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Fig. 1. Photograph of Cs-137 irradiator.
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irradiator used in Monte Carlo
calculations. (a) Side view and (b)
planar view in cm unit.
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Fig. 3. Planar view of measurement positions (black dots) in
irradiation room.
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Table 1. Air kerma rate (mGy/h) measured by an ionization chamber as a function of distance for a Cs-137 source of 370

GBq (10 Ci) at the seven angular positions.

SDD (em) Measured (mGy/h) Calculvated /
—60° —45° —30° 0° 30° 45° 60° %Diff.*
100 27.539 29.055 29102 28.872 28.730 28.453 27.072 28.010/ —3.1%
200 6.489 7.228 7.228 7167 7174 7.079 6.782 7.000/ —2.4%
300 3.097 3274 3289 3262 3.294 3257 3.040 3118/ —4.6%
400 1.953 1.932 1.909 1.913 1.957 1.750/ —9.1%
500 1.300 1277 1.291 1120/ —14.0%

*Percentage difference between measured at 0° and calculated dose.
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Table 2. Absorbed dose rate (mGy/h) as a function of distance from the source for a spherical water with a diameter of 3 cm.

Measured (mGy/h)

SDD (cm)
—60° —45° —30° 0° 30° 45° 60°
100 28.944 30.538 30.587 30.345 30.196 29.905 28.458
200 6.820 7.597 7.597 7.533 7.540 7.440 7.128
300 3.255 3.441 3.457 3.428 3.462 3.423 3.195
400 2.053 2.031 2.006 2.011 2.057
500 1.366 1.342 1.357

Table 3. Percentage difference between measured and calculated dose.

SDD (cm) —60° —45° -30° 0° 30° 45° 60°
100 —49.6% —3.1% 1.1% 1.9% 2.3% 1.4% —52.0%
200 —44.5% 1.9% 2.7% 3.7% 4.3% —0.3% —48.7%
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e Measured & Frdes Bede AAANE W HolFm gtk
-- Monte carlo
SDD=100 ¢cm o] Azl A F Zke] Xfo]E Table 30l VEFHLE o] Table
E | eprteeote by o] ehl ol o] BelRE ASE 2N A2 o
g |/ 7 e g Holw g, 2Ame] FH0Eel et
2 « A vl wal AL 100 cmoll A 1.9% 200 cmoﬂxi 37%° A
2 o o] & Ho|i g}, w3t o g | ZHE of Aol thzlo] H]
a

-60 -40 -20 0 20 40 60
Detector position (degree)

Fig. 4. Absorbed dose to spherical water of 3 cm diameter at
SDD=100 cm and 200 cm in air.
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Absorbed Dose Determination for a Biological Sample Irradiated by

Dong Hyeok Jeong, Jeung Kee Kim, Kwang Mo Yang,

Min Su Ju, Min Young Kim, Chang Yeol Lee*, Jin Ho Kim*
Research Center, *Department of Radiation Oncology,

Dongnam Inst. of Radiological & Medical Sciences, Busan, Korea

In this study the dosimetric evaluation for a biological sample irradiated by gamma rays from Cs—137 irradiator
(Gamma Irradiator, Chiyoda Technol Co., Japan) was performed for radiobiological experiment. A spherical water
with a diameter of 3 cm was assumed as a biological sample. The absorbed dose were determined by the air
kerma based dosimetric calculation system. The theoretical and Monte Carlo calculations (MCNPX) were
performed and compared to evaluate measured air kerma and determined absorbed dose respectively. As a
result of comparison with theoretical calculation, the measured air kerma was in good agreement within 3.1%
at the distance of 100 and 200 cm from the source. In comparison with Monte Carlo results the determined
absorbed dose along the central axis was in good agreement within 1.9% and 3.7% at 100 cm and 200 cm

respectively. Although the preliminary results were obtained in this study these results were used as a basis of
dosimetric evaluation for radiobiological experiment. Extended study will be performed to evaluate the dose in

various conditions of biological samples.
Key Words: Gamma Irradiator, Dosimetry, Monte Carlo Calculation
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