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Abstract

Previous works (T. Speck, U. Seifert, J. Phys. A: Math. Gen. 38 (2005) L581-L588) suggest that

the process of keeping a system (in contact with a thermal bath) in a out-of-equilibrium target state

$ρ s$canbeachievedbysimplyrestoringtheheatdissipatedbythesysteminthethermalbath.Herewetreatthisproblemformafullyquantummechanicalpointofview.Usingmathematicaltoolsrecentlydeveloped(D.Reeb,M.M.Wolf, arXiv :

1306 : 4352v2(2014)), weprovethatthisispossiblewhenthestate$ρ s$commuteswiththelocalHamiltonianofthesystem$H s.$Inthiscase, inordertokeepthesysteminthestate$ρ s$itissufficienttocompensatefortheheatdumpedinthebathbytransferringthesameamountofheattothesystemfromasecondheatreservoir.Wealsoexpresstheamountofheatneededintermsofthestate$ρ s$andthethermalequilibriumstate$ρ β$only.
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