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Pedepar

Jurnmomuas pabota: 46 ctpanun, 14 pucyHkoB, 3 TaOmuipml, 12
MCTOYHHUKOB.

Knrouesvie cnosa. NMOHMN3HPVYIOIIEE N3JIVUEHUE,
JIIOMUHECHEHIIWA, CHUHTWUALMA, OIITUYECKOE BOJIOKHO,
JATUYUKA

Ob6vexm uccnedosanus: JIIOMUHECIUPYIOIIEE ONTUYECKOE BOJIOKHO

Llenv Ounnomnou pabomwvl: pa3padOTaTh MPUHIUMHAAIGHYIO CXEMY
pacmpeielIeHHOTO ONTOBOJIOKOHHOTO CEHCOPa MOHU3UPYIOIIETO U3ITyUCHUS.

3aoauu ounnomuou pabomwi: 1. V3yduTh CBONCTBA MaTepHayioB, U3
KOTOPBIX  W3TOTaBIMBAETCS  JIIOMHHECIIEHTHOE  ONTHYECKOE  BOJOKHO.
2. Pazpabotath cxeMy ONTOBOJIOKOHHOTO CEHCOpa, pPacCMOTPEB Bce €€
KOMITOHEHTHI.

B nmanHoil numuiomMHOW pabote Obul MpPOBENEH 0030p (PU3MYECKHX
ABJIICHUM, 3aKOHOB HEOOXOJIMMBIX [JIsl CO3AaHusl ceHcopa. PaccMoTpeHsl
pa3IuYHbBIE NAaTYMKU HOHM3HMPYIOIUX u3iydeHuil. [IpoBeneHo uccienoBaHue
CBOMCTB MaTepUAOB, U3 KOTOPHIX MOYKHO HM3TOTOBHUTH ONTHYECKOE BOJOKHO
CIIOCOOHOE JIIOMMHECIIUPOBATh TOJA JEHCTBUEM TraMMma-u3iydeHus. bbuin
PAcCMOTPEHBI KBapIIEBOE CTEKJIO M3TOTOBJICHHOE MO 30J1b-T€NIb TEXHOJIOTHUH U
IUTACTHKOBBIC TOJMMEPHBIC BOJIOKHA C TOJUCTUPOJIOBON  CEpJIEBUHOM,
JIETUPOBAHHOM KpacuteneM (aKTUBATOP M CIIEKTpOCMeEIIarolme 100aBKu), U €
o0ooukOM U3 ToJMMeTUIMeTakpuiata. Paccmorpensl (oTonmpueMHHKH,
UCTIOJIb3YIOIIHECS B CIUHTWUIAIIMOHHBIX ~ JAaTYUKAX HOHHU3UPYIOIIETO
U3ITyYCHUS.

Pa3zpaborana cxema pacnpeieIeHHOTO JFOMUHECIIEHTHOTO
OTITOBOJIOKOHHOTO CEHCOpa raMMa-u3Iy4eHHUs] COCTOSIIAs U3 YyBCTBUTEIBHOTO
DIIEMEHTa (MIIaCTHKOBOTO TOJTUMEPHOTO OTITOBOJIOKHA), IBYX
(GoTONpUEeMHUKOB, OJIOKa pACCUUTHIBAIONIETO MECTO H HHTCHCHBHOCTH
U3ITy4YCHUS.



Padgepar

JpimioMHas mpana: 46 craponak, 14 mamonkay, 3 taduminbl, 12 KpbIHIILL.

Knwouaswvin ~ cnosvr: ISIHI3SABAJIBHAE  BBIIIPAMEHBLBAHHE,
JIOMIHECHBSHIBIA, CHOBIHTBUIALBIA, AIITBIYHAE BAJIAKHO,
JATYBIKI

Ab'exm 0acneoasanns: JIIOMiHECTIBIPYIOITYAE alTHIYHAC BATAKHO

Mbma Owvinnommuaii npaywvl: pacrmpaliaBallb PBIHIBIIOBYIO CXEMY
pa3MepKaBaHara orraBajlakHOBara cyHcapa iaHizyroyara BeIIpaMEeHbBaHHS.

