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OOBbeKTOM HCCNeOBaHUSA B JIaHHOH paboTe SBIAIOTCS CBOMCTBA CUUHTHUIUISALUOHHBIX
JIETEKTOPOB Ha OCHOBE Heopranumdeckux cuuHTwuigropos GAGG, BGO, GYL, PSWO, PSWO-
La, CsI(T1).

[IpenmeToM  unccienoBaHUS — SBJISIOTCS  METOAbl  JUCKPUMHMHALIMKM  CUTHAJIOB
CUUMHTHUISIIMOHHBIX JETEKTOPOB KaK MO MepeaHeMy (pOHTY UMIyIbCa, TaK M CHagarouiei
YacTH CUTHAaJA.

[lenbto paboOTHI SABISETCS PACCMOTPEHHE METO/A JTUCKPUMUHAIIMU BBIXOJHBIX CUTHAJIOB
CHMHTWUISIHOHHBIX ~ AeTekTopoB 1o  ¢opme wummynsca (PSD) mpm  perucrpanmm
HMOHHM3UPYIOIIETO U3TyYEHHUsI CMEIIAaHHOTO THIIA; a TAaK)KE MCCIIEeI0OBAaHUE BIUSHUS TEMIIEpaTyphbl
M YaCTOThl JUCKpeTH3aluu onudpoBiIKka Ha S((PEKTUBHOCTH pa3ieieHHs CUTHAJIOB B
CUMHTHUIIIIMOHHOM 00pasiie GAGG.

Metonpl  HMCCIENOBaHUSA:  SKCIEPUMEHTAIBHOE  HCCJIEI0OBAaHUE  XapaKTEPUCTHUK
CUUMHTWIISLIMOHHOTO I€TEKTOPA.

PesynbTarel uccrnenoBaHus: B paboTe BIEpBble MOKAa3aHO, YTO pa3feiieHUE CHUTHAJIOB
pa3IMYHOrO BHJA MOHM3MpYyomero usnydeHuss B obOpasue CsI(Tl) moxxer ObITh mpoBeneHO
MMEHHO N0 Hapacraromeil yactu ((GpoHTY) CUMHTHUISIMOHHOTO HMITYJIbCA, YTO IO3BOJIUT
CYIIECTBEHHO YIYYILIMTh BO3MOXXHOCTH pa3JesieHusi CUTHaoB; st oopasua GAGG, B KOTOpoM
CUTHAJIBI O- M Y-M3Ty4eHUsl pa3aeisitorcs Hauoomee rpdextuBHo, mapametp FoM ymenbiaercs
IpU CY)KEHWU BPEMEHHOTO OKHa OIU(POBKHU, T.€. C TMOBBIIICHUEM YaCTOTHI TUCKPETH3AIUU
our(dpoBIIMKA OT 0,7-10° mo 5-10° BBIOOPOK B CEKYH/1Y, a TAKXKE C YBEIMYCHHEM TeMIIepaTyphl B
tepmocTaTtupytomiem 6okce ot 0°C o 50 °C.

[To Teme numiIoMHONM pabOTHI OMyOJIMKOBAaHA OJIHA CTAThs B HAYYHOM PELEH3UPYEMOM
x)ypHaie «Nuclear Instruments and Methods in Physics Research, A», emé onHa craThs moaaHna
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Al'exktam  macienaBaHHs Y Jaj3eHail pabome  3'synsionna  ymaciiiBaciii
CIBIHLBUIALIBIHBIX JITIKTAapay Ha acHOBe HeapraHiuHbiX cusiHLbUIATapay GAGG, BGO, GYL,
PSWO, PSWO-La, CsI(TI).

[lpagmeram  pacienmaBaHHs — 3'IyisiONa  METaabl  JABICKPBIMIHALBIL  CirHaiuay
CIBIHIBUISIIBIMHBIX AJTIKTapay SK Ma ISIPIAHIM (pPOHIE IMIYIbCY, TAaK 1 CHaJalbHAll 4YacTKi
ciruanmy.

