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Pegepar

Jumnmomuast pabot Ha 61 cTtpanuily, 25 pucyHka, 4 Tabnuiibl, 32 HCTOYHUKA.

KiroueBrie CJIOBa: VIIBTPAKOPOTKUM NUMITVIJIBC,
ABTOKOPPEJIATOP, ABTOKOPPEJIAIMOHHAA ®YHKIMA, METOAMKA
KAJIMBPOBKH, JIASEPHOE W3JIYYEHUE, ®OPMA UMIIVYJIbCA,
JUIMTEJIBHOCTD UMITVIIbCA, ®A3A.

OOBEKT HCcCNeOBaHUsA: CPEICTBA HU3MEPEHHUS YIbTPAKOPOTKUX JIA3ePHBIX
UMITYJIbCOB.

Llens nuccnegoBanus: pa3padOTKa METOAUKU KAITUOPOBKHU CPEACTB U3MEPEHUIA
YIBTPAKOPOTKHUX JIA3€PHBIX UMITYJIbCOB.

Meroabl ucciaeaoBaHMs: METOJ KOJUIMHEAPHOW MHTEP(EPOMETPUN BTOPOTO
NOpsJIKa, METOJ KOJUIMHEAPHOW aBTOKOPPEISALMH [0 WHTEHCUBHOCTH, METOJ
HEKOJUIMHEAPHON aBTOKOPPEJSIUU, METOJ KOCBEHHBIX H3MEPEHUM, ONTHYECKOE
CTpOOMPOBAHKE C PA3pPELIEHUEM IO YACTOTE.

O06acTb BO3MOKHOTO MPAKTUYECKOTO MTPUMEHEHUS: METPOJIOTHS, JIa3epHas
MUKpPOOOpaboTKa, O(PTaTIbMOJIOTHs, UCCIENOBAHUE CBEPXOBICTPBHIX MPOLIECCOB U
KBaHTOBBIX CUCTEM.

B npouecce paboThl ncciaeaoBaHa yCTaHOBKA JUIsl U3MEPEHUS JITUTEIbHOCTH
yIBTPAKOPOTKUX JIA3€PHBIX MMITYJIbCOB. PaccMOTpeHBI CYyIIECTBYIOIIUE METOMAbI
KAJIMOPOBKM KaHaJa JJIMTEILHOCTH aBTOKOpPpENsTOpa — Mpudopa Juisi U3MEpEeHUui
YKHM. OCHOBHBIM pE3ylbTaTOM SBISIETCA pa3palOTKa METOJUKH KaluOpOBKHU
cpeactB  u3Mepenudt YKW. [IlpoBeaeHbl wHcCCIeqOBaHUST METPOJOTHUYECKUX
XapaKTEPUCTUK YCTAHOBKH.

Metoauka obecrieurBaeT €IMHCTBO U3MepeHuit nuurensHoctu YKU 3a cuer
WCITIOJIb30BAHUS annaparypbl, MPOCIECKUBAEMON 10 HAIIMOHAJIBHBIX 3TAJIOHOB. JTO
MO3BOJISIET OCYIIECTBIIATh HE3aBUCUMBIM KOHTPOJb KAaYECTBA JIA3€PHBIX CHUCTEM,
CHUKAET 3aTpaThl HA UX MPOU3BOJICTBO U CEPTUPHUKALINIO, a TAKKE CO3AAET OCHOBY
JUIsL  CTaHAApTU3allMM U3MEPEHUH B COOTBETCTBUM C MEXIYHAPOAHBIMU
TpeOOBAHUSIMU.



Pa¢gepar

JlpimioMHast mpana Ha 61 crapoHky, 25 manmtonkay, 4 Ta0uminbl, 32 KphIHILIbL.

Kmouassis cnoBsl: YIIBTPAKAPOTKI IMITYJIEC, AVTAKAPDJISITAP,
AVTAKAPDJUILIBIMHAS ~ ®YHKLBIA, METOJBIKA  KAJIIBPOVKI,
JIASEPHAE BBIIIPAMEHBBAHHE, ®OPMA IMIIVJIBECY, ITPAIATJIACLD
IMITVIJIBCY, ®A3A.

