ABSTRACT

The purpose of this study was to model a 6 and 10 MV photon beam delivered from a
Varian Clinac 2100C linear accelerator. The model was obtained using the Monte Carlo
EGSnrc code system. Each physical component of the accelerator head was modeled by the
EGSnrc/BEAMnrc code according to the manufacturer's specifications. The absorbed dose in
water phantom was calculated by the EGSnrc/DOSXYZnrc code using the phase space
generated by BEAMnrc as a radiation source. The incident electron beam on x-ray target was
assumed to be monoenergetic, monodirectional, and its radial intensity distribution was
Gaussian. The free parameters were energy and radial Gaussian width - a full width at half
maximum (FWHM). Optimal values of the beam parameters were determined by a comparison
of local doses between the measurement and the calculation. The absorbed dose comparison
was done on the central axis depth dose and the dose profile curves at depth of 10 and 20 cm
of the 20x20 cm2 photon field at a source to surface distance of 100 cm. The beam parameters
were adjusted systematically so that the chi-square function was minimized. The model was
presently confirmed by the investigation of the relative output factors for the field size of 5x5,
10x10, 15x15, 20x20, and 30x30 cm2. The results demonstrated an excellent agreement within
the estimated uncertainty of the absolute dosimetry protocols of 1.5%. The model could be

used to check with other commissioning data from the measurement.

Keywords: electron beam parameters, output factor, Monte Carlo, linear accelerator



UnAAga

& =2 g A o o a ) AN o

q@ﬂizaawaamsﬂﬂmumaanaaasaaiﬂmauwaaaﬂu 6 war 10 Lunnzliavinleann
\A309A8TIFTH Varian Clinac 2100C LUU3NRad leaInNMIINaadnuuNanaaslalas iUy
289 EGSnrc muﬂszﬂaumamﬂmwmﬂlum%aammﬁ"s%gﬂﬁwaaaiﬂﬂ BEAMnrc 1SuNou3ar
azauluﬁaﬂmagm‘haaﬂ@ﬂ DOZXYZnrc a"w%’aﬁaLﬁﬂmau@mm:mﬁLﬂﬂgﬂmgmmﬂﬁwé‘amu
anag luienaaeInasi e U NLWITATNIZUUUULNELREY AL TDRIzU0IANTIF
A& = A @ ) & A o a o A & Aa
AAAATAIWNIIANBNRAD WRIBLIZANUNIWIMATDY FudurwaTaduass1dianasanng

v A = £ \ Aad o & & o = a a
ANV VLN DIATIR I NLINANS mm‘ﬂqmaamLuJimaaoumvl,@mﬂmsmmumuuﬂimm

o A o AN o ° o AV o o o A = a A o A
FiRgzaNlwaINa19N ldannIIEIWI LN 16NN maa&aw‘l"ﬁlumsmmumwﬂa SIRRLRY
¢ o { o @ 2
LWIAINA LA TIRRZ AN IBLUWITINNANNRN 10 LA 20 TN VaIS1TIFINAaUUUIa 20x20
ATzo¥19 100 TN INUARIANRATIF terinsdTumiazasaindsdsszagiaduizuy 1w
@1 Chi-square Nasiga "L@Tﬁmi@mﬁlaauﬁuﬁmmm‘imadﬁvl,é%ﬂmsﬁ‘i’mauﬁamﬁnmﬁww
% % o 2 ] i o [ > o
RUANTUAISITIRUUA 5x5 10x10 15x15 20x20 LAz 30x30 TU~ WUIHAN leFaanaaInuNIITIa
=1 1 v U d! I 1 ] ad -5 a o A
Tagdanunand1aasnit  1.5%  aaduainu binviwaulagdszanm s snaUsunmise

o & o & o PV o @ A A @ o A o o @
azauawgim @ﬂuuLLUUﬁnaa\‘i‘ﬂvl,@]ﬁqNWSQu’]vLﬂsLT@]T]ﬁ]aaUﬂ’]ﬂLﬂﬂ?ﬂlﬂ\jﬂﬂﬂiuqm5\‘]aﬁ$aw‘l(ﬂ
dio bl

fdany wnfilveTvesdBidantau dnariun vaudaila taeasseumaudu



