SP425: Advanced Quantum Theory Spin Due Friday September 4, 2026

Question #1: The spinor state of a spin-1/2 particle is given by is given by:
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(a) Determine, as a function of time, the probability that a measurement of S,

h

will give an answer of ) and the probability that it will give an answer of —1—5.

(b) Determine, as a function of time, the probability that a measurement of S,

h
will give an answer of —3 and the probability that it will give an answer of +§.
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Question #2: An electron is placed in an oscillating magnetic field: E(t) =

Bycos(wt)k. The Hamiltonian of the system is then
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The spinor state of our electron is given by is given by:
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(a) Confirm that this spinor state obeys the Schrodinger equation (i.e. show that

A dX
Hy =1h—).

(b) Determine (S;), (S,), and (S.) (each may depend upon time).

(¢) Determine, as a function of time, the probability that a measurement of S,
h

will give an answer of —5
(d) You might notice that at ¢ = 0 a measurement of S, will give an answer of
+§ with 100% probability (i.e. x(t =0) = X(+))- What is the minimum field (B)

needed to force a complete spin flip (so that your answer in part ¢ will reach 100%
at some time)?



