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Nowadays the considerable advance in the rigorous derivation in scaling limits of
guantum kinetic equations, in particular the nonlinear Schrédinger equation and the
Gross-Pitaevskii equation as well as the quantum Boltzmann equation, is observed.

The talk deals with the problem of the rigorous description of the evolution of
states of quantum many-particle systems. For initial data from the space of
sequences of trace-class operators it is constructed a solution of the Cauchy
problem of the quantum BBGKY (Bogolyubov-Born-Green-Kirkwood-Yvon)
hierarchy represented in the form of an expansion over particle clusters which
evolution is governed by the corresponding-order cumulant of the groups of
operators of finitely many quantum particles. We note that traditionally a solution
of the quantum BBGKY hierarchy for marginal density operators is constructed
within the framework of the perturbation theory [1].

Then we establish the mean field asymptotic behavior of the constructed
marginal density operators in case of initial states specified by a one-particle
density operator. As a result we rigorously derive the nonlinear Schrédinger
equation.

We conclude with some advances of the developed approach to the
description of the evolution of states of quantum many-particle systems [2].
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ACUMIITOTHKA CAMOY3I'OJ)KEHOI'O TTOJISA PO3B’SI3KY
I€EPAPXII BBI'KI KBAHTOBUX CUCTEM BAI'ATBOX YACTHHOK

B 00nogioi posensidacmocs npobiema cmpo2o2o onucy esomoyii Cmamie K6AHMoBUX cucmem
bacamvox wacmuHok. [[ia nouamkoeux OaHux 3 NPOCMOpPY NOCHIO0BHOCMEU S0EPHUX
onepamopis nooy0o8ano posg'sizox zadaui Kowi 0ns xeanmoeoi iepapxii pienaus BHI'KI
(Bozonoboe-Bopn-I pin-Kipkeyo-Ieon), sikuil 300pasicyemobcst poskiadom 6 pso 3a spynamu
YACMUHOK, €BOIIOYIS AKUX ONUCYEMBCS BIONOBIOHO20 NOPSIOKY KYMYISHIMOM 2PV €8OIFOYIUHUX
onepamopie CKiHYeHHOI KiIbKOCMI YaCMUHOK. /{11 no4amkosux cmauie, sSKi 6U3HaA4a0mucs
O0OHOYACMUHKOBUM ONEPAMOPOM 2YCMUHY, BCMAHOBIEHO ACUMAMOMUYHY NOGEOIHKY 6
epamuyi camoy3z0024ceHo20 noia Nnoby008aH020 pO38’s3KY, 30KpemMd, CMpO20 6UBEOEHO
HeniHitine piguanna Llpedinzepa.
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