3aoauvt ovinnomuail npayst : 1. BeIByUbIllb YhaciiBaciii MaTipeisuiay, 3
AKIX BhIpaOIIsieriia JIIOMIHECI[PHTHAE aNThlYHAE BaJAKHO.

2. PacnpanaBaiib cXeMy ONTaBaJlaKHOBAra CIHcCapa, pasrien3eyuibl yce
€ KAMITaHEHTHI.

VY nanzeHail ApIIJIOMHAN mpaibl ObIY MpaBeA3€HbI aryial (Bi314HbIX 3'SY,
3aKOHay HEaOXOIHBIX NIJIsi CTBapIHHS COHCcapa. Pasriemkanbl po3HBIA JaTUbIKi
1aHI3YIOUbIX BblpaMeHbBaHHAY. IlpaBen3eHa npacinegaBaHHE —YJacLIBacLsy
MaTIpbIsIay, 3 SAKIX MOKHAa BbIpalillb anThlYHAE BAJAKHO 3/0JbHAE
JIOMIHECIBIpaBallb Maja 3€sTHHEM rama-BbhIIpaMeHbBaHHS. BbUTi pas3riemKaHbl
KBapliaBae IIKJIO BbIpabjieHae mMa 30Jb-Te€Jib TAIXHAJIOT 1 TIUJIACTHIKABBIS
NMajiMEpHbIA  BaJlakHa 3 TMAajicliposiaBas — acspojkaMm,  JieraBaHai
dapbaBanbHiKaM (aKThIBaTap 1 CEKTpOCMENIatoNue 1abayki), i 3 abajaoHKail 3

MOJIIMETHUIMETAKPBLIATY. Pazrnemxansl dboTanpeIMaNbHIKI, KISt
BBIKAPBICTOYBAIOIIA ¥  CHMHTWUISIIIMOHHBIX  JIaTYbIKaX  1aHi3yrouara
BBITIPAMEHbBAHHS.

PacmpanaBana cxema pa3MepKkaBaHara JIIOMIHECIPHTHAra

ONTAaBaJlAKHOBara C3HCapa raMa-BbIIPDAMEHBBAHHs sKasg CKjIajaenua 3
aJuyBaJIbHara »>JEMEHTa (IulacThlKaBara IajiMepHara OITaBaJakHa), ABYX
doranpeiManbHiKay, Ojloka pasiidBaromdara Mecla 1 IHTIHCIYHACIb
BBIITPAMEHbBAHHS.



Abstract

The degree work: 46 pages, 14 drawings, 3 tables, 12 sources.

Key words: IONIZING RADIATION, LUMINESCENCE,
SCINTILLATION, OPTICAL FIBER, SENSORS

The object of the study: Luminescent optical fiber

The purpose of the work: to develop a schematic diagram of the
distributed fiber optic sensor of ionizing radiation.

The tasks of the work: 1. To research the properties of materials from
which the luminescent optical fiber is made.

2. To develop the scheme of the fiber-optic sensor, considering all its
components.

In this degree work, a review of physical phenomena, the laws necessary
to create a sensor, was conducted. Various sensors of ionizing radiation are
considered. A study was made of the properties of materials from which an
optical fiber capable of luminescing under the action of gamma radiation can be
made. Quartz glass was produced using sol-gel technology and plastic polymer
fibers with polystyrene core doped with dye (activator and spectrosphere
additives) and with a shell of polymethylmethacrylate. Photodetectors used in
scintillation sensors of ionizing radiation are considered.

A scheme for a distributed luminescent fiber-optic gamma-ray sensor
consisting of a sensing element (plastic polymer fiber), two photodetectors, a
unit calculating the place and intensity of radiation is developed.



