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MATEMATHUKA

YAK 517.927,517.968, 519.6
0. I'. Cmupnos, C. H. Kynpusnosa, /[. B. Barosux

O PACITIPOCTPAHEHHWMU YJIEKTPOMATHUTHBIX BOJIH
B IWJINHJAPUYECKHX HEOJHOPO/IHBIX
JTUAJEKTPHUYECKHNX BOJTHOBOJAX,
3ANOJIHEHHBIX HEJIMHEMHOM CPEJIOM"

Annomayus. VccnenyroTcsi NOBEPXHOCTHBIE AJIeKTpoMarHuTHele TE-BoiHBI, pac-
MPOCTPAHSIOMINECS B HEOAHOPOIHOM TUAJIEKTPUIECKOM BOJHOBOJE KPYTOBOTO Ce-
YEeHUsI, 3aMOJIHEHHOTO CpPEeJoi C HEeTMHEHMHOCTBhIO, BBIpAXKEHHON 3akoHOM Keppa.
[Ipobmema cBoAMTCA K HEIMHEHHOMY WHTETPAbHOMY YpaBHEHHIO. Snpo wHTe-
TPaJbHOTO YpaBHEHUs BEIpakaeTcs depe3 (yHKnuto ['puHa nmuHEeHOTO nuddepeH-
nuaneHOro omeparopa. CymectBoBaHue pacnpocTtpansiommxcs TE-momspuso-
BaHHBIX BOJIH JOKa3bIBACTCA C INOMOLIbLIO IMPUHIHUIIA Hlayzlepa 1 METOJ0M CXKHMa-
IOIMX 0TOOpaXKeHUU. [[JIsi YHCICHHOTO PEUICHHS 3aJadl MPEIUIOKEH HTEPalroH-
HBIM alNropuTM, JOKa3aHa €ro CXOAUMOCTh. J[oka3aHO CyllIeCTBOBAaHUE KOPHEHN AuC-
MIEPCUOHHOTO YPaBHEHMS — MOCTOSHHBIX PacIpOCTpaHeHHs BOTHOBoAA. [lomydueHsl
YCIIOBUSI, KOTJ]a MOTYT PAacIpOCTPAHATHCS k-BOJIHBI, YKa3aHbl 00JIACTH JIOKAJIH3aLUH
COOTBETCTBYIOLIUX MMOCTOSIHHBIX PACTIPOCTPAHEHMUSI.

Kniouesuvie cnosa: ypaBHeHHs MaxkcBesuia, 3feKTpoMarHuTHbIE TE-BONHBI, KPyTJIbIii
LIUINHIPUUECKUI BOTHOBOJ, HEOJAHOPOAHAS HENMHEHHas JU3IEeKTpUIecKas IpoHHLa-
€MOCTb, HEJIMHEHHOE MHTETPATIbHOE YPaBHEHHE, 33/1a4a Ha COOCTBEHHBIE 3HAYCHHSI.

Abstarct. The article investigates surface electromagnetic TE waves propagating
along the axis of an inhomogeneous dielectric nonlinear cylindrical waveguide.. The
nonlinearity inside the waveguide is described by Kerr law. Physical problem is re-
duced to a nonlinear integral equation. The kernel of the integral equation is the Green
function for a linear differential operator. Existence of surface waves is proved with
the help of the Schauder principle and the contraction method. For numerical solu-
tion of the problem an iteration method is suggested. Convergence of the numerical
method is proved. It is also proved that the roots of the dispersion equation exist.
These roots are propagation constants. Conditions when k propagating modes exist
are found. Domains of localization of the propagation constants are given.

Key words: Maxwell’s equations, electromagnetic TE waves, circle cylindrical
waveguide, inhomogeneous nonlinear permittivity, nonlinear integral equation,
boundary eigenvalue problem.

PacnipocTpaHeHne CBETOBOTrO Jiyya B OJHOPOIHOW HEIMHEHHOHN cpeme WM
B BOJHOBEAYLICH CTPYKType C HEIUHEHHOH Cpenoil, OMUCHIBAEMOU MO 3aKOHY
Keppa, akTuBHO uccienyercss B TeUEHUE NOCICOHUX IBYX necsatuiernid [1-8].
O dexTsl caMoPOKyCHPOBKU M «CaMOKaHATU3ALMW) JIyda B JIa3€pax U ONTOBJICK-
TPOHHBIX YCTPOMCTBAX TaK)Ke HM3y4alOTCsl M NPUMEHSIIOTCS Ha mpaktuke [8—11].

' PaGora Bemonuena npu nomuepxke PODU (rpant Ne 11-01-00330) u I'panra
[Ipesnnenta PO (MK-2074.2011.1).
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