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OBIIAA XAPAKTEPUCTHUKA PABOTBI

Marncrepckas auccepTauus: 86 crpanul, 48 pUCYHKOB, 12 TaGaun, 41 MCTOYHUK.
Kimfo4eBBIc CII0Ba: CUMHTHIUIATOP, MoHTe-Kapio MojenupoBaHMe, OMTHYECKHH CBETOBOA,
ravMma H3y4eHHe, HeHTPOHHOE M3JTydeHHE, JETEKTOP, QYHKLUS ONTHYECKOro OTKIINKA, Fluka.

PaGoTa IOCBAIEHA MW3YYEHHIO ONTHYECKMX (yHKIMA OTKIKMKa
CLHMHTHIUISIMOHHBIX ~ JETEKTOPOB c IPUMEHEHUEM Mounre-Kapio
MOJIEITPOBAHMS.

Ilens  paGoThl:  u3ydeHMe  (QyHKIMA  ONTHYECKOTO  OTKJIHKA
CHMHTWITSLMOHHEIX cucTeM. Ilox onTHYecKol QyHKIMeH OTK/IMKA TOHUMAaeTCs
WHTeIpaJibHAs BEJMYMHA, paBHas CyMMapHOMY KOJMYECTBY ONTHUYECKAX
()OTOHOB, TIPHIIEMNX HA POTOAETEKTOP.

OOBEKT UCCIIENOBAHMS: CIUHTWUISLUOHHbIE NETEKTOPhI C ONTHYECKUMHU
CBETOBOJAMM KaKk KOMIUIEKCHas ONTHYecKas CHCTeMa, B  KOTOpPO#H
paccMaTPUBACTCA MPOLECC TeHePaLMH ONTHYECKOTO M3JTy4EHUS ITOA neiicTBreM
MOHM3UPYIOIEro N3JIyYEHUs 1 €ro repeHoca.

IlpenMer  HCCNIEOBaHMA: H3YYeHHe Mpolecca pacnpoCTPaHEHUS
ONITUUECKOT0 CUTHAJIA B CHMHTUUISIIAOHHOM JETEKTOPE, U3yUYEeHNE 3aBUCMOCTH
BIMSHYMSL TEOMETPUM Y KOHCTPYKUMOHHBIX MarepuaioB Ha ONTHYECKYIO
OYHKIHIO OTKIIHMKA.

HoBu3Ha MccnenoBaHUs: HOBH3HA PabOTHI 3aK/II0YaeTcs B NMPUMEHCHUH
xommpiotepHoro Monte-Kapno koza Fluka mnpu mccnefoBaHuM npouecca
reHepalldyl  ONTHYECKOro M3JIydYeHWs TI0J JAeHCTBHMEM HOHM3HPYHOLICTO
M3MYYEHHUS U €ro PacIpoCTPaHEHHUsl PH MOJIENIUPOBAHUY CHUHTHIUIALIMOHHBIX
JETEeKTOPOB C Pa3INYHONA reoMeTpUeil.

B rnase | paccMaTprBaeTCs IPOLIECC FEHEPALIMHI M IIEPEHOCA ONITHYECKOro
w3nydeHuss B cucreme. IIpUBEIEeHBl OCHOBHBIE XapaKTEPUCTHUKH Hanbosee
IPOKO KCIIONB3YEMbIX CUMHTHJUIAUMOHHBIX MaTepualios. PaccMaTpHBaroTes
GyHIaMeHTAbHBIE OTPaHUYEHHMs IPOLEeCca PaclpOCTPaHEHUs U cbopa
ONTHYECKHUX (DOTOHOB.

B rmaBe 2 npenocTtaBiseTcs 0030p METOAOB, HCIOIB3YEMBIX [JIA
MOJEJVPOBAHKS TPOIIECCca IEPeHOca ONTHYECKOTO M3JydeHus H  0030p
NPaKTAYeCKOTO TNPHMEHEHUA OIHOr0 M3 BEIOPAHHEIX METONOB, & HUMEHHO
- kommpioTepHoro MonTe-Kapno MoAenupoBaHus Ul PEIICHUS HECKOJIBKUX
[I0CTaBJIEHHBIX 3a/a4.

