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PO3PAXYHKMH 3BOPY CBITJIOBUX ®OTOHIB Y CHUHTHJISILIAHAX TETEKTOPAX
3 KPUCTAJIAMMU BOJIB®PAMATY KAJIBIIIO

3aB/sSIKM BUCOKMM €KCILUTyaTallilHUM BJIACTUBOCTSIM OKCHJHI CUMHTWIATOPH € TEPCHEeKTUBHUMHU JUIs KPIOTCHHHX
CIMHTWIALIMHUX EKCIIEPUMEHTIB, METOI0 SKHUX € JIOCHIIKeHHS PIAKICHUX saepHHX mpoueciB. s onTumizamii
CBITJIOBUXOJy Ta EHEPreTUYHOI PO3MUIbHOI 37aTHOCTI Oylo BHKOHAaHO pO3paxyHKH MeronoM Monre-Kapio
e(eKTUBHOCTI 300py CBITJIA JUTs PI3HUX T'EOMETPil CHHUHTIIAIIINHOTO neTekTopa 3 kpuctamoM CaWO4 3a 1OTOMOTOI0
nporpam Litrani, Geant4 i ZemaX. PesynbTaté po3paxyHKiB CITIBCTABJICHO 3 JaHMMH BHMIPIOBaHb CBITJIOBHXOIY
3aJIe)KHO Bil ()OPME Ta CTaHy MOBEPXHI KpUCTaia, Marepiamy Ta ¢popMH BigOWBada, HASBHOCTI ONTHYHOTO KOHTAKTY.
Haiikpami pesynpraTt 0yJ0 OTPEMAaHO 3 KPUCTAJAMU Yy BUIJIAII MPSAMOI MPU3MH 3 OCHOBOK y (OpMi TPUKYTHHKA, 3
MOBHICTIO TLTI(QOBAaHOIO IMOBEPXHEIO, MPHW BHUKOPHCTaHHI [3ePKANLHOTO BimOMBada y Qopmi 3pi3aHOTO KOHYcA.
INoka3zaHo, o0 po3paxyHKH 3a JOIIOMOTOI0 akeTa Litrani Haiikpale KOpeIoroTh 13 pe3yIbTaTaMHi eKCIIePHMEHTY.

Kniouosi  cnosa: cumaTmnsAniHANA netextop, MonTte-Kapimo wMopnemoBaHHS, eQeKTHBHICTE 300py CBiTIa,
crpHTIIATOP CaWOs.
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PACYETBI CBOPA CBETOBBIX ®OTOHOB B CHUHTUJIALINOHHBIX JETEKTOPAX
C KPUCTAJIVTIAMMU BOJIb®PAMATA KAJIBIUA

Bnaronmaps BBICOKMM 3KCIUTyaTallMOHHBIM CBOWCTBAM OKCHIHBIC CIMHTIIIISATOPHI SBISIOTCS MEPCIEKTUBHBIMU IS
KPUOTEHHBIX CHMHTHUIALIMOHHBIX O3KCIIEPUMEHTOB, IIEJbI0 KOTOPBIX SBIISETCS MCCIEIOBAHUE PEIKHUX SIIEPHBIX
nporeccoB. Jlyisi ONTHMHU3AIMU CBETOBBIXOAA W DHEPreTHUECKOTO paspelleHHss HaMH ObUTH BBINOJHEHBI PacdeThl
MetoioM Monre-Kapno s ¢dexTuBHOCTH cBeTOCOOpa Ul pa3iUYHBIX T'€OMETPHH CHMHTWILIALMOHHOTO JETEKTOopa C
kpucrauiom CaWO; ¢ momompio mporpamm Litrani, Geant4 m Zemax. Pe3ynbraTbl pacueToB CONOCTABIEHBI C
JAHHBIMH M3MEPEHHUH CBETOBBIXO/1a B 3aBHCHMOCTH OT (JOPMBI M COCTOSIHUSI TIOBEPXHOCTH KPHCTalIa, MaTepHaia W
($opMBI OTpaXkaTelisi, HAIMYNS ONTHYECKOro KOHTaKTa. Jlydmme pe3ynbTaTsl ObIIM MONYYCHBI ¢ KPUCTAJUIAaMU B BHJIE
MpAMONH TPU3MBI C OCHOBaHHMEM B (OpPME TPEYTroidbHHWKA, C TONHOCTHIO NUIM(OBAHHOW MOBEPXHOCTHIO, C
HCIIONIb30BAHUEM 3E€PKaJIbHOTO OTpakaress B popMe cpe3aHHOro KoHyca. IlokaszaHo, 4TO pacdeTsl C TOMOIIBIO MaKeTa
Litrani mydmie KOppenupyroT ¢ pe3yabTaTaMi SKCIIEPUMEHTA.

Knouegvie crosa: CUMHTHIULLINOHHBINA netektop, Monte-Kapino monenuposanue, sddexTuBHOCTS cOOpa cBeTa,
ciuuHTIILITOP CaW O,
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SIMULATION OF LIGHT COLLECTION
IN CALCIUM TUNGSTATE SCINTILLATION DETECTORS

Due high operational properties, the oxide scintillators are perspective for cryogenic scintillation experiments with
aim of study of rare nuclear processes. In order to optimize light yield and the energy resolution we performed
calculations of the efficiency of light collection for different geometries of scintillation detector with CaWQ, crystal by
Monte-Carlo method using Litrani, Geant4 and Zemax packages. The calculations were compared with experimental



data in the same configurations, depending on the crystal shape, surface treatment, material and shape of the reflector
and presence of optical contact. The best results were obtained with crystals shaped as the right prism with triangle
base, with completely diffused surfaces, using mirror reflector shaped as a truncated cone. Simulations by using Litrani
have shown the best correlation with experimental results.
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