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PATMOBHMOJIOINH, 9KOJIOTHA U ANEPHAA MEJWIIMHA
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To characterize and compare the response of EBT-XD and EBT3 radiochromic films at high
doses (up to 4500 cGy) for a 175-MeV energy proton beam, EBT-XD and EBTS3 film dosimeters
were irradiated by a 175 MeV proton beam. In order to establish dose-response curves, each film
piece was exposed to radiation doses of 50-4500 cGy. The films were irradiated to doses of 200,
1000, 2000 and 4000 cGy and non-irradiated to determine the lateral response artifact (LRA) for
varied lateral positions. The influence of film orientations (0, 90 and 45°) on the scanner bed was
examined. Net optical density (netOD) for the films was measured at 24, 48, 72 h and one-week
post-irradiation. Digital images were created using an EPSON 11000 XL scanner. To analyze and
present the results, ImageJ (v. 2.0) and OriginPro 2015 were used. The red mode netOD was
lower in the EBT-XD film, with a netOD for 4500 cGy of 0.610 (EBT-XD) versus 0.893 (EBT3).
The EBT-XD film presented a better lateral response than the EBT3. For films irradiated at
4000 cGy placed near the scanner edge, the differences from the central position were 17 and 16.7%
(EBT3), and 10.8 and 9.1% (EBT-XD). The EBT3 film presented a satisfactory dose-response for
doses < 2000 cGy and would be suitable for dosimetry in standard and hypofractionated proton
therapy. The EBT-XD film, however, performs better for ultra-hypofractionated proton therapy
(> 2000 cGy). The new EBT-XD could be a suitable dosimeter for emerging techniques, such as
FLASH and Arc proton therapy.

Cpasuusatorcst oTkJIMKH EBT-XD n EBT3 pannoxpoMHBIX IJIEHOK IIPH BBICOKHX Jo03ax (10 Be-
auunH 4500 cI'p) mist myukoB mpoTOHOB ¢ 3Hepruedt 175 M3B. Il 5Toro A03UMeETpHI C IJI€HKaMH
EBT-XD u EBT3 o6syuyannch My4KOM NPOTOHOB ¢ 3Hepruedl 175 MsB. [l mosyueHHs KPHBBIX
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103a—0TKJMK Kax/Jas IJeHKa MojBepranach o6ayueHno 1030 B nuanazone 50-4500 cI'p. Konkper-
HO TIPOBOJAMJIOCH CPaBHEHHe ILIEHOK, KOTOpble MOABeprajuch obsaydeHHI0 co 3HaueHHsMH 7103 200,
1000, 2000 u 4000 cI'p, u nieHOK, KOTOpble He MOABEPrajuch 0OJYUYEHHIO BOBCE, JJISI ONpeNeeHust
nonepeuHoro apredaxra orkauxa (ITAO) nss pasnuHbIX MonepedHsIX pacrnoJsoxenuil. Meenenosano
BusiHie opreHTauuid mieHok (0, 90 u 45°) Ha muacTsl ckaHepa. ViamepeHa uucrasi ontHdeckast mioT-
HocTh (HeTOIT) nyieHOK mJisi caydaeB oOsydeHus B TedeHue 24, 48, 72 u, a TakxKe B TeyeHHe OLHOM
Heziesu. Lludposele nzo6paxenus OblIM co3aansl ¢ moMoubio ckanepa EPSON 11000 XL. s aHa-
JIM3a U NpeNCTaB/IeHUs] Pe3yJ/bTaToB HCIO0Jb30BaHbl nporpaMmel ImageJ (v. 2.0) u OriginPro 2015.
Kpacnas mona HetOIl okasanach meHblue s niaeHKd EBT-XD u cocraBuna 0,610 nast no3sl Besu-
upHo# 4500 cI'p, B To BpeMs Kak mist nieHkd EBT3 coorBercrBylollee 3HaueHue coctauso 0,893.
[Tnenka EBT-XD noxasana Jyuiuii nomnepeunslii otkauK, yeM EBT3. B cayuae o6ayuenuns nieHok
no3oi B 4000 cI'p B6/IM3K rpaHULbl CKaHEpa OTJHUHS OT LEHTPAJbHOTO TMOJOXKeHHs] COCTaBUIN 17 n
16,7% nass EBT3 1 10,8 u 9,1 % — pans EBT-XD. Inenka EBT3 nokasasna foctaTo4Ho Xopowune oT-
KJIMK Ha 103y AJs 103 BeanurHo# < 2000 cI'p v nosTomy MoxeT OBITb MCI0/Mb30BaHA B J03UMETPUH
B CTaHJApTHOH M TUNO(PaKUUOHUPOBAHHOH NMPOTOHHOH Tepanuu. B To ke Bpems mienka EBT-XD
nokasaja Jydllhe pe3yJbTaThl AJsl Cjydas yJAbTparnnodpaklLHOHHPOBAHHOH MPOTOHHOH Teparuy,
korzga no3sbl mpesuimaioT 2000 cIp. Takke 3Ta mjeHKa MOXKET ObITb HCIOJb30BaHA B J03MMeTpPax
HoBoro Ttumna, npumMensieMbix B0 FLASH u Arc Bugax nmpoTOHHOH TeparnuH.

PACS: 87.55.ne; 87.56.-v
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