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«ITOJIBIE PEBOJIBBEPHBIE BOJIOKOHHBIE CBETOBO/IbI
C PA3JIEJIbHBIMU KAITUJUISIPAMU B OTPAXKAIOILEN OBOJIOYKE
1 UX OIITUYECKUE CBOMICTBA »,
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01.04.21 — «Jlazepnas ¢puzuxar»

AKTYaJIbHOCTh TeMbl IHCCEPTANHOHHON PadoThI

Huccepranmonnas patora Konsauna A. H. mocBsiieHa HCCIEIOBaHHUIO METOIOB
CHMDKEHHSI ONITHYECKUX TIOTEPh B CBETOBOJIAX C MOJIOH CEpALEBHHON, IKCIEPUMEHTATIBHOMY
U3MEPEHHUIO ONTHYECKHUX XapaKTePUCTUK CO3/IaHHBIX CBETOBOJIOB, a HMEHHO IOTEpb,
M3rHOHBIX MOTEPh M IUCIEPCHH, a TAK)Ke MCCIEJOBAHUIO OCOOEHHOCTEH pacipoCTpaHEHUS
ONTHYECKOTO pa3psjia B JaHHBIX CBETOBOAX.

Ha ceroansmnuii 1eHb CTAHOBHUTCS OYEBUIHOHW NMEPCHEKTHBHOCTH WCIIOJIb30BAHUS
CBETOBOJOB C IIOJIOH CEpALEBHHONW /Ul psa NPUMEHEHWH, YTO MOATBEPXKIACTCS Kak
pacTymuM YHMCJIOM HAay4HbIX NyOJIMKAlMi, TaK U TMOSBIEHHEM KOMMEpYeCcKUX o0Opa3ioB
TaKMX CBETOBOJOB. OJHMM M3 OCHOBHBIX HAIlPaBIICHWW B Pa3BUTHH BOJOKOHHOM ONTHKH
SBIISICTCS TIOBBIIIEHHE MHTEHCHBHOCTH I€PEJAaBa€MOr0 W3JIyY€HHUs, HO Ui CBETOBOJOB,
U3TOTOBJICHHBIX 110 CTaHAApPTHOMY METOAY — CTEK/IsIHHAs CepAleBHMHa H 0005104Ka,
YBEIIMYCHHE HHTEHCHBHOCTH II€PEJaBa€MOr0 H3JIyY€HHUsS NPHUBOJUT K BO3HHUKHOBEHHIO
HEKEJIaTeIbHBIX HEJIMHEHHBIX YQQEKTOB, a TaKKe pa3pylICHUIO CTEKJISSHHOW CepALleBUHBI
cseTtoBoja. llosBieHHEe MHKpPOCTPYKTYPHPOBAHHBIX CBETOBOJOB C TIOJIOM CEpALIECBHHOM,
H3rOTOBJIEHHBIX M3 KBAapLEBOIO CTEKJIA, HE TOJBKO OTKPHIBAET HOBBIE BO3MOXKHOCTH JIUJIS
Pa3BUTHS BOJIOKOHHOM OINTHKHM, HO M IIO3BOJISIET NPUMEHUTHh BEChb HAKOIUICHHBINH OIBIT
TEXHOJIOTHM IIPOM3BOJICTBA IIOJIHOCTBIO CTEK/ISIHHBIX CBETOBOJOB. B HacTosiee Bpems
Pa3IMYHBIMHM TPYNIAMU YYEHBIX YXe OBbUIM MpeIOKEeHbl MHKPOCTPYKTYPHPOBAHHBIE
CBETOBO/IbI C MOJIOM cepAueBHHOM. [lonepeunoe ceueHne Takux CBETOBOJOB MPEACTABIISET
co0oii IByMEepHBIH (DOTOHHBIH KPHUCTAUI, OKPYKAIOIIWM IOy CEP/LEBHHY, OJHAKO
JAQHHBIC THIIBI CBETOBOJIOB JIEMOHCTPUPYIOT OTHOCUTEIHHO BBICOKHE ONTHYECKHE MOTEPH, a
TEXHONOTHS MX HM3TOTOBJIEHHS AOCTATOYHO CIOJKHAS, UTO YBEJIMUMUBAET UX CTOUMOCTH U
CHI)KaeT BO3MOJKHOCTb BOCIIPOM3BEJIEHUS TOYHOM CTPYKTYpHl OT OJHOro oOpa3ma K
apyromy. PabGora Komsauna A.H. nocesimeHa aHTHPE30HAHCHBIM (PEBOJIBBEPHBIM)
CBETOBOJ@aM, Y KOTOPBHIX B IIONIEPEYHOM CEYEHHUH MOIYI0 CEepALIEBHHY OKpykaeT Oolee




1IpocTas 10 CPABHEHHUIO ¢ (OTOHHO-KPUCTAITHUECKUME CBETOBOJAAMH 000JI09Ka, JIEMEHTHI
KOTOPOH NIPEUMYIIECTBEHHO COCTOSAT U3 OT/I€TIbHBIX CTEKISTHHBIX KaUJUISIPOB.

