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The present study evaluated the performance changes of detectors that may occur when measuring radiation in a high magnetic field
environment using a GM tube-based radiation detector and a Nal(Tl) scintillation detector owned by the Radiation Safety Management
Team of the Korea Institute of Radiological and Medical Sciences. The experiment was conducted in a high-magnetic field environment
in the small animal imaging room at the Radiation Medicine Research Institute of the Korea Institute of Radiological and Medical
Sciences. The experiment utilised a 333 kBq '*’Cs as the radiation source. Subsequently, the source was positioned at a distance of 100
cm from the center of the MRI bore, with the distance between the source and the measuring instrument fixed at 20 cm. The
performance of each detector was compared by moving the desk towards the door at intervals of 0 cm, 30 cm, and 75 cm, for a total of
80 measurements. The statistical significance of these results was verified using non-parametric testing. The GM tube-based detector
exhibited an approximate 25% reduction in radiation dose when compared to 0.85 puSv/h measured in a non-magnetic environment. In a
measuring device utilising a Nal(Tl) detector, the counts decreased by approximately 80% compared to 15,215 counts measured in a
non-magnetic environment, and it was confirmed that measurement was impossible at the center position. This study is considered to
provide fundamental data for evaluating the practicality of radiation measurement instruments in the event of radioactive contamination
under high magnetic field conditions.
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Fig. 1. (Color online) Equipmentsused in the study. (A) RadEye B20-
ER from Thermo Scientific, (B) Radiation Alert from S.E.
International, (C) GS-1515-N from Gammaspectacular., (D) MRBR
9.4T/310 mm from Agilent Technologies, (E) 333 kBq of 137Cs.
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Fig. 3. (Color online) Schematic diagram for conducting research.
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Table I. Radiation measurements Magnetic field-free environment and varying distances from the source in a 9.4 T magnetic field.

. . GM tube-based radiation measuring Nal(Tl)-based scintillation detection
Magnetic field-free environment .
instrument (uSv/h) system (Counts)
0.85 (Maximum) 15,215 (Maximum)
0.69 (Minimum) 14,348 (Minimum)
0.82 15,176
0.78 15,097
0.73 14,633
0.84 15,014
0.75 14,868
0.79 15,048
0.81 15,069
0.77 14,942
. GM tube-based radiation measuring Nal(Tl)-based scintillation detection
94 Tesla Magnetic field instrument (uSv/h) system (Count)
0.63 (Maximum) 0
0.59 (Minimum) 0
0.61 0
0.62 0
. 0.60 0
move Distance: 0 cm 0.62 0
0.58 0
0.59 0
0.62 0
0.61 0
9.4 Tesla Magnetic field GM tube:based radiation measuring Nal(Tl)-based scintillation detection
instrument (uSv/h) system (Counts)
0.67 (Maximum) 1,490 (Maximum)
0.62 (Minimum) 1,280 (Minimum)
0.64 1,355
0.65 1,363
. 0.63 1,310
move Distance: 30 cm 0.66 1421
0.65 1,377
0.63 1,324
0.66 1,398
0.65 1,383
9.4 Tesla Magnetic field GM tube.-based radiation measuring Nal(Tl)-based scintillation detection
instrument (uSv/h) system (Count)
0.62 (Maximum) 8,400 (Maximum)
0.57 (Minimum) 8,027 (Minimum)
0.58 8,083
0.60 8,207
. 0.61 8,325
move Distance: 75 cm 056 8,180
0.61 8,301
0.60 8,230
0.59 8,173

0.61 8,276
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Z Ueiit). o= A7Pge] ghe #delxel ASgt 0 em, method. »*: Chi-squared statistic, dff Degrees of Freedom, p:
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o

H|gk zol7k o™ 0 em?} 30 cm, 0 cm®} 75 cm, 30cm df p
9} 75 em@ HlwAME AE &89 HaP) dtke AL 9 GM tube 33 3 < 0.001
v & 17-19]. Nal(Tl) detector 37 3 < 0.001

Table III. Results of the Post-hoc: Dwass-Steel-Critchlow-Fligner pairwise comparisons. W¥: Statistics for pairwise comparisons, p: probability
value, (1): Magnetic field-free environment, (2): 0 cm, (3): 30 cm, (4): 75 cm.

Pairwise comparisons - GM Pairwise comparisons - Nal(T1)
Comparison group w P Comparison group w P
(€) #)) -5.36 < 0.001 (e) ) =5.71 < 0.001
1) 3) -5.36 < 0.001 1) 3) =535 < 0.001
(@) “4) -5.36 < 0.001 (@) “4) -5.35 < 0.001
) 3) 5.01 0.002 (@) 3) 5.71 < 0.001
) “4) -1.95 0.512 ) “4) 5.71 < 0.001
3 “4) -5.32 < 0.001 3) ) 5.35 < 0.001
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