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CKOpOCTI/I CKOJIbKCHUHA YCAUHCHHBIX BOJIH, OIIUCbIBACMbIX
HeJIMHEeHHbIM HeJIOKAJbHBIM BOJHOBBIM YPABHCHUEM

HenuHeliHble BOJTHOBBIE YpaBHEHHMS BO3HUKAIOT B MHOTOYMCIIEHHBIX 3aJadax
COBpPEMEHHOW  MaTemMaTudyeckol  Qusuku. HenuHeilHpie 0O0BEKTHI, KOTOPBIC
OMKCHIBAIOTCS ATUMHU YPABHEHMSIMH, B YAaCTHOCTH, KUHKHU (Oerymiude BOJHBI THIIA
JOMEHHBIX CTEHOK) W Opuzepbl (IyJbCUPYIOUIME BO BPEMEHU U JIOKAJU30BAaHHBIE B
IPOCTpaHCTBE 0OpA30BaHMsI) CTAJIM €CTECTBEHHBIMHU 3JI€MEHTaMHU OMHCAHUS MHOTHX
(bu3HYECKUX SABJICHU.

Bmecte ¢ TeM BO MHOTMX Cilydyasx YTOYHEHHME HCXOJHON (PU3NYECKON MOJEeNH
OPUBOJUT K HEJIOKAJbHBIM OOO0OIIEHUAM MCXOAHBIX ypaBHeHuil. IlosBieHue
HEJIOKAJIIbHOCTU MOXKET OBITh CBSI3aHO C YYETOM CJIOKHOTO 3aKOHA JAMCIEPCUU
(Hanmpumep, B HEJOKAIbHOM  JKO3€()COHOBCKOM  DJEKTPOJAMHAMHKE)  WIIU
JAIbHOJEHCTBUSA B TOW WJIM MHOUM (opMe (HampuMep, B PELICTOYHBIX MOJEISIX TUIIA
moaenmn  Dpenkens-Kontoposoii). CpoicTBa  HEJIOKaJbHOM  MOJIETM  MOTYT
CYIIECTBEHHO OTJIMYaTbCS OT CBOWCTB €€ JIOKAIBHOIO aHanora. B wyacTHOCTH,
U3BECTHO, 4YTO B HEJIOKAIbHBIX MOJEISAX MOTYT IOSIBIIATBCS TaK Ha3bIBAEMBIC
«CKOPOCTH CKOJIBXEHUSD» HEIUMHEHWHBbIX MOoJ. [Ipyu 3TOM moa CKOPOCTSIMHU CKOJIbKEHUS
NOHUMAIOTCSl BBIJECJICHHBIE CKOPOCTH, C KOTOPBIMU JIOKAJIW30BAHHAs HEIWHEHHAs
BOJIHA MOXKET MepeMeNIaThCsl Ha OOJIbIINE PACCTOSTHUS O€3 TOTepb SHEPTUH.

B noxnazne obcyxaaercst mosBICHUE JUCKPETHOTO Habopa CKOPOCTEH CKOJIbKEHUS
B psijie COBpeMEHHbIX (pu3myeckux moneneit. Ilpennaraerca MeTos Ajisi YMCIEHHOTO
HAaXOXJEHHUS  3THUX  CKOpPOCTEH,  MOKa3bIBAETCS  YCTOMYMBOCTh  PEKHUMOB
paclpOCTPaHEHUSI HEJIMHEMHBIX BOJH C TaKMMU CKOPOCTSMH B 3a/1ady€ O CIOMCTBIX
JDKO3€()COHOBCKUX CTPYKTYypaxX C HEJOKAIbHOW 3JEKTpoJnHaMukoil. dopmynupyercs
TUIO0TE3a O CBSI3M CKOPOCTEH CKOJBKEHHSI C PACIOJIOKEHHEM OCOOBIX TOYEK B
KOMILUIEKCHOM TJIOCKOCTH HEKOTOPOTO PELIEHUS B JIOKAJIBHOM IIpEJIETIE.
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nonlinear and nonlocal wave equation
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Nonlinear wave equations arise in numerous problems of modern mathematical physics.
Nonlinear objects covered by these equations, such as kinks (traveling domain walls) or breathers
(pulsating in time and localized in space entities) have became nowadays natural elements in many
physical theories.

At the same time, in many examples the next-step approximation for a physical model takes into
account a nonlocality of the problem. The governing equations in this case are nonlocal
generalizations of nonlinear wave equation. The origin of nonlocality may be different: it may be
caused by complex law of dispersion (e.g. in nonlocal Josephson electrodynamics) or long-range
interactions (e.g. in lattice models of Frenkel-Kontorova type). The features of nonlocal model may
differ essentially from ones of its local counterpart. In particular, it is known that in nonlocal models
may appear so-called “sliding velocities” of nonlinear waves. These velocities are such that assure
the propagation of localized waves to great distances without energy losses.

In the talk, presence of discrete set of sliding velocities in some modern physical applications is
discussed. A method for numerical computation of these velocities is presented. Some stability
results for such regimes of propagation are reported for layered Josephson structures with nonlocal
electrodynamics. Finally, for weakly nonlocal models, a conjecture is formulated, connecting the
spectrum of sliding velocities and location of singularities in the complex plane of a solution in the
local limit.