[lenpro paboTel couckarenst sBisercs MoAM(HKAIMSA CTPYKTYphl  IOJIOTO
PEBOJIBBEPHOI'O CBETOBOJIA JUIsl CHUJKEHHS ONTHYECKHX MOTEph B OykHeM U cpeanem MK-
JMana3oHax; IOJydeHHE CBETOBOJA C MOJU(PHUIIMPOBAHHON CTPYKTYPOH M HCCIIEIOBAHUE
€ro ONTHYECKHX XapaKTEePUCTHK; HAOIMIOJEHHWE M HCCIEJOBaHUE Mpoliecca pa3pylIeHHs
II0JIBIX CBETOBOJIOB I10/] AEHCTBUEM PACIIPOCTPAHSIONIETOCS 110 HAM JIA3€PHOTO HU3ITy4EeHHS C
BBICOKOH MHTEHCHBHOCTBIO.

Cozlepmanue AHCCEPTANHOHHOI0 HCCJICIOBAHHUSA

JluccepranmonHast paboTa COCTOMT W3 BBEJCHHS, YETHIPEX IJIaB, 3aKIIOUCHHS U
CnHcKa JuTepatypsl. Bo BBeieHMH 000CHOBaHA aKTyalbHOCTh paboOThl U CHOPMYITHPOBAHBI
LEIH HCCIIEIOBAaHUS M COOTBETCTBYIOIME WM 3aJayd, ONKCAHA Hay4Has HOBU3HA H
NPaKTHYECKas 3HaYUMOCTh, a TaKXkKe COpPMYJIMPOBAHBI OCHOBHBIE MOJIOKEHHS, BBIHOCHMBIE
Ha 3amMTy. JOMONHUTENbHO mpeAcTaBieHa WHGOpMAIMs O JIMYHOM BKIAJE aBTOpa,
00OCHOBAaHHOCTH M JIOCTOBEPHOCTH pe3yJIbTaTOB, ampoOalud pe3yabTaToB pabOTHl H
nepeyeHb IMyOJMKaluil aBTopa MO TeMe AUCCEPTAIMOHHOTO WCCIIeIOBAHUs, KOTOPBIM
BKJIFOYAET 5 cTareil B )KypHaitax u3 nepeuns BAK.

IlepBas rjaBa NocBsleHA aHAU3Y JIMTEPATYpPhl MO TeMe HCCleJoBaHus. B aToii
rJIaB€ pacCMOTPEHbI OCHOBHBIE THUIIBI BOJIOKOHHBIX CBETOBOIOB C IOJIOM CEpALIEBUHOW H
pa3IMYHBIMM THIIAMU OTpaxaromei obosnouku. PaccMoTpeHbl (u3MYecKHe MPUHIHITHI
(GopMHpOBaHUS BOJIHOBOJHOTO MEXaHW3MA W METOJIbI YHCIIEHHOTO MO/ICTAPOBAHMS CBOMCTB
PEBOJILBEPHBIX CBETOBOJIOB.

Bo BTOpOﬁ rjiaBe [JUCCEpTAllMH MNPEACTABJICHBI PE3yJbTaTbl YHCIICHHOI'O
MOJZICJIMPOBAHHUSL OCHOBHBIX OITHYECKHX XapaKTEPUCTHUK PEBOJIBBEPHOI'O CBETOBOJA.
HpeIUIO)KCHO IONEPEYHOE CCUCHUE PEBOJIBBEPHOI'O CBETOBO/A, JIsI KOTOPOTIO AOCTHUIACTCS
CHUXCHHUE ONTHYCCKHX IIOTEph 3a CYET CO3JaHus 0Tpa31<a101ue171 000JI0YKH ¢
HECONIPUKACAIOIUMHUCA KalTHJJIsIpAMH.

