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Monte Carlo calculation of dosimetric parameters of GZP3 “Co brachytherapy source
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Abstract: According to the recommendations of the American Association of Physicist in Medicine Task Group 43, Monte
Carlo program GEANT4 is used to simulate and calculate the dosimetric parameters of GZP3 “Co brachytherapy source of the
GZP3 cavity after loader designed by Nuclear Power Institute of China. In the calculations, we set 16 counting points in the
radial direction and different anisotropy directions, respectively, and place a detector at each point to collect the energy of the
particles emitted by the source. For the anisotropy distance which is more than 1 cm, the volume of the detectors is ten times
larger than that of the detectors near the source. After a series of calculations, the dose rate constant, radial dose function values
and anisotropy function values were obtained, and the dose rate constants, radial dose functions and anisotropy functions were
comparatively analyzed. The compared results about the radial dose functions and the anisotropy functions among GZP3 “Co,
Flexisource “Co and GZP6 “Co were presented in charts. The simulated value of dose rate constant of GZP3 source was
(1.100£0.050) cGyh'-U". The dosmistric parameters of GZP3 “Co source can be used as input parameters of three-dimensional
brachytherapy radiation therapy planning system in clinic.
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Fig.1 Polar coordinate system for the dose calculation

1.2 “Co iR Ry LT &544

GZP3 PR BT AR R L 2 B, AR 2H 1
EIAER 1, MO EHRER 0.1 om K
0.2 cm H#Z R 8.9 g/em’BIEIHIE “Co i, “Cotli—
A~0.02 cm JE AME N 0.15 cm H BB N 8 glem’ FIA
Bah el

02 1

1 )

E‘ 316 Stainless (8 g/cm’)

B2 “Co M EME (mm)

Fig.2 Longitudinal view of “Co (mm)

3 E I
[

Cobalt (8.9 g/em’)

1.3 S FIRER
UTAFR , SERF R ISR T J7 ik 1 PR 2 ) PR



524

JERA, 45, GZP3 li-60 AL B BRI i A SR SR RIs 5

- 117 -

F 1 GZP3 §h-60 BRI HHB R 5

Tab.1 Composition of the materials of GZP3 “Co source

Material: Mass density/ Composition (element/
description g-cm® weight fraction)
Cobalt: source core 8.9 Co/l

Stainless steel: 3 Fe/0.67, Ni/11, Cr/0.18, Si/
source capsule 0.02, Mn/0.02

Air 0.001 29 N/0.7, 0/0.3

Water: phantom 1 H/0.11, 0/0.89
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Tab.2 Dose rate constant of two different “Co sources

Type of sources L/cm A/cGy-h'-U" A/G (=1 ecm, 6=90°) (cGy-cm’-h"-U")
Flexisource “Co 0.35 1.085+0.003 1.096
GZP3 “Co 0.20 1.100+0.005 1.105
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Tab.3 Radial dose functions of GZP3 60Co source
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