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Scintillation detector for neutron flux monitoring for BNCT
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With the advent of new neutron sources based on accelerators for boron neutron capture
therapy (BNCT), it became necessary to create an independent system for monitoring the
particle flux during patient irradiation. The presented in this research results demonstrated
that the proposed scintillator-over-fiber system with a silicon photomultiplier readout using
three different sensors enables measurement of neutron flux, as well as estimations of the dose
induced by gamma rays. Application two types of plastic scintillators SC-301 and enriched
with boron SC-331 (IHEP, Protvino) allows estimate contribution of neutrons, while using an
additional sensor having no scintillator at all makes it possible to estimate the contribution
to the signal from the Cherenkov radiation generated in the optical fiber. The implemented
system of detection optical signals based on silicon photomultipliers has a high quantum
efficiency and application of counting mode used in the readout electronics made it possible to
achieve intrinsic noise at the level of several tens of Hz.
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Ocobennoctu paborsl BIOIIII-4M Ha BbICOKOIT dHeprum AJjist
SKCIIEPUMEHTOB 110 (pU3NKe YACTUI U C CMHXPOTPOHHBIM U3JTy-

qeHnuemM
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Dj1eKTpOH-1103uTPOHHBIH KoJutaitaep BOIIII-4M npomo/kaer ucciaesoBanus ¢ yHUBEPCATbHBIM
marauTHbIM jgerekTopoM KE/IP 1o dusuke snementapubix dactut. Ciieyonuii SKCIepuMeH-
TaJIBHBIN IUKJI [IPeJIroaraer paboTy Ha BBICOKON SHEPIMU JIjIs U3MEPEHUsI MacC M JIEIITOHHBIX
[IUPUH UIICUJIOH-ME30HOB, U3MEPEHUE TIOJTHOIO CEeYeHHUs POXKJIEHUs aJPOHOB B JIBYX(OTOHHOM
KaHaJIe U U3yYeHHe SKCKIIO3NBHBIX ABYX(OTOHHBIX IIPOIECCOB C UCIIOJIb30BAHUEM CHCTEMBI
pacCesTHHBIX 3JIEKTPOHOB U IMO3UTPOHOB. J[JIsi NMPEnU3UOHHOIO M3MEPEHUsI SHEPIUU IIy4YKa
HCIOJIb3yeTCsl METOJI, PE30HAHCHON JIETOJISIPU3AIIN C TIOMOIIbI0 YHUKAJIHHOIO JIA3EPHOTO ITOJIs-
pumerpa.

Jlpyrum HampasjieHIeM padOThl YCKOPUTEIBHOTO KOMILJIEKCA SIBJISIFOTCS UCCJIE0BAHMS C CHHXPO-
TPOHHBIM M3JIyI€HUEeM U3 IOBOPOTHBIX MATHUTOB W IHOPUIHOTO MHOTOITOJTIOCHOTO BUITJIEPA C
mrosteM 10 2 Tur. Bo3MOXKHOCTD n3MeHeHnns SHEPIUH Iy IKa B ITHPOKOM JHAIIA30HE U PEATA3AINS
Pa3JIMYHBIX CXEM 3AII0JHEHHSI OPOUTHI 3JIEKTPOHHBIME CI'YCTKAMU PACIIAPSIIOT SKCIIEPUMEH-
TaJIbHbIE BO3MOXKHOCTH YCTAHOBKHU U JIEJIAIOT UX BOCTPEOOBAHHBIMHU HECMOTPsI HA OOJIBITOHN
SMUTTAHC.

B joxktajzie pacckasbiBaercst 06 3TUX U JAPYIUX HAIpaBJeHUsIX paboThl Komiuiekca BIOIII-4M,
00 0COOEHHOCTSX ero (PyHKIIMOHNPOBAHUS Ha BBICOKON SHEPIHUH, O MOJYyUYEHHBIX PE3yJbTaTaX n
[IEPCIEKTUBHBIX IIJIAHAX.
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