Tperbss riaBa MOCBSIIEHA M3MEPEHHIO ONTHYECKHX CBOMCTB PEBOJBBEPHOIO
CBETOBO/IA ¢ HECONPHKACAIOIUMUCS KAMWUIIPaMHU B OTpaXkarolei 000J109Ke, B YaCTHOCTH
U3MEPEH IMCIIEPCHOHHBIA MapaMeTp B CHEKTpaIbHOM Auana3zone ot 660 HM g0 760 HM.
[Tomydennbie pe3ynbTaThl TOKa3ajld, 4YTO BEJIMYMHA JUCIEPCHOHHOIO Iapamerpa
PEBOJIBBEPHOIO CBETOBOJA COCTABISET mnopsiaka 1 — 5 mc/(HM KM), 49TO 3HAYMTEILHO
MCHBIIIE, Y€M JUIS TIIOJIbIX CBETOBOJAOB € (DOTOHHO-KPHCTALTMYECKOH OTpaXKaromen
o6onoukoi. IlpoBeneHbl WccienOBaHUS H3rHOHBIX MOTEPh M PE30OHAHCHOM CBS3H MOJI
CEpALECBHHBI € MOJaMH OOOJOYKH. YCTAaHOBJIEHO, YTO CYIIECTBYIOT OIpEeIC/ICHHbIE
3HAYCHMs pajuyca HM3ruda CBETOBOJA, HA KOTOPBIX BO3HHMKAET PE30HAHCHAs CBS3b MOJ
CepPALEBHHBI C MOJAMHU OOOJIOYKH, YTO HPUBOJUT K PE3KOMY YBEIHYEHHIO ONTHYECKHX
II0TEPh B CBETOBOJIE.

B 4erBepToii riaBe Npe/iCTaBIEHBI Pe3yJIbTAThl UCCIICAOBAHUS PACIPOCTPAHEHHS
ONTHYECKOTO paspsla IO MOJBIM PEBOJIbBEPHBIM CBETOBOJAM H IMPOBEICHO H3MEPEHHE
CKOPOCTH pacimpOCTPaHEHHs W TEeMIEpaTypbl ONTHYECKOro paspsiaa. [lokazaHo, dTo
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TeMIIEpaTypa TIIJIa3Mbl OINTHYECKOIO paspsjaa, paclopoCTPaHAIOIIErocss 1Mo II0JIOMY
PEBOJILBEPHOMY CBETOBOAY, 3HAYUTEJIBHO BBIIIEC, YEM 4 ONTHYECKOTrO paspsjaa B
CBETOBOJIC Ha OCHOBE KBApIEBOI'O CTEKJIA C TBCpL[Oﬁ CCpJIIIeBPIHOﬁ.

B 3akioueHnn C(i)OpMyJII/IpOBaHBI BBIBOJIbI H TIC€PEUYHCIICHBI HauOoJjiee BaXKHbBIE
PE3YJIbTaThl, IOJTYYCHHBIC aBTOPOM III/ICCCpTaIIHOHHOﬁ pa60T51.

Conepixkanue UCCEpPTAMOHHON PabOThI COOTBETCTBYET YKA3aHHOM CIIEIHATBHOCTH,
a aBTopedepaT MOJHOCTHIO U JIOTHYHO OTpaXkaeT €€ OCHOBHOE cojep)kaHue. Pe3yabrars
JMCCEpTalliH OIyOJIMKOBaHbI B IISITH pedepupyemMbIx kypHaiax u3 cnucka BAK. OcHoBHBIE
pe3ysbTaThl ObLIM anpoOUpPOBaHbl HA BCEPOCCHICKUX U MEXKIYHAPOIHBIX KOH(PEPEHITHSIX.

OcHoBHBIE pe3yJbTaThbl H HX HOBH3HA

1. BnepBble mnpeanokeHa M HCCIEOBAHA YUCIEHHO M SKCIEPUMEHTAIBHO HOBAs
CTPYKTypa IIOJOTO  PEBOJIbBEPHOTO  CBETOBOAA C  HECONPHKACAIOIIMMHUCS
KalHJUIIpaMHi.

2. Bmepsbie B JaHHBIX CBETOBOJAX 3KCHEPHMEHTAIBLHO HCCIICOBAHBI IUCIIEPCHOHHBIE
XapaKTEPHCTHKH.

3. BmepBeie B MOJNBIX CBETOBOJAX PE30HAHCHAS CBSA3b MOJ CEPIIEBHHBI C MOJaMH
000JI04KH IPOIEMOHCTPHPOBAHA IKCIIEPHMEHTATIBHO.

