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V. BimomocTi npo guceprauiio
Mosga guceprarii:
Koau TemaTHYHHUX PYOpPHK: 27.29.15

Tema gucepranii:
1. KBaHTOBI KiHeTU4H] HEJIiHiHI PiBHAHHA

2. Quantum kinetic nonlinear equations

Pedepar:

1. Incepranis npucBsyeHa npobsieMi OOrpyHTYBaHHS BUBEJE€HHS KBAHTOBUX KIHETUYHUX PiBHSHb. B po6oTi
PO3BUHYTO METOJ, KIHETUYHUX KJIACTEPHUX PO3KJIAZiB KiMyJISIHTIB IPYIl OII€PaTOPiB KBAHTOBUX cucTeM. Ha itoro
OCHOBI 106YJOBAHO SIBHi BUpa3u [1J11 MapriHa/lbHUX (PYHKLIOHAJiB CTAHy KBAHTOBUX CUCTEM YACTUHOK, SIKUMU
OIMCYIOTbCS YCi MOXKJIMBI CTaHM KBAHTOBUX CHCTEM YAaCTUHOK B TEPMiHaxX OJJHOYACTUHKOBOI'O OIl€paTopa I'yCTUHU.
BcTaHOB/IEHO €KBiBaJIEHTHICTD ONMCY €BOJIIOLI] CTaHIB CTATUCTUYHUX CUCTEM 3a JOIIOMOroo 3anadi Komi miig
iepapxii kBaHTOBUX piBHSAHb bBI'KI Ta 3apaveto Komi 111 y3arajibHEHOIO KBAHTOBOT'O KiHETUYHOTI'O PiBHSIHHS i
[IOCJIiIOBHICTIO MapriHanbHUX QYHKIIOHAIB CTaHy. [JoBeJleHO TeopeMy PO iCHYBaHHS CUJIBHOTO Ta CJIa6KOT0
PO3B'3KiB 3apay4i Komi 17151 y3araJbHEHOrO KBAHTOBOT'O KiHETUYHOIO PiBHSHHS B IIPOCTOPI SI€PHUX OIEPATOPiB Ta

IOCJIiIKEeHO iX BJIaCTUBOCTi.

2. The thesis is devoted to the problem to justification of the derivation of quantum kinetic equations. In the thesis
the method of kinetic cluster expansions of the cumulants of groups of operators of quantum systems is



developed. This method defines rigorous expansions of marginal functionals of states of quantum systems of the
particles that describe all possible states of quantum many particle systems in terms of one-particle density
operator. The equivalence of the description of evolution of states of statistical systems by means of the Cauchy
problem of the hierarchy of BBGKY quantum equations and the Cauchy problem for generalized quantum kinetic
equation and a sequence of explicity defined functional of states is established. The existence theorem about of the
strong and weak solutions of the Cauchy problem of the generalized quantum kinetic equation in the space of
trace class operators is proved and their properties are investigated.
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