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AHHOTAIMA

Hunnomuas pa6ora: 50 ctpanun, 21 pucyHok, 4 Ta0auipl, / ICTOUHUKOB.

KitoueBble cioBa: HEUTpoHHas (u3uka, OOp-HEUTpOH3axBaTHas Tepamus,
nerektop, snuteruioBeie HedTpoHsl, GAGG(CE), pamuanuonHas 0e30MacHOCTD,
CIUHTUIIIATOPHI, POTOITEKTPOHHBIA YMHOKHUTENb, (DOTOAHO.

Obvekmom  uccie0o8anus  SBISIOTCS  CIMHTWUISIIUOHHBIE  KPHCTAJUIHI,
MPUHIMIT PETUCTPAllUM, a Takke cOopka OJ0Ka JETEKTUPOBAHUS HEHTPOHHOTO
U3JTyYCHUs C TIOMOIIBI0 (DOTORIEKTPOHHOTO YMHOXHUTENS U (DOTOIMOAA, a TaKKe
OCOOCHHOCTU OO0ECIeUeHUs] PaJUAIIMOHHON O€30MacHOCTH TMPU HCIOJIb30BaHUU
HEHTPOHHOTO U3JTyYCHHS Ha MpuMepe OOp-HEUTPOH3aXBAaTHOM TEpaITHH.

Ilpeomemom uccredoeéanuss CUMHTUUISIIUOHHBIE KPUCTAJUIBI W CIIOCOOBI
JETCKTUPOBAHMS NOHU3UPYIOIIETO H3TYYCHUS.

Lenv pabomwr — pa3paboTKa ABYX BapUAHTOB OJIOKA JCTCKTUPOBAHHS ITydyKa
SIUTCIUIOBBIX ~ HEUTPOHOB momolmibto DPDY u  Qoroguoma HAa  OCHOBE
cruHTHUIIIHOHHOr0 Kprctaia GAGG(CE).

Memoouka uccredoeanusi 3aKI0OUYAETCs B TMPOBEICHUHM JKCICPUMEHTAIbHOMN
paboThl MO pa3pabOTKe U COOpPKE JIETEKTHUPYIOMIETO YCTPOWCTBA, C IMOCIICAYIOMINUM
NPOBEJACHUEM N3MEPEHUEM B CPAaBHEHHEM ITOJTYYCHHBIX PE3YJIbTATOB.

Tonyyennvie pesyromamsl u ux HosuzHa. B mpoliecce pa3paOOTKH MakeTa
OJI0Ka JETEKTHPOBAHMS MydYKa SMUTEIUIOBBIX OBUIH TIOJTYYEeHBI JIBa COOpaHHBIX OJIOKa
Ha OCHOBE (JOTOIIEKTPOHHOTO YMHOXXHTENS U ¢oroamona. B mocnencTtsuu O10Ku
OBUTH TIPOTECTHPOBaHBI HAa PabOTOCIIOCOOHOCTh ¥ HWHBIE TMPHUCYIIHE UM
XapaKTePUCTUKHU: APGPEKTUBHOCTh pEeTHCTpanuy, (YHKIUSA OTKInKa. HoBusHa
TaHHOW paboThI 3aKII0YACTCSI B CO3IAHUU HOBBIX TEXHUYECKUX YCTPOMCTB, KOTOPHIS
B TIEPCIIEKTHBE MOTYT II03BOJIUTH IPOBOJIUTH (AKTUUECKOE H3MEPECHHE ITydKa
HEUTPOHHOTO U3JTYYCHUS.

Obaacmv 803MONCHO2O NPAKMUYECKO20 NpuMeHeHus. J|aHHbBIe OJIOKU MOTYT
MCITIOJIb30BaTh TTOBCEMECTHO, JJISi MOHUTOPHUHTA OKPYXKAIOIIEH Cpenbl, sl paboThl €
HUMHU Ha 00BEKTaX aTOMHOW MPOMBINIJICHHOCTH, B SIIEPHON MEIUIIMHE W B JAPYTHUX
00JacTsX, T/I€ UCIIOJIB3YETCS] HE TOJIBKO HEUTPOHHOE M3IYYCHHE, HO U JPYTHE BHUJIBI
MOHU3UPYIOIIETO U3TyUCHUS.



AHaTalbIAg

Heimnomuas npana: 50 craponak, 21 mManmtoHak, 4 Tabiubl, / KpbIHIL.

KitouaBblsi cl0BbI: HEWTpOHHas (i3ika, OOp-HEUTpPOH3axOIHas TIpamis,
IPTIKTap, omineriaBbisi  HeWTpoHbl, GAGG(CE), paaspisibiiiHas — Oscreka,
CUBIHTBUIATApPbI, (POTAITEKTPOHHBI TAMHOXKAJIbHIK, (POTAIBIEN.

