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ABSTRACT

The am of this study was to model the 6 MeV electron beams from a medical
linear accelerator (Varian Clinac 2100C) installed at the Department of Radiology,
Ramathibodi Hospital. The EGSnrc/BEAM and EGSnhrc/DOSXY Z were used to
simulate the linac treatment head and to calculate dose distribution in water
phantom. The least known parameters in a MC simulation of the treastment head are
often the properties of the initial electron beam directed onto the exit vacuum
window. These are mean energy and its full width at half maximum (FWHM). To
determine these parameters, the simulated data of various parameters were
compared with the measured data by a trial and error process. The data used for
comparison were the central axis percent depth dose and the cross beam profile at
the depth of Rsp and Rgy Of the field size with 25%25 cm? applicator. After
optimization it was found that the appropriate mean energy and its full width at
half maximum are 7.2 MeV and 4.0 mm. These parameters were used to calculated
the central axis percent depth dose curves and the cross beam profiles for field
sizesof 6x 6,10 x 10, 15 x 15, 20 x 20, 8.7 X 6.8, 9.5 x 4.2, 4.7 x 14.6, and 6.7 x 13.7
cm?. From the results, the simulated data agreed well with measured data in most
field sizes. For the relative output factors, it was found that the difference between
the measured and the calculated data were within £2% in most field sizes except
the field sizes of 6 x 6 and 9.5 x 4.2 cm® The percent difference for field sizes
6 x 6 and 9.5 x 4.2 cm?® are 2.1% and 2.7% respectively. The ambiguities may
possibly come from an inaccuracy in modeling the scattering foil and cutout since
at low energy the sensitivity of the dose distribution in water phantom to the
geometric configuration of the model was small.
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