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Problem 1. Using the Heisenberg equation, we find
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Now integrating over time, we obtain

X(t) = X(0)+ \/ié[cos(()t + @) — cos @l;

P =P0) - \/% [sin(Qf + ¢) — sin ¢)].

The trajectory is circular with the radius \/5’5 and period 27 /€.

Problem 2.
a) Since
0)) = fa) = e—lal/2§ @0y
$(0)) = o) > el
we find
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b) For vt = 7, e—ivntt equals 1 for even n and —1 for odd n. Hence one can write
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Problem 3.

a) The initial density operator
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becomes after decoherence
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b) The state of Alice’s photon after Bob’s measurement is
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The corresponding probability is Trpa = %(6082 6 + 4sin®6).

¢) For unnormalized p4:
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Ellipse (2R,)? + (R.)? = 1.



