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PE®EPAT

Junnomuas padota 37 c., 20 puc., 1 Tadmn., 15 ucTOYHUKOB.

KnroueBbie cnoBa: NUANEKTPUYECKUE ONTUYECKHAE TUIEHKH, MHOTOCJIONHBIE
CTPYKTYpPbI, HMOHHO-TTyYEBOE HANIbUIEHUE, JIA3EPHBIC 3€PKAJIA, JTA3€PHASI TPOYHOCTD.

Lens pabotel: M3yuuTh MeETOABI CO3/aHUS ONTUYECKUX MHOTOCIOMHBIX
MNOKPBITUA U OCOOCHHOCTH H3TOTOBJICHUS ONTHUYECKUX DJIEMEHTOB [JISl J1a3€pHOTO
o0opynoBanus. [I[poexkTrpoBaHuE MOKPHITHS U CO3/IaHKE JIa3ePHBIX 3epkai Ha 532, 635
u 1064 HM c 3aJaHHBIMH XapaKTEPUCTUKAMU Ha OCHOBAHUM MOJYYEHHOIO AU3aiiHa Ha
BaKkyyMHOM ob6opynoBanuu LIDIZ MeTonoM HOHHO-Ty4€BOTO HAIBIJICHHUS.

Mertoapl HCCIEIOBAHUS: aHAIN3 CHEKTPAIBbHBIX XapaKTEPUCTUK, U3MEPEHUE
JIa3epHOU MPOYHOCTH U MOpOTa MOBPEXACHUS METOJ0M «1 Ha 1».

OOBEKT UCCleI0BaHUs: JIA3EPHBIE 3epKaJa.

[IpoBenén ananu3 MHOTOJY4eBON MHTEPPEPEHIIMU HA OCHOBE MHOTOCIOMHBIX
UHTEP()EPEHIIMOHHBIX CTPYKTYP. Paccmotpenst METOIbI W3TOTOBJICHUS
MHOTOCJIOMHBIX TOHKOIUIEHOYHBIX MOKPBITUA M MOAXOISAIINE TUMBI MATEPHUATIOB JIJIS
W3TOTOBJICHUS ONITUYECKUX IJIEMEHTOB ISl JIa3€pHOTO 000PYA0BaHUS.

OnucaH MeToJ HOHHO-JIY4€BOTO HAIBIJICHUS U UCIIOJIb3YIOMIAS 3TOT METOJ IS
CO3/1aHUsI MHOTOCJIOWHBIX MOKPBITUM YCTAHOBKA BAKyyMHOT0 HambuieHus: LIDIZ.

[IpoBeneHoO MOAEnMpOBAHUE U IPEABAapUTENIbHAS OLICHKA JIA3€PHBIX 3€pKall C
3aJIaHHBIMU XapaKTepUCTUKAMU IIPU TOMOIIHU MporpaMMHoro obecniedenust OptiLayer.
HccnenoBana crieKTpalibHasi XapaKTEPUCTUKA MOJYYEHHBIX ONTUYECKUX 3JIEMEHTOB U
M3MEPEH MOPOT pa3pyLICHUS.



POD®EPAT

KitouaBbisi  CIIOBBI:  JBIDJICKTPHIYHBIS  AlTBIYHBIA  TUIEHKI, IIIMATCIOWHBISA
CTPYKTYpHI, 1€HHA-IpaMsHEBAae HANBUICHHE, JIA3€PHBIA JIFOCTIPKI, JIa3epHas
TPBIBAJIACIIb.

MbTa mpailbl: BBIBYYBIIb METaJbl CTBAPAHHS AMNTBIUYHBIX IIIMATCIONHBIX
MaKkpeIIIY 1 acabmiBaciii BbIpaOy anTBIYHBIX —JJIEMEHTAy IS Jia3epHara
abcranaBanHs. [IpaekTaBaHHe MAKPBIII 1 CTBAPIHHE JIA3€PHBIX JIOCTIpKay Ha 532,
635 1 1064 1M 3 3a/1a/13¢HBIMI XapaKTapbICTHIKaM1 Ha TaJCTaBe aTpbIMaHara Jbl3aiiHy
Ha BakyyMHBIM aOctansBadHi LIDIZ meranam i€HHA-TTpaMsHEBara HarbUICHHS.

Meranpl nacienaBaHHs: aHaNI3 CHEKTPAIbHBIX XapaKTAPBICTBIK, BHIMAPIHHE
Ja3epHail TpbIBajacii i mapora pa30ypasHHs MetanaM «1 Ha 1».

AO'eKT gacienaBaHHs: JIa3€PHBIS JTHOCTIPKI.

[IpaBea3eHbl  aHami3  MIMaTnpaMsHEBal  IHTIPQEPIHIBII HA  ACHOBE
IIMATCIONHBIX 1HTAPPEPIHIBINHBIX CTPYKTyp. Pasriemkansl MeTagsl BbIpaldy
IIMATCIONHBIX TOHKAIUIEHKABBIX MAKPBILIIAY 1 OPbIIATHBIS ThIBI MaTAPbIsIAY IS
BbIpa0y anThIYHBIX DJIEMEHTAY JJId Jla3epHara a0CcTajsiBaHHS.

ArmicaHbl MeTa] 1€HHA-NpaMsHEBAra HANbUICHHS 1 SKas BBIKAPBICTOYBAE I'IThI
MeTaJ Il CTBAPIHHS MIMATCIOWHBIX MaKPBIIIY YCTaHOYKa BaKyyMHara HarbUICHHS
LIDIZ.

[IpaBen3ena MajpisiBaHHE 1 MAaMSApIHSS alPHKA JIa3€pHBIX JIIOCTIpKAY 3
3a/IaJ[3€HBIMI  XapaKTapbICThIKaMI Tpbl JamamMo3e INparpamMHara 3a0ecTsiYdHHS
OptiLayer. JlacmenaBaHa crieKTpajdbHas XapaKTapbICThIKA aTPHIMAHBIX ANTHIYHBIX
AJIEMEHTAY 1 BBIMEpaHbl apor pa3oypIHHS.



ABSTRACT

Keywords: dielectric optical films, multilayer structures, ion-beam sputtering,
laser mirrors, laser-induced damage threshold.

The purpose of the work is to study the methods of creating optical multilayer
coatings and the features of producing optical elements for laser equipment. Coating
design and creation of laser mirrors at 532, 635 and 1064 nm with specified
characteristics based on the obtained design on the vacuum equipment LIDIZ by ion-
beam sputtering.

Research methods: analysis of spectral characteristics, measurement of laser-
induced damage threshold (LIDT) using the "1-on-1" method.

Object of research: laser mirrors.

The analysis of multipath interference based on multilayer interference structures
is carried out. The methods of producing multilayer thin-film coatings and suitable
types of materials for the producing of optical elements for laser equipment are
considered.

The method of ion-beam sputtering and the vacuum equipment LIDIZ, which
using this method to create multilayer coatings, are described.

Modeling and preliminary evaluation of laser mirrors with specified
characteristics using OptiLayer software has been carried out. The spectral
characteristics of the obtained optical elements are investigated and the LIDT is
measured.



