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AHAJII3 I OIHKA BTOPUHHHUX ®OTOHIB BIJIl MOJAUPIKATOPA ITYYKA YACTHHOK
SAK PAJIALIIMHOI'O ®OHY HA IOBEPXHI ®AHTOMY

[Jana pobora 30cepe/keHa Ha BUBUCHHI IeOMeTpii Ta MaTepiady Moandikaropa Iydka YacTHHOK («IIeier), 1o
Ma€ BUpIIIaNbHe 3HAUYEHHS U MOKPAIIEHHS JTIHIHHOTO MPUCKOPIOBAaYa 3a paxyHOK 3MEHIIEHHS BTOPHHHHX (DOTOHIB,
0 BUXOIATHh 3 HHOTO. BOHM MaioTh HEraTUBHHH BIUTMB IIPH JIIKYBaHHI paKy, 0OCOONHMBO IPH ITyXJIHUHI, IO TIHOOKO
pO3TamIoBaHa, OCKINBKHM IXHS CHEPTis BHIUIAETHCS HAa MEHINIA TIHOWHI 1 MOXE 3HUIUTH 3I0POBI KIITHHH, IO
OTOYYIOTh O0’€KT JiKyBaHHS. Meta mi€l poOOTH — MOCTIAWTH Ta OIIHUTH XapaKTEPUCTHKH BTOPHHHUX (POTOHIB, IIO
BUHUKJIH y IIEJIenax, 3 TOYKH 30py MpoQijio MOTOKY, PO3NOILTYy €Heprii, CIEeKTpalbHOrO Ta KyTOBOTO po3momimy. Ls
pobota Oyia BHKOHaHa 3a jgomomoror Monte-Kapimo komise BEAMnrc Ta BEAMDP. Illenenu € moTeHIHHIM
JUKEpeIIOM BTOPUHHUX (POTOHIB, HAWOIMKIUM 110 panToMa. KibKicTh BTOpHHHUX (DOTOHIB, 1[0 BUXOASTE 13 X-IIeIenu
(mpomoBXHA 1Ienena), € OUTBIIOI0, 1 BOHHM OLNBIN €HEpriifHi MOPIBHAHO i3 BTOPHMHHUMH (OTOHaMH Y -IIENerH
(momnepeuHa 1mesnerna). ToMy HaHOUIBII 3HAYYIIIAM PE3yJIETATOM € OTPUMAHHS KyTOBOTO PO3IOIITY BTOPUHHUX (DOTOHIB
JUTIS KOXKHOT mapw tenern. J[ns Y-mienenu OUThITICTh (POTOHIB PO3CIIOIOTHCS 3 BEIIMKAMH KyTaMH, IO O3HAYa€, MO ITi
(OTOHM MOXYTh BHMTH 32 MEXI HOJS ONPOMIHEHHS 1 HAaHECTH MIKOAY 370POBHM KIITHHAM, aje A X-IeJernud
OUTBIIICTE BTOPUHHUX (POTOHIB 3HAXOAUTHCS B TIOJIi ONTPOMIHEHHS; BOHH MOXXYTh BIUIMBATH TUTHKU TOIOBHHM YHHOM Ha
3I0POBI KIIITHHH, 110 3HAXOSTHCS Hepe 00’ EKTOM JIIKyBaHHS.
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AHAJIM3 1 OHEHKA BTOPUYHBIX ®OTOHOB OT MOAUP®UKATOPA ITYYKA YACTHI]
KAK PAAIMAITMOHHOI'O ®OHA HA ITIOBEPXHOCTH ®AHTOMA

