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The purpose of this work was to develop a simple source model for Monte Carlo dose
calculations of flattening filter-iree (FFF) 6-MV photon beams. MCNPX2.4 Monte Carlo code
was used to simulate 6-MV FFF photon beam from a Varian 2100C/D Clinac. The FFF photon
beam features, including energy and angular distributions, were calculated in a phase space plane
located 25.1 ¢cm downstream from the accelerator target. A simple point source model (SM) was
developed based on correlated histograms. Differences between measured and calculated profiles
were less than 2% of the maximum dose or 2 mm distance to agreement at 100 cm source
to surface distance (SSD). Using the obtained SM, percent depth dose and beam profiles were
calculated for different field sizes from 3x3 cm to 40x40 cm. Differences between the SM and
Clinac full simulation data were less than 2% or 2 mm distance to agreement at 100 cm SSD.
This model is independent of components located above the accelerator movable jaws. Also, it has
source biasing capabilities that increase the simulation speed up to 2000 times for certain field
sizes. Our simulations showed that the dose rates of the FFF beams are at least two times higher
for the same current of incident electrons on the target.

[enbto npencTaBieHHON paboTHl ABJsieTCs pa3paboTKa MPOCTOH MO/ HCTOUYHHUKA [/ pacyera
no3bl MeTofoM MowTe-KapJio criaxusaouux 6ecdunbTpobix 6-MB ¢oTonnbix (CHP) nyukos. s
mogesuposanuss CB®P 6-MB ¢ororubix myukos Ha Varian 2100C/D Clinac Gbl uCIonb30BaH KOJ,
Monte-Kapio MCNPX2.4. Xapakrepuctukn CB® (oToHHBIX MyUyKOB, BKJIOUas pacnpesieseHus 1Mo
SHEPrHH U yryaMm, OblIX NOJNYYeHbl B IIOCKOCTH (pa30BOr0 MPOCTPAHCTBA, PACOIOXKeHHOH Ha 25,1 cMm
HHXKe OT MHUILIEeHH yckopuTess. [las sToro Oblia paspaboraHa npocTast MoJesdb ¢ TOYEYHBIM UCTOYHH-
koM (MM), ocHoBaHHasi Ha KOPpPe/JHPOBaHHBIX HCTOrpaMMax. PasHuLa MeXIy H3MepeHHBIM U Bbl-
YUCJIEHHBIM NPOQUISMH COCTaBU/A MeHblle 2% 1JIsT MaKCHMaJbHOH 103bl, UK OTKJOHEHHE B 2 MM,
npu paccrosiuu 100 cM oT mcrounuka o mosepxHoctd (PUII). C ucnosb3oBaHMeM MOJydYeHHOH
MM 6bl1 BbIUMC/IEHB] TTyOHHA 03Bl B NMPOLEHTaX U MPOMUIN MydKa AJs M0JeH PasJUYHBIX pa3Me-
poB — oT 3x3 cM 10 40x40 cm. Passnune mMexxny MU u nosHsM MozfenupoBanreM faHHbX Clinac
cocTaBuio MeHble 2%, uian 2 Mm, npu paccrosiHud 100 cm PUII. Takas monenb He 3aBHCHT OT
KOMIIOHEHTOB, PaClOJIO’KEHHbIX HaJ MepeIBHKHBIMHA CTBOpKaMH yckopuTess. OHa Takxke ob/anaer
BO3MOXKHOCTBIO CMELLleHHs UCTOUHHKA, YTO MO3BOJISAET YBEJHUUTh CKOPOCTb Moaeauposanus B 2000
pa3 1Js noseil onpeneseHHBIX pasMepoB. [IpoBeneHHOe MOJENUPOBaHHE M0KA3aso0, UYTO MOLIHOCTH
103 Cb®-nyykoB okasajucb Mo MeHbleHd Mepe B [Ba pasa 0oJblie [/ OFHOTO M TOTO XK€ TOKa
NajaoliuX Ha MHUIIEHb 3JIEKTPOHOB.
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