Mbrait paboThl 3'synsena pasrisg MeTagy AbICKPBIMIHALIBIL BBIXOAHBIX CIrHanay
CIBIHIBUIIIBIMHBIX JITIKTapay ma ¢opme immynscy (PSD) mpel porictparmpli ianiyrouara
BBHINIPAMEHbBAHHS 3MeIllaHara ThIITy; a TaKcaMma JacieJaBaHHE YIIbIBY TAMIIEPATYPHI 1 4acTaThl
JBICKPATHIZaIbl abmiuboyirubika Ha S(EKThIYHACH, MAA3ely CirHauay y CHBIHIBUISIIBIHHBIM
maTapeisuie GAGG.

Metansl  nmaciemaBaHHS: — OKCIIEPBIMEHTANbHAe  JaciellaBaHHE  XapaKTapBICTBIK
CIBIHIIBUISIIBIHATA IPTIKTAPA.

BeiHiki nacnenaBaHHs: y pabolie YHepIIbIHIO Maka3zaHa, IITO Maj3ei CirHanay po3Hara
TBINy 1aHi3ytoyara BblpamMeHbBaHHs y MaTapbisuie CsI(T1) moxa Obllb nmpaBei3eHa MeHaBiTa Ma
HapacTaroyail dYacTki ((PpoOHTY) CHBIHUIBUISAIBIAHATA IMIYJIbCY, IITO Ja3BOJIIb 1CTOTHA
HaJlenIublllb MardsiMacii najseny cirtanay; y mampsisie GAGG, y sfKiM CirHambl o- U Y-
BbIIIPAMEHbBaHHS MaJ3sUIsIoNa HalOobil 3¢dexTsiyHa, nmapamerp FoM namsHmaenna mpsl
3BYK?HHI 4acoBara akHa abnaid0oyKi, 1HAKII Ka)Xy4bl 3 MaBBIIIPHHEM YacTaThl JbICKP3ThI3aIlbll
abmiuboymusika ax 0,7-10° ma 5-10° BeiGapak y CekyHmy, a Takcama 3 TaBeNiu49HHEM
TAIMIIEpaTypsl ¥ TapMacTanipyrourysm ookce ag 0°C na 50 °C.

[Ta ToMe npITUIOMHANM paboTHl amyOsiKaBaH | apTHIKYJ ¥ PAIPH3aBaHBIM YaCOIICe
«Nuclear Instruments and Methods in Physics Research, A», surus aa3id apTeIKyn Majgaa3eHsl ¥

«[Iucpma B XKypHaJ TEXHUUECKON (DUBUKI».



APPLICATION OF THE PULSE SHAPE DISCRIMINATION METHODS IN IONIZING
RADIATION SPECTROMETRY OF THE MIXED TYPE
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Graduate work: 66 pages, 55 figures, 59 references.
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The object of the research in this work are properties of scintillation detectors based on
inorganic scintillators GAGG, BGO, GYL, PSWO, PSWO-La, CsI(T1).

The subject of the study is the methods of signal discrimination of scintillation detectors
both along the leading edge of the pulse and the decaying part of the signal.

The aim of the work is to consider a pulse shape discrimination (PSD) method for the
output signals of scintillation detectors when detecting mixed ionizing radiation; as well as to
study the effect of temperature and sampling rate of the digitizer on the efficiency of signal
separation in a GAGG scintillation sample.

Research methods: experimental study of the characteristics of a scintillation detector.

Based on the results, the paper shows for the first time that the separation of signals of
various types of ionizing radiation in the CsI(Tl) sample can be carried out precisely along the
leading edge of the scintillation pulse, which will significantly improve the signal separation
capabilities; for the GAGG sample, in which the a- and y-radiation signals are separated most
effectively, the parameter FoM decreases as the digitization time window narrows, so with an
increase in the digitizer sampling rate from 0,7-10° to 5:10°, as well as with an increase in
temperature in the thermostatic box from 0°C to 50 °C.

On the subject of the graduate work 1 article was published in the peer-reviewed journal
«Nuclear Instruments and Methods in Physics Research, A», and another article was submitted

to the journal «IIucema B )XypHal TEXHUUECKOW (DUBHKM.



