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ABSTRACT

In this study, we compared the measured values of the effective beam size of standard gamma irradiator with

the simulation results to provide a useful means to the effective beam area determination.

Results of the simulation and measured using ion chamber was distributed in a relative error of 4.5 ~ 7.3% of

the case of air kerma rate. The size of the effective beam area is when the simulation was implemented in the

horizontal direction 27c¢m, 21.6cm vertical direction, the measured result using a film was obtained similar results

with the horizontal direction 26.5cm, 21.9cm vertical direction. The relative error in the horizontal direction is

1.85% and 1.38% vertical effective beam area was also similarly distributed around the field gamma rays.

As a result of the study, it was confirmed that the effectiveness of the simulation was sufficient for the gamma

irradiation system. In particular, it is small relative errors in the effective beam size than the air kerma rate is
considered to be due to the size of the beam is determined by geometric factors rather than the capacity of the
standard source. A further study is needed to improve the reliability of the photon energy distribution diagram

using simulation.
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Fig 1. Cad Drawing.
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Fig 2. Geometry.
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Fig 3. EXRADIN's A4 Ion chamber.

Air Kerma rate 4 <S ¢3¢ lon-chamber= Fig 3
3} o] FA3FA L Fig 39] EXRADIN 712 A4
Ton chamber, spherical S Z+%3}o] =dled] 314}

ANEdolde 2HE Table 13 7t}

Table 1. Simulation Condition

Division Condition

Code Version FLUKA 2011.2C.3

FLUKA default

. . PRECISIO, BME
physics option
USRBIN,
Air Kerma ’
. Type—Region, Part—Dose
Scoring
Effective USRBIN,
Area Type>XZY, Part—Photon
Beam ISOTOPE
Source 137
HI-PROPE Z—55, A—137 (7°CS)
Term
BEAMPOS CYIL-VOL
1. RESULT

1. Air Kerma rate

Air Kerma ratex= Qo288 Z}zF 80 cm, 100

cm, 150 cmol| A A3}k A& ol e nlalskgitt

Table 2. Comparison of Fluka and Experinental
results (Air Kerma)

. FLUKA Experiment ~ Relative error

Detection
distance

(cm) Dose Dose (%)

(Gy/hr) (Gy/hr) °

80cm 0.446 0.466 4.5

100cm 0.307 0.298 29

150cm 0.123 0.132 7.3
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Fig 4. FLUKA vs Experiment Compare results(Air
Kerma rate)
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Fig 6. Horizontal Beam Profile.
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Fig 7. Vertical Beam Profile.
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Table 3. Comparison of Fluka and Experimental results
(Beam Profile)

FLUKA Experiment
(cm) (cm)
Horizontal 27 26.5
Beam Profile (14.1~12.9) (13.2~13.3)
Vertical 21.6 21.9

Beam Profile (11.1~10.5) (11.1~10.8)
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IV. DISCUSSION
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V. CONCLUSION
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