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PAINOBHOJIOIHS, DKOJIOTYA U AOEPHASI MEIULIMHA

ENERGETIC PROPERTIES INVESTIGATION OF
REMOVING FLATTENING FILTER AT PHANTOM
SURFACE: MONTE CARLO STUDY USING BEAMnrc
CODE, DOSXYZnrc CODE AND BEAMDP CODE

M. Bencheikh!, A. Maghnouj, J. Tajmouati
University of Sidi Mohamed Ben Abdellah, Fez, Morocco

The Monte Carlo calculation method is considered to be the most accurate method for dose calcu-
lation in radiotherapy and beam characterization investigation. In this study, the Varian Clinac 2100
medical linear accelerator with and without flattening filter (FF) was modelled. The objective of this
study was to determine flattening filter impact on particles’ energy properties at phantom surface in
terms of energy fluence, mean energy, and energy fluence distribution. The Monte Carlo codes used in
this study were BEAMnrc code for simulating linac head, DOSXYZnrc code for simulating the absorbed
dose in a water phantom, and BEAMDP for extracting energy properties. Field size was 10 x 10 cm,
simulated photon beam energy was 6 MV and SSD was 100 cm.

The Monte Carlo geometry was validated by a gamma index acceptance rate of 99% in PDD and
98% in dose profiles, gamma criteria were 3% for dose difference and 3 mm for distance to agreement.
In without-FF, the energetic properties were as follows: electron contribution was increased by more
than 300% in energy fluence, almost 14% in mean energy and 1900% in energy fluence distribution;
however, photon contribution was increased by 50% in energy fluence, almost 18% in mean energy,
and almost 35% in energy fluence distribution. The removing flattening filter promotes the increasing
of electron contamination energy versus photon energy; our study can contribute to the evolution of
removing flattening filter configuration in future linac.

P cuersl H ocHOBe Meton MoHTe-K piio 4BISIOTCS ¢ MBIM TOYHBIM CHIOCOOOM BBIYHMCIICHUIA O3B
B p OMOTEp NMUHM U MCCJIENOB HUSIX X P KTEPUCTHK Iy4K . B TpencT BiaeHHO# p 6oTe 1 HHBIA METOx
HNpUMeHsIeTCd K MeIUIIHCKOMY JnHeltHoMy yckopuremo Varian Clinac 2100 ¢ BempsMiisiomnM puits-
tpoM (B®) u 6e3 Hero. Llenbio vcclieoB HUS SBISETCS ONpeNeICHUe BIUSHUS BBIIPSMIISIONIET0 (PHIbTP
H 9%HEpreTM4YecKue CBOHCTB Y CTUIl H (¢ HTOMHOH MOBEPXHOCTH B TEPMUH X HHTEIpP JIBHOTO MOTOK
DHEPrHH, CPEAHEl DHEPIUU U P CIpPEHENeHHUs HHTErp JIbHOTO MOTOK ®HEprud. BhUIM HCHONB30B HbBI
cnenytomue kKousl MouTte-K prno: BEAMnrc — i MOjenMpOB HUSL UCXOJAHBIX I1 P METPOB JIMHEMH-
Horo yckoputend, DOSXYZnrc — i MOEIMPOB HUS TOINIOLICHHOW 103bl B BOAHOM (p HTOME M
BEAMDP — i u3BjieveHHs ®HEPreTHYeCKUX CBOMCTB. B MojmenmupoB HHH ObUIO HCIOIB30B HO IOJIE
p 3mepom 10 x 10 cM, mydok ¢oroHoB ¢ sHeprueil 6 MB u SSD — 100 cm.

Teomerpus Monte-K pno 6GbUT ompenesieH COIT CHO 3 ]I HHOW BeJIMYWHE I' MM -HHIEKC : 99 %
B PDD u 98 % B ceueHusIX 103bl, KpUTEPUH I T MM -MHIEKC OBUIM YCT HOBJIEHBI VIS P 3HMLBI B 103€
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3% n 114 p ccTOSHMS 10 coBI JeHus 3 MM. B ciiyu e 6e3 BD Gbutn 1ostydeHs! clieayolye sHepreTuye-
CKHE CBOWCTB : BKJI JI 21eKTpOHOB Bbipoc GoJipie yeM H 300 % B OTHOLIEHHH MHTErpP JIBHOTO IMOTOK ,

noyrd H 14 % — pna cpenneit sHeprud 1 H 1900 % — B p cupelesieHUHd MHTErp JbHOIO IOTOK .
OnH Ko BKJI A ¢oToHOB BeIpoc H 50 % a1 MHTErp JIBHOTO MOTOK U MOYTH H 18 % — miid cpenHeit
9HEPIuu, T KXKe Mo4YTH H 35% — B p CIpelelneHUd UHTErp JIbHOTO MOTOK . Y1 JIHUE BBIIPSIMIIS-

oLIero (GUIbTP TNPUBOAUT K YBEIHYCHUIO DHEPreTHYECKOrO 3 IPS3HEHHS BJIEKTPOH MH OTHOCHTENIBHO
3 rpa3HeHusl potoH Mu. IIpencTt BleHHOe HMcCIeoB HME MOXET MOMOYb B p 3p OoTKe cucreM 6e3 BbI-
NPSAMIIAIOINX (PUIBTPOB H  OyIyIIMX JIMHEHHBIX YCKOPHUTENSIX.

PACS: 87.55.kh; 87.53.Jw; 87.56.bd; 29.20.Ej
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