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PE®EPAT JTUIIJIOMHOM PABOTBI

JlumiaoMHOE HCCIIENOBAaHHE COCTOMT M3 BBEACHUS, 4 IJIaB, 3aKIIOYCHHS,
CIIMCKa MUCCIOJIb30BAHHBIX UCTOYHUKOB (16) 1 3aHuMaeT 42 ctpanull. B aunioMHon
pabore npeacraBiaeHHO 10 prucCyHKOB.

KJIOUEBBIE CJIOBA: UETBIPEXBOJIHOBOE B3ANMOJIEMCTBUE,
OBPAILIEHME BOJIHOBOI'O ®POHTA, AIMHAMUNWYECKHUE I'OJIOI' PAMMBI,
OOTOPEDOPAKTHUBHBIE KPUCTAJLJIBI, KPUCTAJLI CUJIMKATA
BUCMVTA.

Obvexm uccredosanusi; GoTopePpaKTUBHBIN KPUCTAIUT CUITMKATa BUCMYTA.

Ilpeomem uccneoosanus: cuctema, peanusyromias oOpalieHue BOITHOBOTO
¢dbponTa.

Llenv uccnedosanus: WCCIENOBAHUE M peanu3alus oOpallieHus BOJHOBOIO
dbponTa B PoropedpakKTUBHOM KPUCTAIJIE CHJIMKATa BUCMYyTa C LIEJIbI0 M3YyUYCHUS
BO3MO)XKHOCTH MPUMEHEHHUS B KAY€CTBE KOMIIEHCAIMOHHOTO MEXaHU3MA.

Memoo uccnedosanusi: TOCTAHOBKA KCIEPUMEHTA C JaIbHEHIIINM aHAIA30M
MOJTyYEHHBIX TaHHBIX.

llonyuennvie pezynbmamsl U UX HOBU3HA: TIOTYYEHBI MPOCTPAHCTBEHHBIE
npoduin oOpai€HHBIX BOJH, HCKaXeHHbIE MylIbTU(Opoil. MccnenoBana cioxHas
CTPYKTypa JA€(QEKTHBIX LEHTPOB (POTOpPEPPAKTUBHBIX KPUCTAIJIOB CHUJIMKATa
BHUCMYTA, KOTOpas yKa3bIBaET Ha HE00XOIMMOCTh JaTbHENIINX
HKCIIEPUMEHTAJBHBIX ~ UCCJIENOBaHWW  JUII  YTOYHEHUS M PaCIIMPEHUS
MaTeMaTHYECKUX MOZEJIEeH, a Takke Uisl 00Jiee MOJHOTO NOHUMaHUs (PU3MUYECKUX
MEXaHU3MOB, JIEKAUIUX B OCHOBE ATUX SIBICHHM.

Hcnonb3oBaHHasi cXeMa SKCIEPUMEHTAJbHOM YCTAaHOBKH, pPEaHU3YIOIIAs
oOpaiieHre BOJTHOBOrO ¢poHTa B (HOTOpepakTUBHOM KPHUCTAIE CHUIIMKaTa
BUCMYTa, PacCMOTpPEHa B KayeCTBE YCTAHOBKU JI MPOBENEHUS JTaOOPATOPHBIX
paboT MO TEME€ YEThIPEXBOJHOBOIO B3aUMOJICHCTBHS W OOpalleHUsT BOJIHOBOTO
dbponta B QoropedpakTUBHBIX KpuUcTaiax. A Takke chopMyaupoBaHa
WHCTPYKIUSI N0 MPOBEACHUI0 M MOCTAHOBKHU SKCIIEPUMEHTA, IS JAJIbHEUILEro
UCITIOJIb30BAHUS €€ B METOAMYECKUX YKa3aHUAX CTYICHTAMH.

Jlocmoseprnocme  mamepuanos u pe3yibmamos OUNiIOMHOU pabomuvl:
pE3yABTaThl AUIMIOMHOM paOOThI SBJSIOTCS JOCTOBEPHBIMU U OPUTUHATBHBIMH.

Obnacmb 803MONHCHO20 NPAKMUYECKO20 NPUMEHeHUs. CO3JaHhe MEXaHU3Ma
KOMITEHCAI[MU UCKAXKEHHM, a TAaK)Ke METOANYECKUX MaT€pPUasIoB JIsl IEMOHCTpaluu
s dekra oOparieHus: BOTHOBOTO (GpoOHTA.



PO®EPAT JIBIIIJIOMHAWM PABOTBI

JIpIryioMHae naciaenaBaHHe CKilajlaeliiia 3 yBoJ31H, 4 pa3zenay, 3aKIoudHHS,
crica BBIKaphICTaHBIX KPBIHII (16) 1 3aiimMae 42 crapoHak. Y ABIIJIOMHAN padorie
npazacraynena 10 MamoHkay.

KJIIOYABBISI CJOBBI: YATBHIPOXXBAJIEBAE V3AEMAJI3ESHHE,
AJIKIJAHHE XBAJIEBATA ®POHTY, JIbIHAMIYHBIA TAJIAT'PAMBI,
OOTAPDDPAKTBIVHBIS KPBICTAJIBI, KPHICTAJI CUIIKATY BICMVYTY.

