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B naHHOIi paboTe u3ydaercs: IMHAMHUKA PacIPOCTPAHECHHUsI BOJTHOBBIX ITAKETOB B
MOJICTISIX HECKOJIBKUX B3aMMO/ICHCTBYIONINX KBAHTOBBIX YaCTHII C Pa3HBIMHU BUIAMH
MIPOCTPAHCTBEHHON MOAYIISIMH. [T OTHOM YaCTHIIBI WK, YTO SKBUBAJIEHTHO, MHOTHUX
HEB3aUMO/ICHCTBYIOIINX YaCTHII, U3BECTHO, YTO B CITydae MPOCTPAHCTBEHHOTO OECIOpsaKa
BCE COOCTBEHHBIC COCTOSHUS CTAHOBSITCS JIOKATH30BAHHBIMU, a B CITyJae
KBa3HUIIEPHOANYCCKON HEOTHOPOTHOCTH CYIIECTBYET MOPOT Mepexo/ia K JIOKATU3aIHH 110
CWJIe HEOTHOPOTHOCTH. B Ipyrom mpeaensHOM ciiydae — MHOTUX B3aMOICHCTBYOIIUX
YacTHI[ — 3a/1a4a pelajiach B CPEIHEIIOICBOM MTPUOJIMKCHNH, B PAMKaX HEJTMHEHHOTO
mrckpeTHoro ypaBHeHus Llpennarepa. 3nech HaOIIOAAIOCH pa3pyIICHUE JTOKATU3AINH 32
CYeT HEJIMHEHHOCTH, BO3HUKAIOIIETO TUHAMUYECKOro Xxaoca. OCHOBHBIMH HA0II01aeMbIMH
cBoiicTBaMu ObUTH CyO U] y3ust BOTHOBBIX TAKETOB, UX CAMOIIOA00HE B ACHMITTOTUIECKOM
mpejiese, 3aBUCUMOCTh IoKa3zarens cyoauddy3un oT mopsiika HeTMHEHHOCTH. B HacTosmei
paboTe oKa3aHo, YTO 3TH CBOMCTBAa 0OHAPYKUBAIOTCS U JIJIS1 HECKOJIbKUX KBAaHTOBBIX YaCTHI]
B peIIeTKe ¢ 0CIMOPSIKOM, IPH TOM, YTO YCIIOBHUS CPEIHETIONCBOTO MPUOIMKEHUS HE
BBITMIOJTHEHBI. TeM He MeHee KBaHTOBBINM xaoc o0ecneunBaeT moio0Hy0 AMHaMuKy. [Ipu aTom
nokasareb cyonpGy3un yMEeHbIIASTCsI PU YBEITUYCHUHN TIOPSIKA B3aUMOICHCTBUS, TaK JKe
KaK ¥ B HEJIMHCWHBIX ypaBHEHUAX. B ciyuae KBa3umepruouieckoro MoTeHIMana B MOICTTH
HECKOJIbKUX B3aWMOJICHCTBYIOIINX YacTUI] HAOIOJAeTCsl KBAHTOBAs PETyJIsIpHast JMHAMUKA U
MOYTH OAJUTHCTUYIECKOE PACTIPOCTPAHCHHE BOJTHOBBIX TTakeToB. [Ipu aTom Manas mo6aBka
Oecriopsijika pa3pyliacT KBAHTOBYIO PETYIISIPHYIO JTHHAMUKY.
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In this work we study the dynamics of wave packets propagation of a few interacting
quantum particles with different types of spatial inhomogeneity. Single particle or,
equivalently, many noninteracting particles are localized in the case of spatial disorder, and
experience localization—delocalization transition in the case of quasi-periodic inhomogeneity.
In the other limiting case of many interacting particles, the problem is solved in the
mean-field approximation, which leads to discrete nonlinear Schrodinger equation. There
localization is destroyed due to dynamical chaos inherent to nonlinearity. It results in wave
packets subdiffusion, their self-similarity in the asymptotic limit, the dependence of the
subdiffusion rate from the nonlinearity order. We demonstrate that analogous features emerge
in disordered lattice even for two quantum particles due to quantum chaos, much away from
the validity of the mean-field approximation. The subdiffusion exponent decreases with the
increasing order of interaction, as found in nonlinear equations. On the contrary, in the case
of a quasi-periodic potential we find regular quantum dynamics and almost ballistic wave
packets propagation. Wherein a small additive of disorder destroys the regular quantum
dynamics.
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