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1 Spin-1/2 particle in a constant magnetic field

Suppose that a spin-1/2 particle of mass m, charge g and g-factor, g in the magnetic field
B = Byz

Determine the evolution operator and show that it is a rotation. Find the axis and angle of
rotation.
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2 Energy eigenstate evolution
Suppose that the Hamiltonian for a spin-1/2 system is
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where w has units of frequency.

- a) Show that |+&) and |—&) are eigenstates of the Hamiltonian.
b) Suppose that a spin-1/2 particle is initially in the state |[+&)}. Determine its state at
any later time.
c¢) If the spin-1/2 particle is initially in the state |+&) will the measurement statistics at
any later time be any different than at the initial instant?
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