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YenemHoe  pa3BUTHE BOJIOKOHHO-ONTHYECKHMX TEXHOJIOTMH B  IOCJEIHUE
NECATUIICTUS CTUMYIHPYET UCCIEOBAHUS 110 3aMEIICHUIO KOMIIOHEHT TBEPIOTEIbHBIX
Ja3epHbIX CUCTEM Ha BOJIOKOHHBIC KOMIIOHEHTBHI, YTO MOXKET KapAUHAJIbHBIM 00pazom
U3MEHUTH [IPUBIIEKATEIIBHOCTH COOTBETCTBYIOIINX MIPUKIIATHBIX pa3paboToK. YeTymnas mo
SHEPreTHUECKUM XapaKTEPUCTHKAM TBEPAOTEIbHBIM CHCTEMaM, BOJIOKOHHBIE Ja3epbl U
HEJIMHEHHO-ONTHYECKHE YCTPOICTBa 001a/1al0T TAKUMU NIPEUMYIIECTBAMU, KaK BHICOKAs
3¢ (heKTUBHOCTH MPe0Opa30BaHuUs YHEPTUHN HAKAYKU B SHEPTHUIO U3ITyUEHUSs, CBI3aHHAs C
BOJIHOBOJHOM TeOMeTpHrei, BBICOKOE Ka4eCTBO MPOCTPAHCTBEHHOTO MPO(UIIS T1a3epHOTO
My4Ka, a TaK)Ke HU3Kasi CTOUMOCTh, KOMIIAKTHOCTh, OTCYTCTBHE IOCTHPOBOK B IpOIIECCe
paboTel. OTMETHM, YTO MAKCUMAJIBHO JOCTHKMMAsi MOIIHOCTh U3JIyY€HUS B OMUHOYHOM
CBETOBOJIE OTPaHUUEHA, B IIEPBYIO OUEPE/Ib, TPOLIECCOM CaMO(bOKYCUPOBKH, TPUBOISALIIM
K MTOBPEKICHHUIO BOJIOKHA.

Hcnonp30BaHNEe MHOTOCEPIIIEBUHHOTO BOJIOKHA, COCTOSIIIIETO U3 OIMHAKOBBIX K-
BUJICTAHTHO PACIIOJIOKEHHBIX CJ1a00 CBSI3aHHBIX CBETOBOOB, MO3BOJISET PEain30BaTh
M3HAYaJbHO KOTEPEHTHOE pACHpPOCTPAHEHHE JIA3ePHOTO M3JIYYEHUS C CyMMapHOI
MOIIIHOCTHIO 3aMETHO BBIIIIE, YEM MOXKET IIEpeIaBaThbCs B OJMHOYHOM cBeTOBOIe. O1HAKO,
KaK [10Ka3aJii TEOPETUYECKUE U IKCTIEpUMEHTAIbHbIC UCCIIEOBAaHNS, B pacCMaTpUBaeMOil
CHCTEME CYyIIECTBYET CBOsl COOCTBEHHas1 KpuTuueckas momHocTh (Balakin et. al., 2016),
OpU  KOTOPOM MPOUCXOAUT CcaMO(OKYyCHpPOBKAa KBAa3HOJHOPOAHOTO paclpeneeHus
BOJIHOBOTO TIOJISl M €T0 PacciloeHne Ha HA0Op HEKOTEPEHTHBIX CTPYKTYP.

[ToaTomy Hamu ObUTM PACCMOTPEHBI Malopa3MepHbIE ONTHYECKUE CHCTEMBI U3
2N WIEHTUYHBIX CIA00CBsI3aHHBIX CBETOBOJIOB, PACIIONOKEHHBIX 1m0 Kouibily (Balakin et.
al., 2018). B Takux cucremax ymaercst HAUTH yCTOWYUBBIE paCIIpeesICHUs] HHTCHCUBHBIX
BOJIHOBBIX ITyYKOB, IO3BOJISIFOIIME KOTEPEHTHYIO TPAHCIOPTUPOBKY HW3IyYeHHUS Ha
Oonbine paccrosHus. [logHas MOIMIHOCTh M3IY4YEHHUS B HaWICHHBIX pPaCHpEesICHUIX
MOYKET MHOTOKPATHO (710 2N pa3) mpeBbIIIaTh KPUTHUECKY IO MOIIIHOCTH CaMO(OKYCHPOBKHI
B HENPEPBIBHOM cpezie. Hauboiee siBHO 9TO MposBIAeTCs JUist pacupenenenus u, ~ (-1)"
C IPOTUBO(A3ZHBIMHU IMOJIIMU B COCETHUX BOJTHOBOJIAX, YCTOWYMBOTO MPH MPOU3BOJILHOM
MOIIHOCTH BOJHOBOro nmyuka. [IpsiMmoe uyucieHHOE MOJeNUpOBaHHE HEIMHEHHOTO
BOJIHOBOTO YPaBHEHHUSI IOATBEPKAAET YCTOWYMBOCTD HAlIEHHBIX pacipeiesieHui Mmosei.

HccnenoBanusi BBINOJNHEHBI Mpu mojaepxkke IIporpammel GyHAaMEHTATIBHBIX
ucciaenoBanuii npesuauyma PAH «Henuneiinas auHamuka: QyHIaMEHTaJIbHbBIC
pOOIEMBI U IPUITOKECHHUS.

KaroueBble cjioBa: MHOT'OCCPALCBUHHBIC CBETOBOABI, TOYHLIC HECJIMHCHUHBIC pemie-
HUS, KOTCPCHTHOC PACIIPOCTPAHCHUC, KPUTUYCCKAs MOIITHOCTDb CaMO(l)OI(YCI/IpOBKI/I
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The successful development of fiber-optic technologies in recent decades has
stimulated research on the replacement of components of solid-state laser systems with
fiber components, which can drastically change the attractiveness of the corresponding
applied developments. Yielding on the energy characteristics of solid-state systems, fiber
lasers and nonlinear optical devices have high efficiency of conversion of pump energy to
radiation energy associated with waveguide geometry, high quality of the spatial profile
of the laser beam, as well as low cost, compactness, lack of alignment in work process.
Note that the maximum achievable radiation power in a single fiber is limited primarily
by the process of self-focusing, which leads to fiber damage.

The use of a multi-core fiber (MCF), consisting of identical equidistant weakly
coupled optical fibers, makes it possible to realize initially coherent propagation
of laser radiation with a total power noticeably higher than it can be transmitted in a
single optical fiber. However, as theoretical and experimental studies have shown, such
systems have its own critical power (Balakin et al., 2016) whereby the self-focusing
of the quasihomogeneous distribution of the wave field and its separation into a set of
incoherent structures occurs.

Therefore, we have considered a small-sized optical system of 2NV identical weakly
coupled optical fibers arranged in a ring (Balakin et. al., 2018). In such systems, it is
possible to find stable distributions of intense wave beams, which allow coherent radiation
transport over long distances. The total radiation power in the found distributions can
significantly (up to 2N times) exceed the critical self-focusing power in continuous
media. This manifests itself most clearly for the distribution of # ~ (—1)" with antiphase
fields in neighboring waveguides, which is stable at an arbitrary wave beam power. Direct
numerical simulation of a nonlinear wave equation confirms the stability of the field
distributions found.
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