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Steklov Mathematical Institute of the RAS, Moscow

Exact and approximate master equations were derived by the projection operator method for the
reduced statistical operator of a multi-level open quantum system with finite number N of quantum
eigenstates interacting with arbitrary external deterministic fields and dissipative environment simultane-
ously. Unlike conventional master equations derived by the projection operator method for the quantum
systems of this kind so far, these equations are homogeneous in the reduced statistical operator while,
at the same time, taking into account initial correlations between the multi-level system and the envi-
ronment. Consistent representation of the multi-level system evolution in terms of the SU(IN) operator
algebra facilitates efficient numerical analysis of these equations derived for various physically realistic
quantum models.

MeToOM NPOEKINOHHOTO OMep TOp TOIydeHbl K K (DOpM JIbHO TOYHbBIE, T K M IHpPUOIIKXEHHbIE
yIp BISIOIIME yp BHEHUS UIS PEIyLMPOB HHOTO CT THCTMYECKOIo OIep TOp MHOTOYPOBHEBOI OTKpBI-
TOI KB HTOBOM CHUCTEMBI C KOHEUHBIM YHCIOM /N KB HTOBBIX COCTOSHHMIA, B3 MMOIEUCTBYIOIEH OJHOBpE-
MEHHO C MPOU3BOJIBHBIMHU 3 J HHBIMU KJI CCHYECKHMM BHELIHUMH MONISIMH U JUCCHII TUBHBIM OKpYXe-
HHeM. B ormiame or oOUIENPUHATHIX yNp BISIOIINX Yp BHEHHH, NMOTYyYd eMBIX OOBIYHO METOIOM IIPOEK-
LHOHHOTO ONep TOp Ul KB HTOBBIX CHCTEM 3TOTO THII , JI HHbIE yp BHEHUS OJHOPOIHBI OTHOCUTEIBHO
PeRynupOB HHOTO CT THCTHYECKOIO OIEep TOpP , XOTS M YUHUTHIB 0T KOPPENSIHU MEXITy COCTOSTHHEM MHO-
TOyPOBHEBOI CUCTEMBI U €€ OKPY:KEHHEM B H U JIbHBIH MOMEHT BpeMeHU. [locieioB TenpHOE ONMHUC HUE
HBOJTIOLIANHA MHOTOYPOBHEBOI CHCTEMBI B TPMUH X oriep TopHOU Jrebpnt SU(N) obecrnednB eT BO3MOX-
HOCTb 3(p()eKTUBHOTO YUCJIEHHOTO H JIU3 TONYYEHHBIX Yp BHEHHi 111 MHOTOYHCIEHHBIX (PU3UUECKU
pe JTUCTHYHBIX MOJETe.
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