Ab6'exm dacnedasanns: GoTap>PpaKkThIYHBI KPHIIITAIL CUIMKATY BICMYTY.

Ilpaomem Oacnedasanns: cicTdma, sKas pdIajidye ajKiaHHE XBajieBara
bpoHTY.

Mbma Oacneoasanns: nacieqaBaHHE 1 plami3allblsdl aaKiTaHHS XBajeBara
bponty ¥ doTap>PpaKkThIYHBIM KPBIIITAIl CUTUKATY BICMYTY 3 MAITail BHIBYUIHHS
MardbIMacili MPhIMSIHEHHS ¥ SKacIll KaMIleHCallbliHAara MexXaHi3my.

Memao oOacneoasanus: MacTaHOYKa SKCIEPBIMEHTY 3 JAJICUIIILIM aHaji3am
aTpbIMaHBIX JAa/13EHBIX.

Ampvivannvla  6blHIKI 1 IX HABI3HA! ATPbIMAaHbl IPAcTOpaBbIs Mpodiil
aJIKITaHBIX XBallb, CKaKOHBIS MYJBThIGopoil. [lacienaBana ckiagaHasi CTpPyKTypa
TP(MEKTHBIX IPHTPAY (POTOpEePpPaKTUBHBIX KPBIMITAIAY CUTKAThl BICMYyTa, sKas
nakasBae Ha HeaOXOMHACIh JAJICHIIBIX IKCTICPHIMEHTANBHBIX JacieAaBaHHsIY s
VAaKIaJHEHHs] 1 MAIIBIPIHHS MaTAMaTBIYHBIX MaJdJsy, a Takcama JJiss OOJbIil
NOYHara pa3yMeHHsl (P1314HbIX MeXaH13May, SKid JISKalb y ACHOBE IMITHIX 3'4Y.

BrikapeicTaHasi cxema SKCIiepbIMEHTaIbHAN YCTAaHOYKI, sIKas paajiizye 3BapoT
xBajeBara GpoHTy Y ¢doTopedpakTUBHOM KpPBIIITAl  CUIIKaThl  BICMYTa,
pasmie/kaHa ¥ sikacill YCTaHOVKI JJisl TpaBsai3€HHS JabapaTopHbIX padoT ma ToMe
YETHIPEXBOJHOBOTO  y3aeMaa3essHHA 1  3BapoThl  XBajieBara  (QpoHTy ¥
doTtopedpakTUBHBIX KpBIITAIAX. A Takcama cdapMyisiBaHas 1HCTPYKIbIS Ia
MpaBs3€HH] 1 MACTAHOYKI SKCHEPBIMEHTY, NJIsl Jajeiiiara BhIKAPBICTAHHS sie ¥
METaJIbIYHbIX YKa3aHHSIX CTYJPHTaMI.

Jlaxnaonacys mamapwvisinay [ BblHIKAY ObINIOMHAU pabomvl: BBIHIKI
JBITUIOMHAM pa®oThI 3'AYISI0IIA JaKJIaIHBIMI 1 apbITTiHAIBHBIMI.

Bobnacyv mazuvimaca npaxkmeiunaza npelMsAHEeHHs: CTBApIHHE MEXaHI3My
KaMITEHCAI[bll CKAKIHHSY, a TAaKCaMa METaIbIYHbIX MaTAPhIsUIay s A9MaHCTpaIbli
adeKTy aaKigaHHs XBayieBara GpoHTy.



ABSTRACT OF THE THESIS

The thesis consists of an introduction, 4 chapters, a conclusion, a list of
references (16), and covers 42 pages. The thesis includes 10 figures.
KEYWORDS: FOUR-WAVE INTERACTION, WAVEFRONT REVERSAL,
DYNAMIC HOLOGRAMS, PHOTOREFRACTIVE CRYSTALS, BISMUTH
SILICATE CRYSTAL.

Object of study: photorefractive bismuth silicate crystal.

Subject of study: a system that implements wavefront reversal.

Purpose of the study. investigation and implementation of wavefront reversal
in a photorefractive bismuth silicate crystal with the aim of exploring its potential
application as a compensation mechanism.

Method of study: experimental setup followed by analysis of the obtained data.

Results obtained and their novelty: spatial profiles of reversed waves distorted
by multiphoton interactions have been obtained. The complex structure of the defect
centers of photorefractive bismuth silicate crystals has been studied, which indicates
the need for further experimental studies to refine and expand mathematical models,
as well as for a more complete understanding of the physical mechanisms underlying
these phenomena.

The used scheme of the experimental setup, which implements the reversal of
the wavefront in a photorefractive bismuth silicate crystal, is considered as an
installation for laboratory work on the topic of four-wave interaction and the reversal
of the wavefront in photorefractive crystals. And also formulated instructions for
conducting and staging the experiment, for further use in the methodological
guidelines by students.

Reliability of materials and results of the thesis: the results of the thesis are
reliable and original.

Field of possible practical application. creation of a distortion compensation
mechanism, as well as methodological materials for demonstrating the effect of
wavefront reversal.



