Fac. of Grad. Studies, Mahidol Univ. Thesis / iv

DETERMINATION OF OUTPUT FACTOR FOR 6 MV SMALL PHOTON BEAM: COMPARISON
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ABSTRACT
In order to improve the quality of life for cancer patient, the radiation techniques are

constantly evolving. As a result, the two modern techniques which are intensity modulated radiation
therapy (IMRT) and volumetric modulated arc therapy (VMAT) are quite promising. They comprises of
many small beam sizes (beamlets) with various intensities to achieve a higher radiation dose to the
irregular tumor and lesser dose to the nearby normal tissue. The study aimed to prove that whether or
not the microDiamond detector (PTW Freiburg, Germany, PTW-60019), a synthetic single crystal
diamond detector, is suitable for small field output factor measurement. The output factor for the
collimator field size of 1x1 and 5x5 cm?® of 6 MV photon beams were applied. The percentage depth
dose and beam profile at 5 and 10 cm depth were also analyzed. The results were compared with those
measured by the stereotactic field detector (SFD: Scanditronix IBA) and the Monte Carlo simulation
(EGSnrc / BEAMnrc / DOSXYZ). By the calibration of the Monte Carlo, the percentage depth dose and
dose profile measured by the stereotactic field detector (SFD) for field size of 10x10 cm? at a distance
of 100 cm SSD were applied to adjust the suitable parameters of the energy of initial electrons beam
and radial intensity distribution width. It was found that those parameters were 6.3 MeV and 0.6 cm,
respectively. Comparison of the values obtained from the calculations and measurements are consistent,
no more than 1% difference. When comparing PDD and beam profile at a depth of 5 cm and 10 cm in
field size of 1x1 cm? and 5x5 cm?, it was found that the SFD detector, microdiamond detector and
Monte Carlo simulation are different less than 2%. At 5 cm depth the penumbra width for field size of
1x1 cm? of SFD and microDiamond are 2.74 mm and 3.52 mm, respectively and for field size of 5x5
cm? the penumbra widths of the former and the latter are 3.36 mm and 4.68 mm, respectively. For the
output factor comparison of microdiamond with SFD detector and microdiamond detector with Monte
Carlo simulation, the results demonstrate that the percentage differences are 1.32% and 1.47% for field
size of 1x1 cm? and 1.17% and 1.25% for field size of 5x5 cm?, respectively. This study found that the
difference of microDiamond in small field dosimetry compared with the SFD detector and Monte Carlo
simulation is within 2%. The microDiamond detector can be considered as one of the suitable detectors
for small field output factor measurement.
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