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Aufgabe 4 (6 Punkte): Reduced states

Consider the pure state of 2 qubits (A and B):
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(a) What are the reduced density matrices of p4 and pp?

(b) Are the reduced states of p4 and pp pure or mixed?

Aufgabe 5 (12 Punkte): Pure dephasing

The Kraus operators associated to the pure dephasing process of a qubit are:
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where A quantifies the noise intensity. Alternatively one can also associate the following Kraus
operators to the same process:

k=va(l?), w-vizaf(l %),
0 1 0 -1
where o = (1 + /1 — ).

(a) Show that both sets of Kraus operators define the same dynamical map.
(b) Find the unitary transformation that relates the two sets.

(c) Consider A = 1 — e~2'" where I is known as the rate of decoherence. What happens to an
arbitrary qubit state as ¢t — o0?

Aufgabe 6 (12 Punkte):

Find the Kraus operators associated to a map that upon acting on an arbitrary qubit state produces
the completely randomized state p = 1/2. Hint: It could be useful to use the Bloch vector
representation of a qubit state
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