Ninth Exercise Sheet due to 15. May

Exercise 1 (Weak coupling for general interactions) In this ezercise
you should convince yourself that the derivation of weak coupling limit for a
general interaction
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does not provide any additional conceptual difficulty. Decompose all operators
F,, into eigenprojections of —i[Hg, -] as

F, = Z Ay (w), s p o~itHs — Z Ag(w)e™ ™,

Define a matriz
hop(z) = Tr(Gexp(iHpx)P, exp(—iHpz)Pp).

Show that the limiting weak coupling Lindbladian can be expressed in terms
of hap(w), Aa(w);" stands for the Fourier transform.

Show that the limit operator has the correct Lindblad form provided ﬁa5(~)
15 a positive matrix. Prove that this is indeed so using the Bochner theorem.

Exercise 2 (Rotating wave approximation) If you still have some en-
ergy left you can apply the first exercise to a Hamiltoniar]]

Wo cutoff )
H = 35 0 + / wa, a,dw + )\/ h(w)(ota, +o_a}).
0 0

This is the Hamilotnian of Ezercise 8.a in the rotating wave approrimation.

If you are unsure about the Hamiltonian take a look at ex sheet.8. Also note that h
in the Hamiltonian is a given function not the h appearing in the first exercise.



