Seventh Exercise Sheet due to 17. April

Exercise 1 (Decoherence of a two level system) A two level atom in
an external magnetic field pointing in the z-direction is often described by a
Lindblad equation (used for example in NMR)

p(t) = Lp(t)

3
= —i[H,p]+ Y 2Tapl = TiTap — pUiTa,
a=1
wher H = Bo,, I'y = \Jao,, Ty = \/byoy, T's = \/b_o_. This is the most
general Lindblad equation which is rotationally symmetric around the axis of
the magnetic field, z-axis (try to think about it little bit).
Take a simple case by =b_ =:b and B = 0. Prove that solutions of the

Lindblad equation have a form p(t) = W, where the Bloch vector n(t)
solves equations

o (t) = =T na(t),

ny(t) = —leny(t),
N (t) = =T 'ng(t).

The relazation times T), T'. depend on a and b. Show that an inequality
Ty =z 21

always holds true. Sketch all results on the Bloch sphere.
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