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Problem 1. Suppose K photons are in the state
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resulting K — 1 photons will be in the state
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a) We have ¢, = 0 and 2%22 Oy = (N — M — 1)7, so the remaining photon is in the state
[1o) = %(|H> + (=1)V=M=111/}). The probability for a specific measurement result on each

photon is 1/2; so the cumulative probability is < NJ\} ! ) (%)Nﬁl.
b) We have ¢, = 0 and 2%22 Oy = (2M — N + 1)7/2, so the remaining photon is in the state
[Y0) = %UH) 44~ @M=N+1)117}). The probability is the same.

Problem 2.

a) Heisenberg evolution:

X = [, X] = X +d;
p= %[ﬁ, Pl =~P
Solution:
X(t)=—=+e (X(O) - d) :
Y v

so (X) =d/y(1—e ), (P) =0,(AX?) = Je 2" (AP?) = L2,

b) Position-squeezed coherent state or displaced position-squeezed vacuum. See the attached file.



¢) We rewrite the Hamiltonian as
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H = ——hy(a® — ') + —hd(a—at).
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Hence in the first order
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Problem 3.

a) Rotawing wave approximation Hamiltonian:

Stochastic wavefunction:

Schrédinger equation:
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Vo = (IA —T/2)1), + Q.

b) Solution:

—if) :
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¢) See the attached file.



