detection systems into one equipment, and can monitor
radionuclides within eight field of view. Since eight detection systems

are used, the time spent on spatial measurement can be reduced by
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about eight times, which is effective for rapid spatial measurement.
In addition, the information of one detector system can be

independently separated, enabling precise exploration/analysis.
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