4. BrnepBple B MOJBIX CBETOBOAAX HCCIIEAOBAHO PACIpPOCTPAHEHHE OITHYECKOTO
paspsiza.

CreneHb 000CHOBAHHOCTH HAY4YHBIX MOJIOKEHUH H AOCTOBEPHOCTDH MOJIYYE€HHBIX

pe3yJIbTaToB

JIOCTOBEPHOCTh  MOJIyYEHHBIX pe3yJIbTaTOB MOATBEPXKAECHA HCIOJIb30BAaHHEM
KOMILJIEKCA COBPEMEHHBIX JKCIEPUMEHTATLHBIX METOJOB HCCIEIOBAaHUH, CpaBHEHHEM
SKCIIEPUMEHTAIbHO  MOJTYYEHHBIX  pe3ylbTaTOB €  pe3yjbTaTaMH  YHCJIEHHOTO
MOJIEIMPOBaHH M JIMTEPATYPHBIMH [JaHHBIMH, a TaKXKe pe3yJIbTaTaMH MOCIeIYIOMUX
UCCIIEIOBAaHUM JAPYTHUX HAYYHBIX TPYIIIL.

IlenHOCTD VI HAYKH H NPAKTHKH Pe3yJIbTATOB PadoThl

ITomyuenHble comckaresneM pe3yJbTaThl MO3BOJIAIOT paccCMaTPHBATh PEBOJIbBEPHBIE
CBETOBO/IbI M3 KBApLEBOIO CTEKJIAa KakK MEPCIEKTUBHYIO Cpeay IS Mepeaadyd W3IydeHHs B
cpenneM MK-auanasone, HecMOTps Ha TO, YTO caMO KBapleBOE CTEKJIO 00JiagaeT B 3TOM
nuanasone 6omnpmmmu (6osnee 10ab/m) onTuueckumu motepsimu. ClieayeT OTMETHTH, 9TO
oOHapy)KeHHOe H HCCJIEJOBAaHHOE SIBJIEHHE ONTHYECKOr0 paspsja B II0JIOM CBETOBOJE
MOJKHO MCITOJIb30BaTh JUIsl 3allMThl BOJOKOHHBIX JTMHHI HAa OCHOBE IOJIBIX CBETOBOJOB U
CO3/IaHHsl CBOETO poJia «IpeJoXpaHuTeneit». J[as 3Toro 10cTaTouyHO, 9TOOBI BOJOKOHHAS
JHHHUS COJIEpKaia KOPOTKHMM y4YacTOK ONTHYECKOTO BOJIOKHA CO CHSATHIM ITOJTMMEPHBIM
IOKPBITHEM U JIOCTATOYHO TOHKOM OMOPHOU TPyOOid.




3ameuanus no unccepTauuonnoﬁ paﬁore B IEJIOM

B kauecTBe 3aMeuaHuit HEOOXOAUMO OTMETHTH CJIEYIONIEE:

1. B pasznene 1.9.1 oTcyTcTBYIOT Kakue-Tu00 aHAIMTHYECKHE (DOPMYJIBI, XOTS pasziel
Ha3biBaeTCs “DU3NYECKUE NMPHUHIUITBI BOJIHOBOJAHOTO MeXaHW3Ma. AHAIMTHYECKOE
pelIeHHe Ui YIPOIEHHBIX MOJIeei”.

2. Tlo Bce#t nuccepralMy €CTh HECOTNIACOBAHHOCTH BBIOOpAa 0a30BHIX [UIMH BOJIH Ha
KOTOPBIX TMPOBOJUTCS M3MEPEHHE IOTEpb, JUCIEPCHH M JPYTHX XapaKTePUCTHK
PEBOJIBBEPHBIX CBETOBOJOB, YTO HEMHOIO 3aTPyJHSET BOCIPHATHE MaTepHaia
qHUTaTEIEM.

3. Bo BTOpOIi I1aBe MccIen0BaHKUE BIUSHHS BEJINYUHBI 3a30pa MEX/y KallULISPaMH B
OTpaXkaroliel 000J0YKE pPEBOJIBLBEPHOIO CBETOBOJA HA ONTHYECKHE IOTEPH
MPOBE/ICHO HE MOJIHOCTBIO. YKa3aHO, YTO BEJIMYUHBI 3a30pa B 1,3 MKM JI0CTATOYHO,
4TOOBI MCKIIOYMTDH SIBJICHHE NMEPETEeKaHHs H3JIydeHHs MEXIy KalWUIApaMH, HO B
SKCIIEPUMEHTAIILHOM 00pasle CBETOBOJA JAHHBIM 3a30p cocTaBwil yxe 10 MKM.
HernonsTHO, €CTh /1M OrpaHHYeHHE CBEPXY Ha BEIMYMHY JaHHOTO 3a30pa.

