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®OPMYBAHHSI TA MOHITOPUHI' MIHI-ITYYKOBUX CTPYKTYP
JJISI TPOCTOPOBO-®PAKINIOHOBAHOI PAJIAINIMHOI TEPAIIII

BukopucroByroun mojentoBaHHs MeTonoM MonTe - Kapio, oniHeHo an3aiiH Ta epeKTHUBHICTH KOJIIMATOPIB IS
e (pakmioHOBaHOI MiHI-IIy9KOBOI agpOHHOI pamialiiiHOi Tepamii. Po3paxyHku 3miiicHEHO A iOHHHX NYYKiB
BOJIHIO, BYIJICHIO Ta KHCHIO IPH €HEpPrisfiX, MPUAATHUX JUISI MEJUYHOTO 3acTOCyBaHHS. MIKpOIIKCeIbHI MeTaleBi Ta
ribpunHi gerekropu Oymum BUIpOOyBaHI Ui BHMIPIOBAHHSA PO3MONUTY IHTEHCHBHOCTI 3aps/DKEHHX YacTHHOK Y
0araTOnmy4koBHX CTPYKTypaX, C(OPMOBAaHMX IIUTMHHAMH a00 MaTpUYHAMH KONIMaTOpaMH, BUKOPHUCTOBYIOUH
HU3bKOCHEPreTUYHUI NPOTOHHMI my4ok TaHjeM-reHeparopa IS HAH VYkpainu (KuiB). Otpumani pesynbTaté
NOKa3alu NpUiHATHE (YHKIIOHYBaHHS pPO3pOOJIEHMX KOJIMATOPiB, a TaKoX METaJleBUX Ta TiOPHIHHX
MIKpPOIIKCEIFHUX JETEKTOPIB JJIsl BUMIPIOBAHHSI Ta Bisyalli3allii B peajlbHOMY 4aci pO3IOALTy iIHTEHCHUBHOCTI MPOTOHIB
B MiHIi-IIy9KOBHX CTPYKTypax.

Kniouosi cnosa: poctopoBo-(hpakilioHOBaHA aJpOHHA pajialliifHa Teparis, KoxiMaTopu Iy4kiB, Monrte - Kapio
MO/IEIIIOBaHHS PO3IOALTY JI03H, MOHITOPHHT ITPOCTOPOBOTO PO3MOAITY IHTEHCHBHOCTI MYyYKIB 3aps/KEHUX YaCTHHOK,
MIKpOITiKCEIbHI METaJIeB1 Ta TIOPHUAHI JETEKTOPH.

E. Momot?, A. Kosanbuyk?, A. Oxpumenko’, U. Ipesano?, B. Myrau?
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OOPMUPOBAHUE U MOHUTOPUHT MUHU-TYYKOBBIX CTPYKTYP
JIJISI TIPOCTPAHCTBEHHO-®PAKIIMOHUPOBAHHOM PAJTMAIITMOHHOM TEPATINU

Hcnons3ys MopenupoBanue MerogoM Monte - Kapio, onieHeH nu3aiitH 1 3¢ (GeKTUBHOCTh KOJIMMATOPOB A Leleit
(pakIMOHUPOBAaHHOW MUHM-TTYYKOBOHM aJIpOHHOM paJiMallMOHHON Tepanuu. PacuyeTsl BHITOIHEHBI JUIl HOHHBIX ITyYKOB
BOJIOPOZA, YIIIEPO/a U KHCIOPOJa MPU EHEPrusiX, MOJXOMMIINX JUI MEJUIMHCKOTO IPUMEHEeHNsI. MUKPOIHKCEIbHBIE
METAUTMYECKHE W THOPWAHBIC IETEKTOPHl OBIIM HCIBITaHBl JUIS WM3MEPEHHs paclpelesieHns] HWHTEHCHBHOCTH
3apsDKCHHBIX ~ YacTHII B MHOTOIYYKOBBIX CTPYKTYpaxX, CGOPMHpPOBAHHBIX INEJNEBBIMH WM  MaTPHUYHBIMHU
KOJUTUMATOpPaMH, WCHONB3YysSd HU3KOIHEPTreTHYSCKUH MPOTOHHBIA My4dok TaHaeM-TeHepatopa MM HAH VYxkpawnst
(Kues). IlomydeHHBIE pe3ynbTaThl IMOKa3ald IMpueMieMoe (YHKIHOHHPOBAHHE pa3pabOTaHHBIX KOJUIMMATOPOB, a
TAaKXKC MCTATNIMYCCKUX U FI/I6pI/I}IHBIX MUKPOITUKCEIIBHBIX ACTCKTOPOB JId U3MEPCHUA W BU3yaJIM3allUM B pCaJIbHOM
BPEMCHHU pacCTIp€ACIICHUSA HHTCHCUBHOCTH IIPOTOHOB B MUHU-ITYYKOBBIX CTPYKTYpax.

Knouevle cnosa: TpOCTPaHCTBEHHO-(QPAKIMOHUPOBAHHAS aJpOHHAs pPaAMallMOHHAs Tepanus, KOJIMMATOPbI
my4ykoB, MoHTte - Kapio mozenupoBaHue pacrpenesieHusi A03bl, MOHUTOPHHI TPOCTPAHCTBEHHOTO paCIpeesICHUs
WHTEHCHBHOCTH ITy4KOB 3apsDKEHHBIX YaCTHIl, MUKPOIIMKCEbHBIE METALIMYECKUE U THOPHU/IHBIE IETEKTOPHI.

I. Momot?, O. Kovalchuk?, O. Okhrimenko?, Y. Prezado?, V. Pugatch!

YInstitute for Nuclear Research, National Academy of Sciences of Ukraine, Kyiv, Ukraine
2 Laboratoire d'Imagerie et Modélisation en Neurobiologie et Cancérologie (IMNC, CNRS), Orsay, France

SHAPING AND MONITORING OF THE MINI-BEAM STRUCTURES
FOR THE SPATIALLY FRACTIONATED HADRON RADIATION THERAPY

Design of collimators and their effectiveness for the purposes of the fractionated mini-beam hadron radiation
therapy were evaluated by Monte Carlo simulations. The calculations have been performed for proton, carbon and
oxygen ion beams at the energies relevant for medical applications. Micropixel metal and hybrid detectors were tested
for measuring charged particles intensity distribution in multi-beam structures shaped by slit or matrix collimators
exploring low energy proton beam at the Tandem generator (INR NASU, Kyiv). The results obtained illustrate reliable
performance of the designed collimators as well as hybrid and metal microdetectors for measuring and imaging in real
time the proton intensity distribution over mini-beam structures.

Keywords: spatially fractionated hadron radiation therapy, beam collimators, Monte Carlo simulation of dose
distribution, monitoring of spatial distribution of the intensity of the charged particle beams, micropixel metal and
hybrid detectors.
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