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Abstract : Intensity-modulated radiation therapy (IMRT) often uses small beam segments. The heterogeneity effect is well known for relatively
large field sizes used in the conventional radiation ireatments. However, this effect is not known in small fields such as the beamlets used in
IMRT. There are many factors that can cause errors in the small field ie. electronic disequilibrium and multiple electron scattering. This study
prepared geometrically regular heterogeneous phantoms, and compared the measurements with the calculations using the
Convolution/Superposition algorithm and Monte Carlo method for small beams. This study used the BEAM00/EGS4 code to simulate the head
o a Varian 2300C/D. The commissioning of a 6MV photon beam were performed from two points of view, the beam profiles and depth
doses. The calculated voxel size was 1x1x2 mr' with field sizes of 1xler, 2x2cr, and 5x5cwt. The XiOTM TPS (Treatment Planning System) was
used for the calculation using the Convolution/Superposition algorithm. The 6MV photon beam was irradiated to homogeneous (water
equivalent) and heterogeneous phantoms (water equivalent + air cavity, water equivalent + bone equivalent). The beam profiles were well
matched within +1 pm and the depth doses were within +2%. In conclusion, the dose calculations of the Convolution/Superposition and Monte
Carlo simulations showed good agreement with the film measurements in the small field.
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Table. 1. The input parameters of BEAMOD

BEAM histories

1.0% 10°

ECUT

0.70 Mev

PCUT

0.01 Mev

Bremsstrahlung technique

selective mode(Nnin = 25, Npax = 250)

Field Radius (cm)

15 | 20 | 30

Russian Roul lete

On for e-, higher—order brem photons, annihilation photons

incident electron beam radius

0.08 cm

mean energy of incident electron

6 MeV (3%)
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Table. 2. The input parameters of DOSXYZ00

DOSXYZ histories

9.0x 108 5.0x 108 1.8% 109

ECUT 0.70 MeV
PCUT 0.01 Mev

Phantom geometry rectangular shape
X-axis -10.05 cm ~ 10.05 cm (voxel size is 0.1 cm)
Y-axis -10.05 cm ~ 10.05 cm (voxel size is only 0.1 cm in CAX)
7-axis 0~12.0 cm (solid water phantom)

0~17.0 cn (heterogeneous phantoms), voxel size is 0.2 cm

Phantom materials (g/cm)

materials o) 0,
solid water 1.046 0.54
air 0.001 1.0

bone equivalent 1.84 0.515
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