Janrnas paboTa cocpeioToueHa Ha U3yUYeHHH TEOMETPHH U MaTepraia MOIIU(PHUKATOpa MydKa YacTUI] («IeII0oCTei),
HMEIOIINX pellaollee 3HaYeHHe VIS yIydIleHNs JIMHEHHOT0 yCKOPHUTENS 3a CYET YMEHbIIEHHUS! BTOPUYHBIX (DOTOHOB,
BBIXOZSIIMX U3 Hero. OHM MMEIOT HETaTUBHOE BIMSHHUE IPH JICUCHUH paka, OCOOEHHO MPH ITyOOKO PaCIOJIOKEHHON
OITyXOJIM, TOCKOJNBKY HX JHEPrusl BBIAEIACTCS Ha MCEHbIIECH ITTyOMHE M MOXXET YHHYTOXXUTH 30pPOBBIE KIETKH,
okpyxaronye o0bekT jeuenusi. Llenb 3Toit paboThl - UccIeN0BaTh M OLEHNUTh XapaKTEPHUCTHKH BTOPUYHBIX (POTOHOB,
BO3HUKIIMX B YEJIOCTSX, C TOYKU 3pEHHs NMPOQHIIsl MMOTOKA, PaclpeliesieHns] SHEPIHU, CIIEKTPAIBHOTO M YTIIOBOTO
pacnpenesneHus. Jta pabora Obiia BeIOMHEHA ¢ noMoisio MonTte-Kapno komoB BEAMnrc u BEAMDP. YemtocTu
SIBIISIFOTCSL TTOTEHIMAIBHBIM MCTOYHUKOM BTOPHYHBIX (poTOHOB, Ommkaiimmm K QanTomy. KonmuecTBO BTOPHYHBIX
(hOTOHOB, BBIXOISIIMX M3 X-UENIOCTH (IIPOMOJIbHASI YENIOCTD), OOJIbIIe, U OHM OOJiee SHEPTUYHBI 0 CPABHEHMIO C
BTOPUYHBIMU (poTOHaMM Y-4enrocTH (TorepedHast 4emocTs). [loaroMy Hanbosiee 3HAUUMBIM PE3yJIbTATOM SIBIISETCS
MONTyYeHUEe YTIJIOBOTO pACHpeleleHus BTOPHYHBIX ()OTOHOB M KaXAod mapel wemocte. Jnsa Y-wemocTn
60JIBIIMHCTBO (POTOHOB PacCeMBaIOTCA ¢ OONBIIMMH YITIaMHU, YTO O3HAYAET, YTO 3TH (POTOHBI MOTYT BBIWTH 3a IPEAEIHI
1moJst OONMy4eHHs W HAHECTH Bpell 3[0POBBIM KJIETKaM, HO Il X-4eTIOCTH OOJBIIMHCTBO BTOPHYHBIX (POTOHOB
HaXOJHTCs B 10JI€ OOIyUEHHUs; OHM MOTYT BIIHSITH TOJIBKO IJIABHBIM 00pa3oM Ha 3[0POBBIE KIETKH, KOTOPbIE HAXOSTCS
nepea 00bEKTOM JICUSHHUS.
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kox BEAMDP.
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ANALYSIS AND EVALUATION OF SECONDARY PHOTONS
ORIGINATED IN JAWS AS CONTAMINATION PARTICLES AT THE PHANTOM SURFACE

The present work is focused on the study of the geometry and material of a beam moadifier (jaws), which is crucial
for Linac improvement by reducing secondary photons emergent from it. They have negative effects when the cancer
was treated and especially in the deep tumor because their energy is deposited in shallower depth and could destroy the
healthy cells that surround the treatment volume. The purpose of this study is to investigate and evaluate the
characterizations of secondary photons originated in jaws in terms of fluence profile, energy fluence profile, energy
fluence distribution, spectral distribution, and angular spread distribution. This work was performed by using the
BEAMnrc Monte Carlo and BEAMDP codes. The jaws are a potential source of secondary photons nearest to the
phantom. The number of secondary photons emergent from X-jaw (in-plan jaw) is higher and they are more energetic in
comparison to secondary photons of Y-jaw (cross-plan jaw). Therefore, the most significant result is on the angular
spread distribution of secondary photons for each pair jaw. For Y-jaw, the majority of photons are scattered and spread
with high angle degree that means these photons can fall out of the irradiation field and affect the healthy cells but for
the X-jaw, most of the secondary photons are within the irradiation field and they can affect healthy cells mainly only at
the entrance of treatment volume.
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