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PATUOBHOJIOIMA, SKOJIOTUA U AOEPHAA MEOUIIUHA

PHOTON BEAM SOFTENING COEFFICIENT
DETERMINATION WITH SLAB THICKNESS IN SMALL
FIELD SIZE: MONTE CARLO STUDY

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

Determination and understanding of photon beam softening using material soften photon beam for
clinical usage is important for material study for attenuation and for beam modifier enhancements and
linac improvements. Monte Carlo model was used to simulate 6 MeV photon beams produced by Varian
Clinac 2100 accelerator with flattening filter; thereafter the flattening filter was replaced by a slab of
aluminum and copper with different thicknesses of 0.5, 1, 1.5 and 2 mm. The Monte Carlo geometry
was validated by a gamma index acceptance rate of 99% in PDD and 98% in dose profiles, the gamma
criteria were 3% for dose difference and 3 mm for distance to agreement.

The purpose was to investigate the beam softening for small size and beam attenuation as a function
of inserted slab thickness of copper and aluminum and also as a function of off-axis distance. For beam
softening evaluation, variation amplitude of beam softening coefficient a1 was very high near the beam
central axis and decreased with off-axis distance and also it was high for aluminum slab compared to
copper slab. For aluminum slab, variation amplitude of beam softening coefficient a; has a minimum at
—0.5 cm™! and a maximum at 0.5 cm™* and for copper slab, variation amplitude of beam softening a;
has a minimum at —0.15 cm™" and a maximum at 0.11 cm™". Variation amplitude of beam softening
coefficient a2 was very high near the beam central axis and decreased with off-axis distance, and it
was very high for aluminum slab compared to copper slab. For aluminum slab, variation amplitude of
beam softening coefficient a2 has a minimum at —0.54 cm™2 and a maximum at 0.44 cm~?2 and for
copper slab, variation amplitude of beam softening coefficient a» has a minimum at —0.111 cm~2 and
a maximum at 0.0825 cm™ 2.

OmnpezesieHre ¥ MOHUM HHE CIVT XUB HHS (POTOHHOIO ITy4K C MOMOIIBIO CIEHH JIBHBIX M TepH -
JIOB JUTSl MCIOJNIB30B HUSI B MEJMIMHE SBIISIETCA B JKHBIM ITIPU UCCIEJOB HUM Tpolecc oci OneHus u
YIY4YLIEHHH X P KTEPUCTHK MOAU(UK TOp IydkK U yckopurend linac. B p 6ore mcnombyercss Mozaelb
Moute-K pio g MozpenupoB HUA (POTOHHBIX IIy4KOB ¢ 3Heprueil 6 MsB, co3n B eMbIX B ycKopuTese
Varian Clinac 2100 ¢ BbIIPSIMISIOIIAM (PHIBTPOM, KOTOPBIH BIIOCTEACTBHU ObUT 3 MEHEH IUT CTHHOW M3

JIIOMMHUS M Menu p 3nuyHOi Tommuusl 0,5, 1, 1,5 u 2 mm. I'eomerpusa mozenu Monre-K pro npose-
PSU1 Cb YCIIOBHMEM, UTO BEJIMYMH UHAEKC IIpUeM I MM -H31ydeHusd cocT Bl 99 % B PDD u 98 % B
npocuie 103bl, KPUTEPUEM [UI1 T MM -H3Iy4eHus Obul p 3HHL 1103 3% U P CCTOSIHHE JI0 COBH JICHUS
3 MM.

Lens p 60TBI — HCCIIEIOB HUE CIVT XKUB HHS MYYK M JIBIX P 3MEPOB U €ro ocin Oj1eHus K K (pyHKINN
3 JI B €MOi TOJILIMHBI II71 CTUHBI U3 MEU U JIIOMMHHS, T KXe K K (PyHKIMU P CCTOSHUS OT ocu. IIpu
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BBIYMCIICHUH 1T P METPOB CIJ1 KMB HUS MyYyK MIUTUTYA B P MU KO3((MULUEHT CII XHB HUS My4K
@1 OK 3bIB €TCSl OYeHb GOJIBLION BOJIM3M LIEHTD JIbHOW OCH Iy4K U YOBIB €T IO Mepe YA JIEHHS OT OCH.
T KXe HOK 3 HO, YTO MIUTUTYJ OK 3bIB €TCsSl OOJIbIIEN 119 JIIOMUHHEBOH IUT CTHHBI 11O CP BHEHHIO C
MeHOM. [l TIOMMHHEBOI T CTUHBI @ uMeeT MuHMMYM 1pu —0,5 cv ™~ u M keumym 1ipu 0,5 em ™!,

JUTS MEJHOM 1T CTHHBI @1 MUHEM NbH 1pu —0,15 cM™ ! u M keum mer mpu 0,11 em™ . Ammmryn
B pH IIMM KOO((UIMEHT CIJI XKHMB HUA MydK a2 OK 3bIB €TCsS O4YeHb OONBIIOI OKOIO OCH My4K H
YMEHBLI €Tcsl IIPH Y JICHUH OT Hee. I JIIOMMHMEBOM IIJT CTHHBI MIUTMTYJ MMEET H MHOIO OOJIBIIYyIO
BEJIMYMHY 10 CP BHEHUIO C MEAHOH I1 CTUHOW. B ciyy € J1IOMUHMEBOI 11 CTUHBI G2 UMEET MUHUMYM
pu —0,54 cM™2 u M keumyM 1pu 0,44 cm™ 2. 1 MEIHOM I CTUHBI G MUHUM nbH 1ipu —0,111 cm ™2
v M KcuM JeH npu 0,0825 cm~ 2.

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