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Open quantum systems
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Markovian approximation
V. & ft CPTP map om fyofim Al madncy

ot
.%:{l_ = €

Uorkoran maeftr epuadion : f’ [t) = 1, ?, (f)

% el =2 )



HeuMehcs ( %biqwﬁuw] n P""‘W“ %‘Mm)

frg )= GOBR  —2 R g eR

Tortax > Ty

TS r6hx s T

Challenge: Mathematically rigorous derivation



Some advances
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Mathematically rigorous technique: Quantum Resonance Theory



Further advances
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What happens for initially correlated SR states?
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On the assumption of initial factorization
in the master equation for weakly coupled
systems I: General framework

On the assumption of initial factorization
in the master equation for weakly coupled
systems II:) Solvable models
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apl(f) = Kpi(7), p1(0) = Ppy = trg{py} ® Qp. (4.4)

That is, ‘even if the initial state p, 1s not in a factorized form, but rather there is entangle-
ment, or simply a classical correlation, between system S and reservoir B, all correlations
disappear in van Hove’s limit and system S behaves as if the total system started from the
factorized initial state in (4.4) with a reservoir state Qg specified below.
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Model & Results
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Theorem (SR dynamics for correlated initial states) There is a constant
)\0 > 0 such that Zf ’)\' £ )\0, then fOT‘ all t > O} A€ O’
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where Ls(\) is the Davies generator and the remainder R(\,t, A) satisfies

[R(A,t, A)| < C(A)|AM4.

The dispersive term satisfies
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Strategy of proof
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! 7 What happens to the unstable eigenvalues ?
®

Where do Eh@j g0 ?

Will they still influence the dvnamiﬁs ?

o ® Eigenvalues migrate into complex plane !
They produce metastable dynamics !
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