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PE®EPAT JUILIOMHOM PABOTbI

IlinaTonos H.H.

CrneKkTpajbHO-TIOMMHECHEHTHbIE CBOMCTBA PaJMAllHOHHBIX LEHTPOB
OKPACKM B KPHCTAJLIAX (PTOPUAA JIUTHS, COAEPKAINMX HAHOKIACTEPHI 30J10TA U
cepedpa.

Hayunbiii pykoBoguTesnnb — 3aB. HEHTpOM «®DOTOHHKAa aTOMHBIX U
MOJIEKYJISIpHBIX CTpyKTyp» MHcturyra ¢usuku HAH benapycu, moxrop ¢wus.-mart.
Hayk Kamunos B.C.

JIMIIIOMHOE UCCIeI0BAaHUE COCTOUT U3 BBEICHHUS, 3 TJIaB, 3aKJIIOYEHUs, CIIUCKA
WCITOJIb30BAaHHBIX UCTOYHUKOB (37) u 3aHmMacT 46 ctpanui. B mumiomuon pabote
npeacTasiieHo 11 pucyHKOB.

KJIIIOYEBBIE CJIOBA: bropun JIATHS, LIEHTPBI OKpAaCKH,
(OTOMIOMHUHECLICHIINS,  HAHOKJAcTepbl  30JI0Ta,  HAHOKJAcTepsl  cepedpa,
paaualMoHHbIE AE(PEKThI, CHEKTPAIbHBIE XapaKTEPUCTUKHU.

OO0bekT uccaenoBanms: kpucramuibl (ropuma nutus (LiF), copepxkaiue
pajvaliMOHHbBIE HEHTPbl OKPACKUA U HAHOKJIACTEPHI OJIArOpOJHBIX METAJUIOB (30J10Ta U
cepedpa)

Hean uccnenoBanms: BbIIBUTH U MPOAHAIM3UPOBATH BIMSHUE HAHOKJIACTEPOB
30J0Ta U cepedpa Ha  CHEKTPAJbHO-JIIOMUHECUEHTHBIE  XapaKTEPUCTUKH
paJMallMOHHBIX LIEHTPOB OKPACKU B KpHUCTaIaXx (Topuaa JUTHS, MOIABEPKEHHBIX
TEpMOOOPaOOTKE, ONIPEAEIUTD YCIOBHS 00pa30BaAHMS HOBBIX IPUKIACTEPHBIX IEHTPOB
OKpPACKH.

Metoanbl HCCJICI0OBAHUA: CHEKTPOCKOMHS (OTOTOMHUHECIICHITNH,
CHEKTpaJbHBIA aHAMM3 C MCIOJb30BaHUEM crekTpomerpa Solar SM2203,
paavaliMoHHOE OOJlydeHHE OO0pa3loB 7Y-KBAaHTAMU W 3JEKTPOHAMH, TEPMUYECKAS
00paboTka 00pas3IoB MpH pa3aIuUHbIX Temmneparypax (500°C, 600°C, 700°C).

IHonydyeHnHble pe3yJabTaThl U MX HOBH3HA: YCTAHOBJIEHO, YTO HAHOYACTHUIIBI
Au u Ag NOBBIIIAIOT UHTEHCUBHOCTH (POTOTFOMUHECLIEHIIMN PAIMallMOHHBIX IEHTPOB
OKpacku, 0COOEHHO F34-11eHTPOB, BBISABIICHBI ONITUMAJILHBIE YCIIOBUS TEPMOOOPAOOTKH
(500°C, 600°C, 700°C), obecnieunBarolyie 00pa3oBaHUE MPHUKIACTEPHBIX IIEHTPOB
OKPACKH.

Ob0s1acTh BO3MOXKHOIO  NPAKTHYECKOr0  NPUMEHEHMS:  CO3JaHUE
KOMITO3UTHBIX (DOTOHHBIX MAaTEPHAJIOB C PETYJIUPYEMbIMU ONTUYECKUMH CBOMCTBAMU
U PErUCTpalMOHHbIE Cpelibl Ha OCHOBE KpucTauioB LiF.



PO®EPAT JIBIIIJIOMHAM PABOTBHI

Ilnatonay M.M.

CnexkTpajbHA-JTIOMIHECIDHTHBIS yJacuiBacui PpaabISUbIAHBbIX LIHTpPAY
adapOoykKi ¥ KppIITAJIAX (TAPBIAY JITHII0, IITO YTPHIMJIIBAIOLb HAHAKJIACTIPLI
3o0J1aTa i cprdpa.

HaBykoBbI KipayHik — 3aragublk IPHTpa «DaTOHIKA aTAMHBIX 1 MAJIEKYJISIPHBIX
ctpyktyp» IHcThITYyTa (diziki HAH benapyci, mokrap ¢izika-MaTIMaThIYHBIX HAaBYK
Kaninay B.C.

JlpilioMHae  JacienaBaHHE CKIajgaenia 3 yCTylmy, TpoX pasizenay,
3aKJIFOYDHHS, CITICY BBIKAPBICTAHBIX KPBIHIIL (37) 1 3aiiMae 46 crapoHak. Y AbITIJIOMHAM
npartlbl pajcraysiaeHa 11 imrocTpalibiid.

