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YucneHHoe mogenupoBaHue npouecca GopmupoBaHus
NyNbCUPYIOLLLEro KaHana pacnpocTpaHeHus
MOLLLHOTO CBETOBOro Mmny/ibca
B NPO3PaYHbIX AUINEKTPUKaAX

H.10. Bucnobokos
«MexdyHapoOHsil yHusepcumem “MUTCO”», Bumebckull ¢punuan

OO0HUM U3 MpuopumMemHbIX HAY4HbIX HAMpasneHull 8 HacmoAwee 8pems Aeai9emcad (OMOHUKA. IKCrnepumeHmasbHbie
uccnedosaHus 8 daHHoli 06aacmu 8axcHbl, MOCKOAbKY UMEHHO OHU 3a8epuwarom uccaedoeamensckuli npouyecc npu pa3pabomxe
20Mo8bIX UHHOBAYUOHHbIX 8UO08 NMPOOYKUUU U HernocpedcmseHHOo npedwecmsyrom co30aHUK ux npomomurnos. OOHAKo, 88udy
wupomel obaaacmu nposedeHUs 3KCrnepuMeHmasnbHbIX UccnedosaHull, Ha ce200HAWHUU OeHb, noxcanyli, HU 00UH 3KCriepumeHm He
HayuHaemca 00 npogedeHus NPeds8apumMenbHbIX PACYEeMOo8 U 8epUGUKALUU UX pe3ya6mamos, d y4umbl8as CAOHHOCMb KAK camux
pac4emos makxoz2o podd, MAK U NpasusabHOU MPAKMOBKU, U aHAAU3a UX Pe3yasmamos, OHU OCYyWecmensaomca Had ocHoge
YucneHHbIX Memodoe U KOMIblomepHo20 MOOeAUPOBAHUS.

Llenb uccnedosaHus — u3yvyums 3aKOHOMEPHOCMU (hOPMUPOBAHUSA U onpedeaums Ouana3oH napamempos, npu KOmopeoix 8
Mpo3payHeIx OUSIEKMPUKAX MPOUCX00UM (hOPMUPOBAHUE MYAb6CUPYIOWE20 KAHAAA 0715 Y1bMPAaKOPOMKO20 8bICOKOUHMEHCUBHO20
€8emoeo2o umnyssca.

Mamepuan u memodol. [l15 KOpPeKmHo20 OnucaHus paccmampuseaemsix Mpoyecco8 Heobxooumo modugpuyupoeams
HenuHeliHoe ypasHeHue LlUpeduHeepa ¢ y4emom 3ggekmos oducrepcuu (enaome 00 8bICUWUX MOPAOKO8) U NpPoyeccos
UHOyyuposaHHoU uoHu3ayuu. [na peweHUs noayyeHHol CaMoOC021aco8aHHOlU cucmemsl ypasHeHUll UCMO/b3084AACH
cocmaesnieHHas aemMoPOM YUC/AEeHHAA cxemMd. B xode 4YucieHHo20 uccied08AHUA y4umbl8asn0Cb, 4YmMoO UHMEHCUBHOCMb
OMpPaxdeHHo20 C8eM0o8020 UMIMYb6CA MAAA N0 CPABHEHUIO C NAOAHOULUM UMITY/16COM.

Pesynemamel u ux obcymwdeHue. B OaHHol pabome npedcmasneHsbl pe3yabmams! YUCAEHHO20 MOOenuposaHus npoyecca
OPMUPOBAHUSA  MYNbCUPYIOWE20 KAHAAA PAcrpoCMpPaHeHUss 08 B8bICOKOUHMEHCUBHO20 C8emogo20 UMMYsbcd emmoceKyHOHOU
01umenbHOCMU 8 NPO3PAa4HbIX OUIEKMPUKAX. AHAAU3UpYemca OUanas3oH Napamempos, 8 npedesnax Komopo2o CMAHOBUMCA 803MOMHbIM
30X8am U3/y4eHUA 8 MysabCupyrowuli KaHan U e2o MPoMmAaXeHHOCMb 8 3a8UCUMOCMU Om Napamempos UMMysbed U cpedbl, @ makxe
uccnedyemcs eausHUE UHOYUUPOBAHHbIX UOHU3AUUOHHbIX 3hheKmoe Ha 380/1H0UUI0 PACTPOCMPAHAIOU,e20CA CBEMOB020 UMIY/IbCa.

