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1. The open quantum mechanics is focusing on capturing the dynamics of one system
that is coupled with a thermodynamic reservoir. The total system Hamiltonian

can be written as
HT :HS+HB+HSB7 (1)

where Hg is the subsystem Hamiltonian, Hy is the bath Hamiltonian, and Hgg
describes the interactions between them. Here, the bath has an infinite number
of degrees of freedom and arrives at the thermodynamic limit. The total system

density operator satisfies the isolate system Liouville-von Neumann equation,

pT(t) = _i[HT7pT(t)]‘ (2)

Define the subsystem density operator as

Ps (t) = trgpr (t)a (3)

where try denotes the partial trace over the bath degrees of freedom. Specifically,

given a set of complete basis of bath, {[|¢7)}, we have

ps = trepr(t) = Y (WFox(D|Y}), (4)

J

Suppose the interaction has the form of

Hgs = QSFB7 (5)

with Qg being a subsystem operator and F, being a bath operator. Show that

ps(t) = —i[Hs, ps(t)] — i[@s; o(t)], (6)

where

A

o(t) = trg[Fypr(t)]- (7)



