Problem 5: Time Evolution (10 Points)

Consider the Hamiltonian and a second observable, B, for a system that can be represented
in a 3-dimensional Hilbert space using the orthonormal basis: |ej}, |ez) and jes)

with
1 it 0
161> = 0 ,]CQ) = 1 f 63} = 0
0 G 1

as:

2 0 ¢ 10 -1
H=hwi{0 01|, B= c 2 0
0 1 0 -1 0 1

The system at time t=0 is in the state:
[W(0)) = lea)
/‘g)f/ Calculate the eigenvalues and normalized eigenvectors of H and B. (2 Point)
=

P)/Determine IU(t)), the wavefunction at & later time.(1 Point)  winl () (n ¢ b

L’}J/Determine Byey(b = 2), the probability of obtaining b = 2 if b is measured at an
arlfitrary time.(1 Points)

Is your probability in part ¢} time-dependent or time-independent? Discuss in detail {1
Point)

&y)jDerive an expression for BC)?<B> where {B) = (P(t}iB|¥(t)) by explicit differentiation
using the Time-Dependent Schrodinger Equation.(2 Points)  Tueive (A oy e tin

Use your expression in part b) to find %(B) for this system using the |¥(%)) you found
in part a). {2 Points)

g f{ Without doing further calculations describe what result you would expect for %(B yif
the initial wavcfunction |¥(0)) = |eg) changes to:

[T(0)) = fea)

Explain your answer in detail.(1 Point)
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