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Abstract

The dissipation and decoherence (for example, the effects of noise in quantum
computations), interaction with thermostat or in general with physical vacuum, mea-
surement and many other complicated problems of open quantum systems are a con-
sequence of interaction of quantum systems with the environment. These problems
are described mathematically in terms of complex probabilistic process (CPP). Par-
ticularly, treating the environment as a Markovian process we derive an Langevin-
Schrodinger type stochastic differential equation (SDE) for describing the quantum
system interacting with environment. For the 1D randomly quantum harmonic os-
cillator (QHO) L-Sh equation has a solution in the form of orthogonal CPP. On the
basis of orthogonal CPP the stochastic density matrix (SDM) method is developed
and in its framework relaxation processes in the uncountable dimension closed system
of "QHO++environment” is investigated. With the help of SDM method the thermo-
dynamical potentials, like nonequilibrium entropy and the energy of ground state are
exactly constructed. The dispersion for different operators is calculated. In particular,
the expression for uncertain relations depending on parameter of interaction between
QHO and environment is obtained. The Weyl transformation for stochastic operators
is specified. Ground state Winger function is developed in detail.
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Muuwhwywl pywlmwihl nGpugpbtinp L
(Gpwlg ntyujwpiwb hGwpwynpmipymGGtpnp

U. Gunpgjui

Udthnthnid

UwnpnuiG m gynhtiptGunnmp nilp, hnjuwgntgnipyniln ptpinumnwwmp juwd plghwlnp
ntiypnmy Phghyuwjwl Jquynush htim, swhnmuiGbpp L pwg pywlnwjhl hwdwlwpqbph wyp
pwpn wpnptdGhpp, yupehl hwyynyg pywlumwjhl hwiwlwupgtph Gpulg opewljwyph htin
thnfuwgntignipjul wpyyniGp G6: Wju wypnpitdGtpp dwptidwmhynpbl Gwpwgpymyd GG
Uniyipu hwjwlwyuwypl pGpwgpltph bqyny (UNC): UwuGwynpuwbu Gupugpbiny
2newyuwypp, hGswtu  Uwpyndjub  plpugp, pjwlumuwjhl  hwdwjwupgh  2powljwjph
htin thnfuwqnbignipyul Gyupwgpnipjul hwdwp wpnwot] Glp LwGdbytl-CptinhlGqbp
nwhyh wwwwhwwl phbptGghw; hwjwuupnd (ML), Sniyg £ wpdwo, np
wwunwhwlwb 1D pywlumwjhl Gipnupiwly munwiwyp (LUS) L-Cpbn hwjwuwpdw6
powluyGtipnd niGh  momiGkp®  oppngnGuwy UL  wbupny: OppngnGwy; U<LC-h
htlph Ypw qupqugyuwo L wwuwhwwl hnmpjul dwwnphguwjh dbpnn (Mul),
nph powlwyltpnid juwnwpywo L wlhwpytih swhnquyulinpjuwl thwly hwdiwlupgh
ELLS+Cpowluwypti hbmwgnuunipynilGp: MuU dtpnnh oqlnipjudp ptipinphGuihjuwywi
wnunblghwtpp® Gdwl nghwjwuwpwl2hn EGunpnuyhwjh W hhdGwyw6 yhdwyh taipghwjh,
62qnhn Junniggwo t6: {wpgwo G0 oybpuwwmnpltph nhuytpuhwibpn: UwuGuynpuwybu
wlnpn)mipniGGiph  wnGympniGGopp hwdwp, Juwppjwoe LUS-h powyuwyph  hbwn
thnfuwgntignipjul yupwitunphg, unwgyuo G0 wpmwhwjjmmpmniGGtp: Opnpgwo L dhjh
dLwthnfunipyniGp ywunmwhwiwl owbpwwmnpltph hwdwnp: <pdGwywl Jhdwyh dhqlbtiph
InGyghwl nunuiGuuppywo b dwlipwiwuG:



