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Consider a two-state quantum system (i.e., a system with a two-dimensional Hilbert space) with a
Hamiltonian

Ĥ
.
=

(
E1 0
0 E2

)
(1)

Another physical observable M is represented by the operator

M̂
.
=

(
0 c
c 0

)
(2)

where c is real and positive. Note: Both matrices are written in the same basis.
The initial state of the system is |ψ(t = 0)⟩ = |m1⟩, where |m1⟩ is the eigenstate of M̂ corresponding to
the larger of the two eigenvalues of M̂ .

(a) What is the expectation value of M as a function of time?

(b) What is the frequency of oscillation of the expectation value of M?
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