KJIIOYABBISA  CJIOBbBI:  ¢rapein  miTeito, 1mRHTpHI  adapOoyki,
(b oTaNMIOMIHECIPHIIBIS, HAHAKIIACTIPHI 30J1aTa, HAHAKIACTAIPHI CPr0pa, pabIsaIbIMHbBIA
TPGEKTHI, CIEKTPATbHBIA XapaKTapbICTHIKI.

AG’eKT HacjenaBaHHs: KpoiTail Grapeiy JiTeito (LIF), mTo yTpeiMitiBarois
PaIBISIIBIAHBISA IPHTPHI agapOoYyKi 1 HAHAKIACTIPHI BHICAKAPOIHBIX MeTajay (30jaTa i
cpabpa).

Hpabp paciaegaBaHHsi: BbI3HAYBIL 1 MTpaaHai3aBallb YIUIBIY HaHaKIacTIpay
30j1aTa 1 cpa0pa Ha CHEKTPaJbHA-TIOMIHECIPHTHBIS VIacIiBacIll pPaabIIIbIMHBIX
IPHTpAY adapOboyki ¥ KpblmTadsx (Tapeily JITHIIO, TIpMaanpalnaBaHbX 1
HETAPMaarnpaiaBaHblXx, a TaKcaMma BBIABIIL YMOBBI (apMmipaBaHHS HOBBIX TIPHI-
KJIACTAPHBIX IPHTpaY adapOoyKi.

MeTtaabl nacjenaBanHs: HoTaTOMIHECIPHTHAS CIIEKTPACKaITisl, CIIEKTPaIbHbBI
aHaJIi3 3 BRIKApbICTaHHEM criekTpoMeTpa Solar SM2203, paapisiiblitHae anpaMsHEeHHE
y30pay y-KBaHTaBBIM 1 DJIEKTPOHHBIM BBIIPAMEHbBAHHEM, TIPMIYHAs amparoyka
y30pay npbl po3HbIX TaMIieparypax (500°C, 600°C, 700°C).

ATpbIMaHbIA BBIHIKI i iX HaBi3HA: ycTaHOYIeHa, ITO HaHAaKIAacTIPBI AU 1 Ag
MaBBIIIAIOIL  IHTOHCIYHACIH,  (DOTATIOMIHECIDHIIBII  PAABISAIBIAHBIX  IPHTpaAYy
adap6oVki, acabmiiBa Fs+-1PHTpAY; BHIAYICHBI allTHIMAIBHBISI YMOBBI TOPMaanpaioyKi
(500°C, 600°C, 700°C), sikist CpbISONb (GapMipaBaHHIO MPBI-KJIACTIPHBIX HPHTPaY
adapOoVki.

Bobaacup MarusiMara npakTblYHAra NPbIMAHEHHSI: pachparoyka
KaMIIa31THBIX (PATOHHBIX MaTAPbIIAY 3 PATYISABAHBIMI alThIUYHBIMI YiacIiBacsaMi i
poricTparpliHBIX  acsIpoaa3sy Ha acHoBe Kkpbimramay LiF, akreiBaBaHara
HaHAKJIaCTIpami BhICAKAPOIHBIX METaJay.



ANNOTATION

N.N. PLATONOV

Spectral and Luminescent Properties of Radiation-Induced Color Centers
in Lithium Fluoride Crystals Containing Gold and Silver Nanoclusters.

ABSTRACT

Scientific advisor — Head of the “Photonics of Atomic and Molecular Structures”
Center at the Institute of Physics, National Academy of Sciences of Belarus, Doctor of
Physical and Mathematical Sciences, V.S. Kalinov.

The diploma thesis consists of an introduction, three chapters, a conclusion, a
list of 37 references, and comprises 46 pages. The thesis includes 11 figures.

KEYWORDS: lithium fluoride, color centers, photoluminescence, gold
nanoclusters, silver nanoclusters, radiation defects, spectral characteristics.

Object of research: lithium fluoride (LiF) crystals containing radiation-induced
color centers and nanoclusters of noble metals (gold and silver).

Purpose of research: to identify and analyze the influence of gold and silver
nanoclusters on the spectral and luminescent properties of radiation-induced color
centers in thermally treated and untreated lithium fluoride crystals, and to determine
the conditions for the formation of new cluster-associated color centers.

Research methods: photoluminescence spectroscopy, spectral analysis using a
Solar SM2203 spectrometer, radiation exposure of samples with y-rays and electrons,
and thermal treatment of samples at various temperatures (500°C, 600°C, 700°C).

The results and their novelty: it has been established that Au and Ag
nanoparticles enhance the photoluminescence intensity of radiation-induced color
centers, especially of the Fz.-centers; optimal thermal treatment conditions (500°C,
600°C, 700°C) were identified that promote the formation of cluster-associated color
centers.

Area of possible practical application: development of composite photonic
materials with tunable optical properties; radiation registration media based on LiF
crystals activated by noble metal nanoclusters.



