Problem 4: Matrix Mechanics (10 pts)

Consider a system governed by a Hamiltonian H, with an observable C.
The Hamiltonian is represented in the |e;) basis as:

100
H=%/w|0 0 1
010
1 0 0
Where |e1) = (O) , le2) = (1), leg) = ( )
0 0 1

The eigenvalues and eigenvectors of H are

‘ 0 0
|E1:—hw>:~\}-§—(1),|E2:hw,1):% <1>,|E2:hw,2>: (o)
1 1 0

Let C be represented in the |e;) basis as

C:

N OO
<O = O

2
0
0
At t=0, the system is in the state: |¥(t = 0)) = %|61> + %|€2>

a) At time t=0, the observable C is measured. What results are possible
and with what probabilities? (2 pts)

b) Determine the representation of the time evolution operator U(t, to = 0)
in the |e;) representation. (2 pts)

¢) Determine |¥(¢)) in the |e;) basis. (2 pts)

d) If C is measured at some later time t, what results are possible and with
what probabilities? (2 pts)

¢) Are your probabilities time dependent or time independent? Explain (2
pts)
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