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Ha ocHoBe 4nCIIEHHOT0 MOJENIUPOBAHMS M aHATIUTUYECKUX PacueToB 00-
Hapy»KEHBbI CBSA3AHHBIE COCTOSHUS YJIBTPAKOPOTKUX MMITYJIbCOB B BOJIOKOHHBIX
Ja3epax C YHEPruen CBSI3W B HECKOJIBKO JECATKOB MPOLEHTOB OT HEPTUU OM-
HOYHOro ummyibca. [loka3aHo, 4To 1Ba B3aMMOJEHCTBYIOIIUX COJIUTOHA MOTYT
00pa30BBIBATh YCTOWYMBBIE COCTOSIHUS C PA3JINYHBIMU KBAaHTOBBIMH 3HAUYECHUSMU
sHepruu cBs3u (puc. 1.5, a). HeyeTHbIM ypOBHSM COOTBETCTBYIOT aHTUCUMMET-
pUYHBIE TTOJIeBbIe ()YHKINH, YETHBIM — CHMMETpUYHbIe QyHKIMU. B crry 60:1b-
LIOW SHEPTUU CBA3M MHOTOCOJIMTOHHBIE «MOJIEKYJIBD) JEMOHCTPUPYIOT BBICOKYIO
CTENEHb CTAOMJIBHOCTH K PA3JIMYHOrO TUNa BO3MyulIeHUsM. IlomydeHHble pe-
3yJbTAaThl NPEJICTABISIIOT UHTEPEC ISl pealu3alud Pa3IMYHBIX PEKUMOB I'EHE-
panyuy Ha OCHOBE CBS3aHHBIX COJIUTOHOB (PEKUMBI C PA3IMYHBIMU PACCTOSHUS-
MU MEXK]y COJMTOHAMM, F€HEpalus IyrOB SKBUINCTAHTHBIX MMITYJIbCOB, PEXKH-
MbI TaPMOHUYECKON MMACCUBHOM CHMHXPOHHU3aLMU MOJX U T. 1.). Jpyroil Bo3mox-
HOW 00J1aCThIO MPUIIOKEHUS SBJISIETCS pean3alysl BBICOKOCTAOMIBHBIX TOMEXO0-
YCTOMUUBBIX HH(DOPMAITMOHHBIX IIOCIEAOBATEIBHOCTEH YIBTPAKOPOTKUX HM-
IyJCOB B BOJIOKOHHBIX JMHMAX CBA3H. KoaupoBka mHpopManuu B TakKux IO-
CJIEIOBATEIBbHOCTAX BBIIOJIHAETCS 33 CUET pealn3ally Pa3IMYHbIX TUIIOB CBS3U
MEX]ly COCEJHUMHU UMITyJIbCaMH BJIOJIb COJMTOHHOTO LiyTa (puc. 1.5, 0).

On the basis of numerical simulations and analytical calculations, we have
found bound states of ultrashort pulses with the binding energy equal to several
tens percent of a single soliton energy. Two interacting solitons of such kind can
form stable states with different values of binding energy (Fig. 1.5, ). Odd and
even levels correspond to antisymmetric and symmetric field functions, respec-
tively. Because of great binding energy, multisoliton “molecules” demonstrate a
high level of stability to perturbations of various types. The results obtained are
of interest for realization of various generation regimes on the basis of bound
solitons (regimes with various distances between solitons, generation of trains of
equidistant pulses, regimes of harmonic passive mode-locking, etc.). Another
possible area of application is realization of highly stable noise-proof informa-
tion sequences of ultrashort pulses in fiber communication lines. Information in
such sequences is encoded through providing various types of bonds between the
neighboring solitons along a soliton train (Fig. 1.5, b).
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Puc. 1.5. a — sHeprus CBSA3M JBYX B3aMMOJICHCTBYIOIIUX HMITYJIbCOB, JICJICHHAs Ha
SHEPTHUI0 OJJMHOYHOTO MIMITYJIbCA U 6 — IYT CBSA32HHBIX COJHMTOHOB, B KOTOPOM YHCIIO
18051957 3akoaupoBaHO B TBOMYHOW CHCTEME C HCIIOJIB30BAaHUEM OCHOBHOIO U IEp-
BOT'0 BO30YXIeHHOTO THUTIOB CBsi3eit (18.05.1957 — mata yupexnenus MAuD CO PAH).
B ciiyyae 0OCHOBHOTO THIIA CBSI3M aMILTUTY/IbI COCEJHUX UMIYJIbCOB MPOTHBO(MA3HEI, B
CITy4ae TIepBOTO BO30YKICHHOTO THIIA CBSI3H — CHH(a3HbI

Fig. 1.5. a — binding energy of two interacting solitons normalized to the single pulse
energy and b — train of bound solitons where the number 18,051,957 is encoded in a
binary system with the use of the ground and first excited types of bonds (18.05.1957
is the date when IAE SB RAS was founded). The neighboring pulses have antiphase
amplitudes in the case of the ground-type bond and inphase amplitude in the case of the
first excited type of the bond
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