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MOHTE-KAPJIO MOJEJIOBAHHS TA AHAJII3 IHTEHCUBHOCTI ®OTOHHOI'O ITYUYKA
3AJIEKHO BIJI TOBIIWHMU ITOBITPAHOI'O TIPOMIZKKY
MIK BUXOJIOM JITHIHHOI'O IPUCKOPIOBAYA I LIKIPOIO IMAIIIEHTA B PAIIOTEPAIIIL

JIiHifHI IPUCKOPIOBaYi BUKOPUCTOBYIOTHCS TIPH JIKYBaHHI IPOMEHEBOIO TEpPAIi€lo, 1 BAOCKOHAJICHHS BiIIOBIIHIX
TEXHOJIOTiH 3a0e3reuye BUCOKY SIKICTh JO3UMETPIi, SIKy CIil 30epertu Uit BUCOKOi eeKTUBHOCTI Teparii. OqHak 4u
3MIHIO€ TIOBITPSHUH MPOMIKOK MK BHXITHHM BIKHOM IPHCKOpPIOBaYa Ta IIKIPOIO TamieHTa ()i3W9HI BIACTUBOCTI
¢oronHOoro myuka? 3aBIAaHHAM ILBOTO JOCIHI/DKEHHS € OMiHKA 3MiHM ()i3MYHHX BIAaCTHBOCTEH ()OTOHHOTO MOTOKY
3aJIS)KHO Bifl TOBIIMHU MPOMDKKY. [TOBITpSHUIA MPOMIKOK TPH BUXOJII 3 MPHUCKOPIOBaYa € OCTAaHHIM MaTepiajioM Ha
IUISIXY Ty4Ka; BiH 3MIHIOE SKICTh IydKa Ha BXOJi B IIKipy mamieHTa. 3a normomoror Monte-Kapno koqgy BEAMnrc
OyJno0 TIpoMoJIeThOBaHO BUXiM MpuckoproBada Varian Clinac 2100 Ta moOBITpsSHUN MPOMIXKOK 0 TMOBEpPXHi (haHTOMA;
HOMiHaNbHA eHepris mydka cranoBuiaa 6 MB. Kog BEAMDP BukoprcToBYBaBCS Ui OOYHCICHHS MOTOKY (DOTOHIB.
[orik ocnabnroeTbes A0 6 pa3iB 3aJIEKHO Bl TOBIIMHK IPOMDKKY; KPiM TOTO, IIPH 301IbILIEHH] TOBIIUHU 301IbIIYETHCS
3a0py/JHEHHSI Iy4Ka PO3CiTHUMHU (POTOHAMH Ta eEKTPOHAMHU. TaKMM YHMHOM, TOBITPSIHUI MPOMIXOK TOTIpPIIYE SKICTh
nyuka. [1{o6 ycyHyTH 3a0pyaHeHHs Ta 30€perT 3araibHy SKicTh ()OTOHHOTO ITy4YKa, YUCIIO aKTiB B3aeMoii (OTOHIB 3
aTOMaMH TIOBITpPS BiJl BUXOAY 3 IPUCKOPIOBAYa 1 10 MIKipH MallieHTa MOBUHHO OyTH SIKOMOT'a MEHIINM; Iie 3a0e3MeYnTh
O1IIBII BUCOKY SIKICTh JTIKYBaHHS IIMOOKUX ITyXJIMH ITPOMEHEBOIO TEPAIi€lo.

Kniouosi crnoea: MOBITpSHUIA MPOMIDKOK, BHXIiJI JIIHIHHOTO MPUCKOpIOBada, MOAEIOBaHHA MeTonoM Monre-Kapio,
SIKICTBh (DOTOHHOTO ITy4Ka, Iporpama BEAMnrc.
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MONTE CARLO-BASED ANALYSIS OF THE PHOTON BEAM FLUENCE
WITH AIR GAP THICKNESS BETWEEN LINAC HEAD EXIT WINDOW
AND PATIENT’S SKIN IN RADIOTHERAPY TREATMENTS

Linear accelerators (Linac) are used in radiation therapy treatment and its technology improvement ensures high
dosimetry quality that should be conserved for high radiotherapy efficiency. However, does the air gap between the exit
window of Linac head and patient’s skin alters the physical properties of the photon beam? The objective of this study
is to assess the physical properties changes of photon beam fluence according to air gap thickness under the Linac head.
The air gap under the Linac head is the last material in the photon beam path; it induces alterations in the beam quality
before reaching the patient’s skin. The Varian Clinac 2100 head and the air gap up to the phantom surface are modelled
using Monte Carlo BEAMnNrc code; the nominal beam energy is 6 MV. The BEAMDP code is used to extract the
photon fluence. The photon beam fluence is affected by the air gap under Linac head and decreases by six times due to
the photon beam attenuation with air gap thickness; in addition to increasing of beam contamination by scattered
photons and electrons. Thus, the air gap induces the beam quality deterioration which is evaluated in terms of photon
fluence with air gap thickness. To remove the particles contaminations and conserve integrally the photon beam quality,
the number of the photon interactions with air atoms should be as low as possible under Linac head up to patient’s skin
and ensure a higher quality of the radiotherapy treatment of deep tumour.
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