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! Kaghedpa ¢hisuxu, paxyromem mamemamuxu ma RpupoOHUYUX HAYK,
VYuisepcumem Jicenoepana Codipmana, ITypeokepmo, Hsa, Inoonesis
2 Kagheopa ximii, haxyivmem Mamemamuxi ma npupoOHu4ux Hayx,
Vuisepcumem [[ocenoepana Cooipmana, Ilypeokepmo, Asa, Inoonesis
8 locrionuybkuii yenmp RpUCKopo6aIbHUX MEXHOA02il,
Hayionanwne acenmcmeso 3 0ocnioxcens ma innosayiil, Jocakapma, Inoonesis
4 Llenmp npuxnaownoi adepHoi nayku ma Azenmemso sadeprnoi enepeii, banoyne, Inoonesis
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MIKPOJIO3UMETPUYHHU TECT JIBOIIIAPOBOI'O BJIOKA ®OPMYBAHHS HEUTPOHHOI'O
MIYYKA SIK JIXKEPEJIA 111 HEUTPOHHOI TEPATIII 13 3AXOIIVIEHHSIM BOPHUX HEMTPOHIB
3 BUKOPUCTAHHAM ITPOI'PAMMU PHITS

Mikpono3uMeTpryHII TecT ABOoIIapoBoro Omoka ¢opmyBaHHS HeliTporHOro mydka (DLBSA) Oymo nposeneno 3a
JIOTIOMOT0I0 IIPOTPaMH PO3PaxyHKy IepeHocy 4dacTHHOK i Baxkkux ioHiB (PHITS). Tect mae Ha MeTi mposicHUTH
MEXaHI3M B3a€EMOZII MK HEMTpOHAMH Ta MIKpPOKIITHHAMH Ta BU3HAYWTH 3HA4YEHHS JiHiiHOI nepexaui eneprii (LET) i
BimHOCHOI Oiomoriunoi edextuBHOCTI (RBE) myuka meifrponiB DLBSA. Tect mpoBomwmm i Imydka HEHTpPOHIB 3
MIKPOKJIITHHAMH, 1O MicTATh *°B, 3 BUKOPHCTaHHAM KOHIEHTpauii 6opy 70 ppm. BuxopucraHe [zkepeno HEHTPOHiB
noxoauth Bix DLBSA Ha ocHOBi mmkioTpoHa 3 eHepriero 30 MeB. B3aemopis HEWTpOHIB 3 MiKpOKJIITHHAMHU
BiZIOYBaeThCsl uepe3 peakilii po3CilOBaHHS, BINOWTTA Ta MOINIMHAHHS. Pe3ynbTaTH MIKPOJO3UMETPUYHOTO TECTY
nokasaim, mo Tikose 3HaueHHs LET s o-gactunok cranoBuino 100 keB/um, a mis “Li — 200 keB/um, 3i 3Ha9eHHAM
RBE mnst o 9,831 “Li —6,11.

Kniouosi crosa: Mikpono3uMeTpisi, MIKpOKIIITHHY, JiHIHA Nepenada eHeprii, BiHOCHa OionoriyHa e(eKTHBHICTD,
Iporpama MOJIEJFOBaHHS TPAHCIIOPTY YaCTHHOK 1 BA)KKUX 10HIB, Teparlis i3 3aXOIUICHHSM OOpHUX HEHTPOHIB.
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MICRODOSIMETRY TEST ON DOUBLE LAYER BEAM
SHAPING ASSEMBLY NEUTRON BEAM AS A BORON NEUTRON CAPTURE
THERAPY NEUTRON SOURCE USING PHITS CODE

A microdosimetry test on a double layer beam shaping assembly (DLBSA) neutron beam has been carried out using
the particle and heavy ion transport code system (PHITS). The test aims to understand the mechanism of interactions
between neutrons and microcells and to determine the linear energy transfer (LET) and the relative biological
effectiveness (RBE) values of the DLBSA neutron beam. The test was carried out by interacting a neutron beam with
microcells containing °B using a boron concentration of 70 ppm. The neutron source used comes from a 30 MeV
cyclotron-based DLBSA. The simulation results show that the interaction of neutrons with microcells occurs through
scattering, reflection, and absorption reaction mechanisms. The results of the microdosimetry test showed that the peak
LET value of a-particles was 100 keV/um and “Li was 200 keV/um, with an RBE value for o of 9.83 and "Li of 6.11.

Keywords: microdosimetry, microcell, linear energy transfer, relative biological effectiveness, particle and heavy
ion transport code system, boron neutron capture therapy.
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