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Frow\ 20l9 exam!

A system of two spins has a Hamiltonian H = %ﬁ where J = S; + S5, At t = 0, the system
1s in the state

= 1L,M =0) = = (1 +1 1) ()

Starting at t = 0, a time-dependent perturbation
H, = Ae7%S2 (5)

is added to the Hamiltonian, where S5 = 1 ® 57 is the z-component of the spin for the

second particle.

a) In the approximation of first order time-dependent perturbation theory, what is the prob-

ability that the system will have made a transition to the J = 0 state
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[J=0,M=0)=— (1) =) . (6)
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A system of two spins has a Hamiltonian H = %Jz where J = §; +S,. At t = 0, the system '\)“ -} (’( 3 —
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Consider a quantum system described by a Hamiltonian

2
p 1 g
= — + =k(t
where K
k(t) = mw] + G s
1+ (}.0)
a) At t = —oo, the system starts in the ground state of the Hamiltonian at that time. For

small values of the parameter K, estimate the probability that the system will have made a

transition to some other state, ‘o\/ timet=oo.
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a) At t = —oo, the system starts in the ground state of the Hamiltonian at that time. For
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Consider a quantum system described by a Hamiltonian ? . (-(‘) =
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a) At t = —oo, the system starts in the ground state of the Hamiltonian at that time. For

small values of the parameter K, estimate the probability that the system will have made a

transition to some other state.
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Consider a quantum system described by a Hamiltonian 'P . (_h =
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a) At t = —oo, the system starts in the ground state of the Hamiltonian at that time. For

small values of the parameter K, estimate the probability that the system will have made a

transition to some other state.
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Problem 3

A particle of mass m is in the ground state of an infinite square well potential of width a.
Starting at t = 0, the potential in the left half of the well increases at a constant rate from 0
to V in time T and then decreases back to zero at a constant rate in time 7". If V is small,
what is the probability that the particle will be found in the first excited state of the well at

time 277 Hint: the formula sheet should help. i -5 'l,',' J 2
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