Ab'exkmam  Oacnedasanmna  3'AynAONIA  CUUHTWUISIMOHHBIE  KpPBIIITAI,
NpPBIHUBIN pAricTpanbli, a TakcaMa 300pka OJoKa JPTIKTaBaHHA HEWTpOHHAara
BBIMIPAMCHBBAHHS 3 JanaMoraii ¢oTa’JIeKTpoHHAra nmaMHOXaJlbHiKa 1 ¢oTaapiéna, a
Takcama acalOuiBacili 3a0ecHsYdHHSA paabldlbliHall OsCHeKi MNpbl BbIKAPHICTAHHI
HEHTpOHHAra BeINPAMCHbBAHHS Ha MPBIKIa 3¢ 00p-HEUTPOH3aXOIMHAN TAPAITii.

Ilpaomemam Oacnedoasanus CUMHTWUISILMOHHBIE KpBIIITAIl 1 crocaObl
JPTIKTaBaHHS isTHI3aBaJIbHAra BhITIPAMCHbBAHHS.

Mb>ma npayer - pacnparoyka JBYX BapbIsSHTAy OJIOKa JITIKTaBaHHS ITyYKa
SMILEIUIaBBIX ~ HEUTpoHay  mamamorait ®DY 1 ¢Qoraapiéna Ha  acHOBE
cuuHTWUISIIUOHHOTO Kpblitasist GAGG (CE).

Memoowvixa dacnedasants 3aKirOvacIia ¥ MpaBsI3eHHI IKCIIEpbIMEHTAIbHAN
paboThl Ta pacmpanoyubl i 300pIBl  JITIKTyHOYara MPbUIAAbl, 3 HACTYITHBIM
NpaBsSA3CHHEM BBIMSPIHHEM 1 TapayHAaHHEM aTPhIMAHBIX BBIHIKAY.

Ampvimansisi 8vbiHIKI 1 X Hasi3Ha. Y TIpaldCce pacmpaioyki mMakeTa Ojoka
IATIKTaBaHHS MyYKa SMIIAMIIABBIX ObUIl aTpbIMaHbl JIBa caOpaHbisd OJOKI HAa aCHOBE
doTarekTpoHHara mnaMHOXaldbHiKa 1 (Qoranpiéna. Y HactymncrBe OJIOKi ObLII
mpaTdCTaBaHbl Ha TMpala3fojibHACIh 1 IHIIBIS YJIACIIBBIA IM XapaKTapbICTHIKI:
a(eKThIYHACI, paricTpanbli, (yHKIBIE BoAryky. HaBizHa nmam3eHail mparpl
CKJIajaelia ¥ CTBapAIHHI HOBBIX TAXHIUHBIX MPbUIAN, AKiA ¥ JANATISI3€ MOTYIb
Ja3BOJIIF  MpaBoja3illb  (akThlYHAE  BBIMAPOHHE  Iy4yka  HEUTpOHHAara
BBIIIPAaMEHbBAHHS.

Bobnacyv mazuvimaca npaxmulunaeca npvivsaHenHs. Jlaa3zeHbis OJI0KI MOTYIb
BBIKAPBICTOYBAIlh NAYCIOHA, IJI1 MAHITOPBIHTY HABAKOJIbHATA aCSAPOI3SI, IS TIpallbl
3 iMi Ha ab'ekTax aTaMHall IPaMBICIOBACIl, Yy sA3€pHAld MEABIIBIHE 1 ¥y IHIIBIX
abnacisix, 13¢ BBIKAPBICTOYBAeCIIa HE TOJbKI HEUTPOHHAE BBHIIPAMEHbBAHHE, ajie 1
THIITBIA BiJbI iTHI3aBaJIbHATA BBINPAMCHBBAHHS.



Annotation

Thesis: 50 pages, 21 drawings, 4 tables, 7 sources.

Key words: neutron physics, boron neutron capture therapy, detector,
epithermal neutrons, GAGG(CE), radiation safety, scintillators, photomultiplier,
photodiode.

The object of the study is scintillation crystals, the registration principle, as
well as the assembly of a neutron radiation detection unit using a photomultiplier and
a photodiode, as well as the features of ensuring radiation safety when using neutron
radiation using the example of boron neutron capture therapy.

The subject of the research is scintillation crystals and methods for detecting
lonizing radiation.

The goal of the work is to develop two versions of a unit for detecting a beam
of epithermal neutrons using a PMT and a photodiode based on a GAGG(CE)
scintillation crystal.

The research methodology consists of conducting experimental work on the
development and assembly of a detection device, followed by measurements and
comparison of the results obtained.

The results obtained and their novelty. In the process of developing the
prototype of the epithermal beam detection unit, two assembled units based on a
photomultiplier and a photodiode were obtained. Subsequently, the blocks were
tested for performance and other inherent characteristics: registration efficiency,
response function. The novelty of this work lies in the creation of new technical
devices that in the future may allow actual measurement of a neutron radiation beam.

Area of possible practical application. These units can be used everywhere for
environmental monitoring, for working with them at nuclear industry facilities, in
nuclear medicine and in other areas where not only neutron radiation is used, but also
other types of ionizing radiation.



