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1 Single Stern-Gerlach experiments

A stream of particles arc all prepared in an identical faghion. These are incident upon a SG 4
apparatus. About 60% of these yield S, = +%/2 and about 40% of these yield S, = —#/2.

&) Based on this could one say that the state of every particle after it has been prepared
and before it enters the SG apparatus is |[+§)7

b) Could one say that the state of every particle after it has been prepared and before it
enters the SG apparatus is |—§)7

¢} Consider any particle that yields S, = -+/i/2. After this emerges from the apparatus,
can one say what its state is? Iixplain your angwer.

d) Consider any particle that yields Sy, = —//2. After this emerges from the apparatus,
can one say what its state is? Explain your answer.

¢) Describe how one might take a particle in some unknown state and use a SG apparatus
to prepare the particle in state |-%). When will the procedure definitely fail?
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2 Repeated Stern-Gerlach measurements

Two successive SG measurements are oriented as illustrated.

- - S, = +h/2
8y = +h/2 S /
Sy = —h/2
— 5G9
Sy = +1i/2
SG &
Sy = —h/2 —————— Sy = —H/2

a) Suppose that the particle emerges from the first with S, = +4/2. Determine the
probabilities of the two outcomes of the SG & measurement.

b) Suppose that the particle emerges from the first with Sy, = —#/2. Determine the
probabilities of the two outcomes of the SG & measurement.

_: c) Suppose that the state of the particle prior to the first is |+#) where #i = (% + §) /v/2.
- “Determine the probabilities with which it emerges in all four outputs.
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