AOG'exT pfaciemaBaHHS: CPOJKI BBIMSPIHHS VIBTPAKAPOTKIX JIa3epHBIX
IMITyJIbCay.

Mbsra jgaciedaBaHHs:  pacnparioyka METOJBIKI  KallOpoyki — cpoakay
BBIMSIPAHHSY YIBTPAKAPOTKIX JIA3€PHBIX IMITYJIbCAY.

Meranbl nacnenaBa”Hsi: Metaa KaliHesipHall 1HTIpdepameTpslil Apyrora
napajkKy, MeTajJ KaJllHeapHail ayTakap3Jslbll Ma I1HTIHCIYHAcCIl, MeTaj
HEKaJlIHEapHail ayTakapaysiibll, METaJ YCKOCHBIX BBIMSPIHHAY, AaNThlYHAE
cTpabaBaHHE 3 1a3BOJIAM I1a YacTale.

Bo6nacip MardsiMara mpakThlYHAra NpPBIMSHEHHS: METPAJIOTisl, Jia3epHast
MIKpaanpanoyka, aQTanbMalorisi, JAaciefaBaHHE 3BBIIIXYTKIX Mpanpcay 1
KBaHTaBbIX CICTAM.

VY mpampce mpaiiel gacieaBaHa YCTaHOYKa JUIsl BBIMSIPAHHS Tpalsriacil
yIBTPAKApOTKIX JIa3€pHBIX IMIysbcay. PasriemkaHbl ICHYIOUBIS  MeETalbl
KaJTiIOpOYKi KaHasa mparlsariaciii aytakapaisitapa - npbioopa juist BeiMsipsHHY Y KI.
ACHOYHBIM BBIHIKAM 3'sSyJifella pacrpanoyka METOJbIKI KamiOpoyKi cpoakay
BeIMsIpaHHAY YKI. IlpaBen3eHsl nacieqaBaHHI METpaJaridHbIX XapaKTapbICTHIK
YCTaHOYKI.

Meroabika 3a0sicnieuBae aA31HCTBa BeIMpIHHAY mpatsariacul YKI 3a komr
BBIKAPBICTAHHS anaparypsbl, siKasi Mpaco4Bacia Aa HAlbIIHABHBIX 3TajoHay. ['3Ta
Jla€ MardbIMaclpb aXbILLSAYISALIb HE3aJIEKHBI KaHTPOJIb SKACIll JIA3E€pPHBIX CICTAM,
3HI)Kae 3aTpaThl Ha 1X BBITBOPYACIIb 1 CEPTHI(IKALBIIO, a TAKCAMa CTBapae aCHOBY
JUISL  CTaHJApThI3allbli  BBIMSPIHHSAY Y  aJmaBegHacli 3  MDKHApOIHBIMI
naTpabaBaHHSIMI.



Abstract

The thesis contains 61 pages, 25 figures, 4 tables, 32 sources.

Keywords: ULTRASHORT PULSE, AUTOCORRELATOR,
AUTOCORRELATION FUNCTION, CALIBRATION METHOD, LASER
RADIATION, PULSE FORM, PULSE DURATION, PHASE.

Research object: ultrashort laser pulse measuring instruments.

Research objective: development of a calibration technique for ultrashort laser
pulse duration measuring instruments.

Research methods: Second-order collinear interferometry method, intensity
collinear autocorrelation method, non-collinear autocorrelation method, indirect
measurement method, frequency-resolved optical gating.

Area of possible practical application: Metrology, laser microprocessing,
ophthalmology, research of ultrafast processes and quantum systems.

In the course of the work was investigated an installation for measuring the
duration of ultrashort laser pulses. The existing methods of calibration of the
autocorrelator duration channel — a device for measuring ultrashort pulses — are
considered. The main result is the development of a method for calibrating ultrashort
pulse measuring devices. The metrological characteristics of the setup are studied.

The methodology ensures uniformity of UP duration measurements with
equipment conforming to national standards. This allows independent quality
control of laser systems, reduces the cost of their production and certification, and
creates the basis for standardization of measurements in accordance with
international requirements.



