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YNCNEHHOE MOAE/IMPOBAHWME BJIMAHNA OTPAMEHUA
OT HE/JIMHEMHOTIO ®OKYCA HA MPOLIECC
PACINPOCTPAHEHNA YIBTPAKOPOTKUX NNASEPHDbIX
NMITYJIbCOB B KBAPUEBOM CTEK/IE BK7

H.}0. Bucnobokos
Bumebckulii gpunuan MewdyHapoOHoz20 yHusepcumema « MUTCO»

B nocnedHee 8pems mMHozue 3Kcrepmsl 8 0baacmu HesnuHeliHbIX 80/1HO8bIX A8aAeHUl u HeauHeliHOU onmuku ydenstom 3Ha4umesibHoe
B8HUMQHUE MAKOMY HQAMpassaeHuro uccaedosamensckoli deamensHOCMU, KAk ¢omoHuka. K o0HUm u3 Haubosnee aKMyanbHbIX MOMHO
omHecmu uccae008aHUS, HANPassaeHHbIE HA U3yYyeHue 3aKOHOMepHOocmel U CreyuduKku 380/04UU MOUWHLIX YbMPAKOPOMKUX C8EmOo8biX
UMMynb6co8 8 MPO3PaYHbIX OUINEKMPUKAX, MOCKO/bKY pe3yabmamsi 3mux uccnedosaHuli moaym 6bimb UCMO/6308aHbI NpU pa3pabomke
71a3epHbIX CUCMEM U 80/1H080008, 0718 UHHOBAUUOHHbIX ycmpolicme XpaHeHUs UHopMmayuu u dpyaux ycmpolicme MUKpO3/eKmpPoHUKU.

Llenb cmameu — u3y4ume eaUAHUE OMPAMXEHUA Oom HesnuHeliHo20 (hOKyca Ha 3800UUKD 8 MpPoyecce PacrnpoCmMpaHeHus MOWHbIX
YAbMPAKOPOMKUX /1G3EPHbIX UMITY/bCO8 8 MPO3PAYHbIX OUINEKMPUKAX HA MPUMepe K8apyesozo cmekna bk7.

Mamepuan u memodel. [lpu nocmpoeHuu 4ucneHHolU modenu, KoppekmHo onucelgaroweli ucciedyemobie A67AEHUA U MpPoyeccsyl,
HEobX00UMO MpiMeHAMb MAMeEMAMUYECKY0 MOoO€esb, MOCMPOEHHYH HO OCHOBE B0/HOB020 YPABHEHUSA U YPABHEHUSA HeauHeliHo20 3liKkoHana,
MOOUDUYUPOBAHHbIX 671a200apA CreyuanbHLIM MemoduKam npeobpa3osaHus. [1osy4eHHAs CamMoCOo2AaCO08AHHAA cCUCMemMa HesauHelHbIX
ypasHeHull pewanacs npu MOMOWU cocmasneHHol U eepuguyuposaHHol asmopom 4YucsaeHHol cxemsl. B npouyecce uccnedosaHus
Y4UMBbIBAIUCH OMPAXCEHUE UMIYAbCHO20 U3/ay4eHUs om HeauHeliHo20 ¢hokyca, creyuguka omkauka Ouasaekmpuyeckol cpedbl, a makie
ducnepcus 8na0meo 00 8bICWUX MOPAGKOS.

Pesynemamel u ux obcywodeHue. B OaHHOlU pabome npusodsmMcA OCHOBHblE pe3yanbmamel YUC/AeHHO20 MOOenupPo8aHUSs
PacnpocmpaHeHus yabmpakopomKuX Aa3epHbIX UMIIYA6C08 8 Npo3payHoli dusnekmpuyeckoli cpede ¢ yyemom omparceHus om HesauHeliHo20
okyca. Uccnedyromcs HenuHeliHas OUHAMUKA 06pamHol 80s7HbI, OUHAMUKA ee MPOoCMpPAaHCMBEHHO-8PEMEHHbLIX XAPaKmepucmuk 6
308UCUMOCMU OM HAYArbLHLIX YCA08Ull U ee B/AUAHUE HA 380/I0UUI0 UMIMYAbCHO20 f103€PHO20 U3/yYeHUs, PacnpocmpaHaowe2ocs 8
dusnekmpuke.

3akntoveHue. [1oKa3aHO, Ymo ompaxceHue om HesuHeliHo20 ¢hoKkyca npueooum K (hopMupoeaHuro obpamHoli 80sHbI, KOMOpPas
e3aumodelicmeyem C pPacrnpoCMpPaHAOWUMCA G3ePHLIM  UMIMYAbCHLIM MYYKOM U MOXem cOepxueams pocm e20 UHMEeHCUBHOCMU,
0bycnosneHHbIl camoghoKycuposrol; nNpu 3HAYUMENbHOM MPesblueHUU Ha4YaabHol mouwHocmu Had Kpumuveckol (y > 15) Habnrdaromca
usmeHeHue hopMbl MPOCMPAHCMBEHHO-8pemMeHHoU oaubarowel UMMYabca U ywupeHue e20 4acmomHo20 CreKmpa 6 8bICOKOYACMOMHYH
0671acmb; KpOMe Mo2o, Npu onpedeneHHbIX Ha4asbHLIX YCA0BUSX MOXEM MPUCYMCME08aMb MHO20(hOKYCHbIU PeX UM pacnpocmpaHeHus.

Kntouesble cnoea: caemogoli umMmnysec, ya6mpakopomkuli n1a3epHolli uMmnyasc, pemmoceKyHOHbIU UMynsc, HeauHelHbIl nokazamess
npesnomsaeHus, HeauHeliHoll ¢okyc.
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A lot of experts in the field of nonlinear wave phenomena and nonlinear optics have recently paid great attention to such a research
direction as photonics. One of the most topical can be the research aimed at the study of the features and the specificity of the evolution of
powerful ultra short light impulses in transparent dielectrics, since these research findings can be used in the development of laser systems and
wave leads for innovation devices of information storage as well as other microelectronic devices.

The research purpose is to study the influence of the reflection from the nonlinear focus on the evolution in the process of spreading
powerful
ultra short laser impulses in transparent dielectrics based on the example of quarts glass bk7.

Material and methods. While building a numerical model which correctly describes the studied phenomena and processes it is necessary to
use a mathematical model based on the wave equation and the equation of nonlinear aconal which are modified on the basis of special
transformation methods. The obtained self-coordinated system of nonlinear equations was solved with the help of the created and verified by
the author numerical system. In the process of the research the reflection of the impulse emission from the nonlinear focus, specificity of the
dielectric environment response as well as dispersion up to the highest orders were considered.

Findings and their discussion. Main findings of the numerical modeling of spreading ultra short laser impulses in transparent dielectric



environment taking into account reflection from nonlinear focus are presented in the paper. Non linear dynamics of the reverse wave, the
dynamics of its space and time characteristics depending on primary conditions as well as its influence on the evolution of the impulse laser
emission, which spreads in dielectrics, are studied.

Conclusion. It is shown that the reflection from non linear focus results in the formation of the reverse wave, which interacts with the
spreading laser impulse and can suppress its intensive growth conditioned by self focusing; with a considerable excess of the primary power over
the critical
(y > 15) we observe the transformation of the shape of the space and time curve of the impulse and widening of its frequency spectrum into the
high frequency area; besides, with definite primary conditions we can observe a multi focus mode of spreading.
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