4. Ha pucynke 29 B SKCIEpHUMEHTAIbHO H3MEPEHHBIX IaHHBIA OTCYTCTBYET OKHO
NPOIYCKaHUSI CBETOBOJA C LIEHTPOM HA JUIMHE BOJIHBI 7 MKM, OIHAKO pacyeTsl
II0Ka3bIBAIOT HAJIMYKE JAHHOTO OKHA.

5. B mccepraumum He  paccMarpuBaeTCs  BONPOC, HACKOJIBKO  ONTHMAIbHA
NpPeNIOKEeHHass KOHCTPYKIMS PEBOJIbBEPHOIO CBETOBOJAA C TOYKH 3PEHHS
MUHUMU3ALNHA [TOTEPb.

6. B paGote ObLIO MOKa3aHO BIHMsSHHE W3rMOa HA ONTHYECKHE IOTEPH CBETOBOAA H
YCTaHOBJICHA PE30HAHCHAs CBSI3b MOJ CEPJALEBUHBI U MOJ O0OJOYKH, HO HHKAKHX
PACCYKJICHUH OTHOCHUTEIBHO TOTO, €CTh JIM BO3MOXKHOCTh YCTPAHHTh HMJIM CHHU3HUTH
BIIMsIHUE U3ruda, ceaHo He ObLIO.

YKa3aHHbIE 3aMEYaHHMs HE CHWKAIOT OOLIeH HEHHOCTH MCCEPTAlMOHHOH paboThl M He
BIIUSIFOT HA IJIaBHBIE TEOPETUYECKUE U NIPAKTHUECKHE PE3YJIbTaThl JHCCEPTAIHMH.

3akiaounTeILHAN OIICHKAa

Jucceprannonnas padora Konsimnaa Aurona Hukosaesnua sBIsieTcsl 3aKOHUYEHHBIM
HCCJICZIOBAaHUEM, BBINIOJIHEHHBIM aBTOPOM CAaMOCTOSITEIbHO HAa BBICOKOM HAy4YHOM H
TEXHHYECKOM ypoBHe. IIpencrapnennas paGoTa BHOCHT 3HAYMTENIbHBIA BKJIAJ B Pa3BUTHE
BOJIOKOHHOEe onTHKH. ITo kax0# rimaBe u pabGoTe B 1eJIOM C/€IaHbl YETKHE BHIBOJALL Bce
pe3yJIbTaThl paboThl OBUIH MOTYyYEHBI COMCKATENEM JTHYHO MM TIPH €0 HENOCPEICTBEHHOM
Y4acTHH M HMEIOT BBICOKHH HAyYHBIH ypOBEHb, SBISIOTCS JIOCTOBEPHBIMH, @ BBIBOIBI U
3aKJIOYCHHUsE O00OCHOBaHHBIMH. Pe3ynpTaThl AMCCEPTALMOHHOW pPAbOTHl CBOEBPEMEHHO
omybimkoBanbl B 20 MeYaTHBIX TPyJaX, 5 U3 KOTOPHIX — B M3/IaHHAX, PEKOMEHIOBAHHbIX
BAK P®. Asropedepar nmpaBHIbHO M MOJHO OTpaXaeT COAEPIKAHHE JMCCEPTAIHOHHOTO
HCCIIEIOBAHUSI.

Huccepranus ynosnerBopser BceM TpeGoBaHusM  «[lojokeHHS O TOpsIKe
NPHCYKACHUS YYCHBIX CTENICHEN », YTBEPXKIAECHHOI0 octaHoBieHHeM [Ipasutensctsa PO ot
24 centsa0psa 2013 roma Ne842, mpexbsBisieMbIM K IMCCEpPTAlUSM HAa COMCKAHHE YYEHOM




CTCTICHH KaHAMJaTa TEeXHHYECKMX Hayk mno cneunuanbHoctd 01.04.21 — «Jlazepnas
¢usnka», a ee aBrop KomsimiH AHTOH HuKOIaeBHY 3aCiyKHBAaeT NMPHUCYXKIEHUS y4EHOM
CTENEeHH KaHauaaTa GU3NKO-MaTEMaTHYECKHX HAyK 0 9TOU CIEIHATbHOCTH.

OduimanbHbIA ONMOHEHT
HaYalbHUK  Y4eOHO-MCCIIEOBATEIbCKONH  Ta0OpaTOpuH  COBPEMEHHBIX  MPOOJjeM
ontorexHuku HOILL «@otonuka u UK-rexauka»
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