Solution To PHYS622 Homework Set 6

1 Solutionl
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Because of the boundary conditions,we get

we have
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(c).For ground state
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Therefore,
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3 Solution3

(a).From 2(a). we get
ihe eB

I, 10, = 2B, —int2
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(b).
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We can separate the motion in z-direction and get

1 h2k2?

(24T = (B— )y

For the motion in x-y plane,compare it with one-dimensional harmonic oscilla-
tion:
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5 Solutionb

Note [4, A*] =0 ,i.e.they commute. So
U= A(AT) Ut = A1 At
Therefore

UUt = A(AY)TTATIT AT = A(AAT) 1A = A(ATA) AT = 4471 (44 DT =1

detU = detA det(AT) ™t = detA det(A™') =1

We also can write U as explicitly form:
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Therefore x5 Xej is an eigenfunction of H in the limit A — 0 with eigenvalue
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But Xj Xe+ is not the eigenstate of §total. However we can write
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X+ X ﬁ
where
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