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CAMOJIOKAJIM3AIIAA U BPU3EPHI B HEJIMHENHBIX KOJIEBATEJIBHBIX
PEHIETKAX C BECIIOPAJIKOM
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[IpoBeaeHO cpaBHUTENBLHOE UCCIIEIOBAHUE JIBYX KJIACCOB PEIICHHM B LIETIOYECYHOW MOJEITH
Opénuxa—Criencepa—BeliHa co  ciay4allHOH  MPOCTPAHCTBEHHOM  HEOJHOPOIHOCTHIO
(6ecropsiIkOM): C OJTHOM CTOPOHBI — CaMOJIOKAJIM30BAHHBIX BOJIHOBBIX MAaKETOB, C JIPYTOM
CTOPOHBI — JUCKPETHBIX OpH3epoB (pEUICHH, TOKAJIW30BaHHBIX B MPOCTPAHCTBE H
MEePUOIUYECKHX BO  BpeMEHH). BonHOBBIE  MakeThl  TOJYYAIOTCS  YUCICHHBIM
WHTETPUPOBAHUEM YPaBHEHHUH [BIDKEHUS W3 HAYAIbHBIX YCIIOBUH, JIOKAJTM30BAaHHBIX Ha
onHOM Yy3ne pemérku. [Ipu AocTaTOYHOW SHEpPruu MakeT OCTaeTcs JIOKAIM30BAHHBIM B
MPOCTPAHCTBE Ha BCEM BpPEeMEHH HAOMONEHUS. bpu3epHbIC pEHMICHUS CTPOSITCS IMyTEM
MIPOJOHKEHUS TIEPUOANYECKON OpOUTHI 1O MapamMeTpy B3aMMOICHCTBHS, 3HAUYEHIE KOTOPOTO
YBEJTMYHMBAETCS MOCIIEIOBATEILHBIMHU IaTaMH OT HYJISI, U MCCIECAYIOTCS Ha YCTOMYUBOCTH B
AUHEHHOM mnpubnmxkeHnu. llokazaHo, YTO B TOMABISIONIEM OONBIIMHCTBE peaTH3AIHA
Oecriopsimka Opu3epbl CYHIECTBYIOT M JIMHEHHO YCTOWYMBBI Ha WHTEpBAJIC 3HAYCHUU
rapameTpa CBsI3U OT HYJISI 10 KOHEYHOT'0 1OPOra, 3aBUCSIIETO OT peaiu3allui; UCUE3HOBEHUE
JTUCKPETHOTO Opuzepa CBA3aHO ¢  Oudypkamumeit, mnOpu  KOTOpod  mapa
KOMILUTEKCHO-CONPSDKEHHBIX ~ MYJBTUIUIMKATOPOB  oOpamiaercss B +1; mnpu  Hamudum
JTUCKPETHOTO OpH3epa CcaMOJOKANIMU3alMs BOJHOBBIX ITAKETOB 3aBUCUT OT OIM30CTH (B
(ha30BOM TPOCTPAHCTBE) TPACKTOPHH, COOTBETCTBYIOIICH MakeTy, K Opu3epHOl opOuTe.
[TomydeHHbIe pe3yNbTaThl TMO3BOJSIIOT CBSI3aTh W3BECTHOE SIBICHHE CAaMOJIOKATHM3AINH C
CYILLIECTBOBAHMEM YCTOMUMBBIX OPU3EPHBIX OPOUT U OOBSICHUTH 3TO SIBICHUE BIUSHUEM STUX
OpOUT Ha CTPYKTYpy (a30oBOro MPOCTPAHCTBA B UX OKPECTHOCTH. YKa3aHHBIC PE3YJIbTATHI
MPEJICTABISIOT MHTEpPEC C TOYKH 3PEHUs] TEOPETHUECKOTO OMUCAHUS (U3NYECKUX CHUCTEM,
XapaKTEPHU3YIOUIUXCSI OJTHOBPEMEHHO HEIIMHEHMHOCTBIO, MPOCTPAHCTBEHHOM JAHCKPETHOCTHIO
u OecropsinikoM (0603e->MHIITEHHOBCKUE KOHJIEHCAThl, PEUIETKH CBS3aHHBIX ONTHYECKHX

BOJTHOBOJIOB, MUKPO- 1 HAHOMEXaHUYECKNE CUCTEMBI | JIp. ).
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We present a comparative study of two classes of solutions to Frohlich—Spencer— Wayne
chain model with random spatial inhomogeneity (disorder): self-trapped wave packets on one
hand, and discrete breathers (localized in space, time-periodic solutions) on the other. Wave
packets are obtained by numerical integration of dynamical equations with single-site initial
conditions. When given sufficient energy, the packet remains localized in space throughout
the observation time. Breather solutions are constructed by continuation of a periodic orbit
with coupling parameter increased from zero in successive small steps. Found solutions are
examined for linear stability. We demonstrate that the great majority of disorder realizations
exhibit linearly stable breathers on an interval of coupling parameter values from zero up to a
finite realization-dependent threshold. The disappearance of a discrete breather is associated
with the bifurcation in which a complex-conjugate pair of Floquet multipliers becomes equal
to +1. When a discrete breather exists, self-trapping of wave packets depends upon the
proximity of the corresponding trajectory in the phase space to the breather orbit. These
observations allow us to associate the well-known self-trapping effect with the existence of
stable breather orbits and to explain this effect by the influence of breather orbits upon the
phase space structure in their neighbourhood. The presented results are of interest for
developing the theoretical description of physical systems characterized by the simultaneous
presence of nonlinearity, spatial discreteness and disorder (Bose—FEinstein condensates,
lattices of coupled optical waveguides, micro-and nanomechanical systems etc.).
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