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Traditional neutron detection technologies are limited in terms of sensitivity, compactness, and
response time. In such detection systems, PMTs have been the dominant option. Instead of the
traditional PMTs, SiPMs offer high sensitivity, compact size, and fast response time. In the current
study, SiPM principles of operation, as well as its most important characteristics, such as noise rate,
gain, and response time, have been investigated and discussed. Furthermore, we are proposing a
technique for neutron detection based on a converter material placed on/in a scintillating medium
where the induced light due to neutron interaction is read out with SiPMs. Such a technology
enables the development of low-cost compact detector developments. The detector we are going
to illustrate makes use of four SiPM devices, which were attached directly to the ends of a
well-polished organic scintillator. This allows choosing events that are strictly coincident between
the two sides of the scintillator, reducing erroneous counts. The current study revealed that, in
order to optimize SiPM gain (> 10°), timing performance (< 100 ps), and low dark count (noise
rates < 10 wA), control of the temperature and operating voltage is essentially important. In
the current study, the best achieved time resolution was ~ 50 ps at 0°C and 1 V over-voltage.
The study addresses the neutron detector design considerations, components, assembly method,
and the preliminary detector prototype test in lap using beta particles emitted from the available
strontium-90 radioactive isotope. Test results revealed that our detector prototype was able to
detect and distinguish between different energy S~ particles with good detection efficiency.

TpanuuuoHHbBlE TeXHOJOIHH PErHCTPALHUK HeHTPOHOB OrPaHHUUeHbl C TOUKH 3PEHHUS] UyBCTBUTE/Ib-
HOCTH, KOMNAKTHOCTH U BPeMeHH OTK/IHKA. B TakuX cucTeMax perucTpalyy JOMHHHUPYIOLIUM BapH-
aHTOM ObliM (POTO3MeKTPOHHBIe yMHOXKUTeMH (PIY). B oTinune ot tpanuuuonHex PIY KpeMHUe-
Bbole poroymHoXKHUTe U (SiPM) 06s1a1a0T BEICOKOH UYBCTBHTEJBHOCTbIO, KOMIAKTHBIMH pa3MepaMu
1 OBICTPBIM BpeMeHeM OTKJHMKa. B JaHHOM HccielOBaHHMM U3ydyaloTCsl U 0OCY2KIAlOTCSl MPUHLIMIIBL
paboter SiPM, a Takxe MX Ba)KHeMHIlIMe XapaKTePHUCTHKH, TaKMe KaK YPOBEHb LIyMa, KO3(pQuLHU-
eHT yCUJ/IeHHsl U BpeMsl OTKJMKa. Kpome Toro, mpenjaraeTcsi TeXHOJOTHSI PErMCTPALMH HEHTPOHOB
Ha OCHOBe MaTepuaJjia-npeodpasoBareisl, IOMELIEHHOT0 B CUMHTUJIUPYIOLLYIO Cpely, [ie HHAYLHPO-
BaHHbI} CBET, BbI3BAHHbIH B3aUMOJEHCTBHEM HEHTPOHOB, cuuThiBaercs ¢ SiPM. Takas TexHoJorus
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T103BOJIsIET CO3[aBaTh HeJOpPOrHe KOMIIAKTHEIE NeTeKTOphl. B neTekTope, KOTOpBIH OyleT WJIIOCTPH-
poBaThCsl, UCNOJb3YI0TCS yeThipe SIPM-ycTpolicTBa, KOTOpble MPUKPeNJIeHbl HEIOCPeICTBEHHO K TOp-
1aM XOpOLIO OTMOJHPOBAHHOIO OPraHHUECKOr0 CLUUHTH/IATOPA. DTO N03BOJIAET BBIOUPATh COOBITHS,
CTPOrO COBNAJAIoINe C JBYX CTOPOH CLUMHTHUJIATOPA, YTO CHHUXKAeT KONHUYeCTBO OLIMOOUHBIX OTCUe-
toB. [IpoBeneHHOe HccienoBaHue MOKAa3ajo, 4To [Js ONTHMU3aUUU KoddduuueHta ycuaenus SiPM
(> 10°), BpemenHux xapakTepucTHK (< 100 1C) M HH3KOTO YPOBHS TeMHOBOTO curHaja (YpoBeHb
myMa < 10 pA) NPUHLMIHAJBHO BaXKHBIM SIBJISIE€TCS KOHTPOJIb TEMIEpaTyphl U pabouero Hampsixke-
HUSl. B JaHHOM Hce/leloBaHUM Hau/yylllee BpeMeHHOe paspelleHHe JOCTUTHYTO Ha ypoBHe ~ 50 1mc
npu temneparype 0°C u nampsikenud 1 B. PaccMarpuBaioTcst KOHCTPYKTHBHBIE 0COGEHHOCTH Heli-
TPOHHOIO JeTeKTOpa, KOMIOHEHThl, MeTOA COOPKH, a TaKxkKe OIHMCAHO IpelBapHTesbHOE HCIbITaHHE
NPOTOTUIA JeTeKTOPa Ha KOJIEHSAX C HCIOJb30BaHHeM 0eTa-uacTHL, HCIyCKaeMblX AOCTYIHBIM pa-
IMOAKTHBHBIM M30TONOM cTpoHUUH-90. Pesynprarsl UcnblTaHKil MOKa3aaH, YTO aBTOPCKUH MPOTOTHII
IeTeKTopa CrnocobeH 00HApYKUBATh W Pa3/nyaTh [ -4aCTHLBl PA3/IHYHBIX HEPruil ¢ xopoled 3¢-
(peKTUBHOCTbIO OOHAPYKEHHS.
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