3akntoyeHue. [1oKa3aHo, YmMO Mpu onpedeseHHbIX Napamempax 0715 8bICOKOUHMEHCUBHO20 Y/bMPAKOPOMKO20 C8emoso2o UMY bCa
npoucxodum opmMuposaHue CaMOUHOYUUPOBAHHO20 MAG3MEHHO20 KAHAsA, 8 KOMOPOM UMIMYsbC PACIPOCMPAHAEMCS 8 My/AbCupyouem
pexcume. YecmaHoeseHo, Ymo rpu onpedesneHHbIX napamempax, rnocae popmuposaHUs MaKoeo Maa3MeHHo20 KaHasa, MoWwHbIl ceemosoli
UMRY/IbC MOXem PacrpoCmpaHamecs 8 Hem Ha AocmamoyHo bosbuwiue paccmosaHus (0o 52670 MKm) 8 MyAbCUPYIOWEM pexcume, Ko20a
UHMEHCUBHOCMb U WUPUHA MyYKa MpuU PacnpocmpaHeHUU USMEHAIoMCs, HO opma npocmpaHcmeeHHo-speMeHHol oaubaroweli
coxpaHsemcsa. OmmeYeHo, Ymo CreKmpasibHble XaPaKmMepucmuKu MaxKo2o UMMY/AsCad 8 Mpouecce pacrpocmpaHeHus haKmuyecKku He
U3MEHSAIIOMCA.

Kntouesble cnoea: ceemogoli umMnynsc, yabmpakopomkulli nasepHoll umnyasc, hemmoceKyHOHbIU umnysnec, nynscupyrouwul
KQHAA pacrnpocmpaHeHus, K8a3ucoaumoH, UHOYYUpPOB8aHHAA UOHU3AYUSA, MHO20hOMOHHAA UOHU3AYUA.
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One of the priority research directions today is photonics. The experimental studies in this field are important because they
complete a research process in developing ready innovation product types and precede the creation of their prototypes. However,
due to the width of the experimental research area, no experiment begins today before preliminary calculations and its result
verification and, considering the complexity of both the calculations of this type and the correct interpretation and result analysis,
they are made on the basis of numerical methods and computer modeling.



The purpose of the research is to study the regulations of the formation and to determine the scale of the parameters of the
formation of the pulsating channel for ultra short highly intensive light impulse which takes place in transparent dielectrics.

Material and methods. To describe the research processes correctly it is necessary to modify Schrédinger non-linear equation
considering dispersion effects (up to highest ranks) and processes of induced ionizations. To solve the acquired self-agreed system of
equations the numerical system which was compiled by the author was used. During the numerical research it was considered that
the intensity of the reflected light impulse is weak compared to the falling impulse.

Findings and their discussion. Results of the numerical modeling of the process of the formation of the distribution pulsating channel
for highly intensive light pulse of femtosecond duration in transparent dielectrics are presented in the paper. The range of parameters is
analyzed within which it is possible to capture the impulse into the pulsating channel and its length depending on the parameters of the
pulse and the environment; influence of induced ionization effects on the evolution of the dispersed light impulse is also analyzed.

Conclusion. It is indicated that with certain parameters for highly intensive ultra short light impulse the formation of self
induced plasma channel takes place in which the impulse spreads in pulsating mode. It is shown that under certain parameters
after the formation of such plasma channel a powerful light impulse can spread in it over a rather long distance (up to 52670 mkm)
in the pulsating mode when the intensity and width of the band transform, when dispersed, but the form of the space
and time curve is kept. It is pointed out that specter characteristics of such impulse in the process of the distribution do not actually
change.
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ionization, multiphoton ionization.