B rnaBe 3 onMchIBaeTcsa KoMibloTepHas nporpamma Fluka, koropas nanee
MCIIONB3YeTCs Wil IIOCTPOGHMA  psAda  KOMIIBIOTEPHBIX — MOZeeH
CHMHTILIALMOHHBIX JETEKTOPOB.



B rmaBe 4  onmchlBaeTCA  MOAENMPOBaHME  CTAaHJAPTHOIO
CUMHTHUTALMOHHOTO aetexktopa Ha ocHoBe Nal(Tl) ¢ pasmepamu 25 x 40 Mm.

B riaBe 5 paccmarpuBaeTcs Hauboiee ONTUMABHEIN BAPHAHT COEUHEHUS
IIACTUKOBOTO CLUHTHILIATOPA ¢ (DOTOTIPHEMHMKOM IPH MOMOILM OITHYECKOTO
cBeToBONIA. M3yyaeTcst pasnuaHas Gopma CBETOBO/A U €€ BIAUAHUE Ha DYHKIUIO
ONTHYECKOTO OTKJIMKA.

B riaBe 6 paccMaTpuBaeTcs BO3MOXHOCTB KpeIUleHUs GOTOPUEMHHKA Ha
NOBEPXHOCTH aKTMBHOTO 00beMa CLMHTHLIATOpa Ha ocHOBe CsI(TI) u BEIGOp
HauOoNee  ONTUMAIBHOTO  MECTa  PACTIONOXEHHMSA.  JIOMOMHUTETHHO
{- paccMaTpuBacTCs NETEKTOP TEIUIOBBIX HEHTPOHOB Ha OCHOBe ZnS(Ag) B
_ CIPYKTypY KOTOPOTO BHE/PEHBI aTOMBI °Li.



ABSTRACT

Master thesis: 86 pages, 48 figures, 12 tables, 41 sources.
Keywords: scintillator, Monte-Carlo simulation, detector, optical waveguide, gamma
ioation, neutron radiation, optical response function, Fluka.

The work is devoted to study the optical response functions of scintillation
detectors using computer Monte-Carlo simulation.

Objective: to study the functions of the optical response of scintillation
stems. The optical response function is an integral value equal to the number of
optical photons that reach the photodetector.

Object of study: scintillation detectors with optical waveguides as a
mplex optical system, in which the process of generation and transfer of optical
tion under the action of ionizing radiation is considered.

Subject of study: researching the process of propagation of an optical signal
a scintillation detector, the study of the influence of geometry and structural
terials on the optical response function.

The novelty of the research: the novelty of the work is in the application of
mputer Monte-Carlo code Fluka in modeling of generation and propagation of

The first chapter briefly describes the process of generation and transfer of
ical radiation in the system. The main characteristics of the most widely used
ntillation materials are given. The fundamental limitations of the process of
opagation of optical photons are considered.

The second chapter provides an overview of the methods used to simulate
transfer of light in the optical range and an overview of the practical
plication of one of the selected methods, namely computer Monte-Carlo
ulation for solving several tasks.

The third chapter describes the Fluka computer program, which is further
d to build a number of computer models of scintillation detectors.

Chapter four is devoted to modeling a classic cylindrical 25 x 40 mm
ector based on an Nal (TI).

Chapter five discusses the best way to connect a plastic scintillator with a
todetector using an optical waveguide. A different waveguide shape and its
ffect on the optical response function is studied.

Chapter six discusses the possibility of mounting a photodetector on the
ace of the active volume of the scintillator based on CsI (TI) and the choice of
most optimal location. Additionally, a thermal neutron detector based on ZnS
g) is considered in which °Li atoms are embedded.



