
Spin part 3

From the previous section we have for the z direction
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If |s⟩ is not an eigenstate then the result of measuring |s⟩ is a random value. For example,
let θ = π/3. Then cos θ = 1
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and the probabilities are
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Expectation value is a useful statistic for analyzing stochastic data. The eigenvalues for spin
measurement are ±ℏ/2. Hence the expected value is(
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For state |s⟩ such that θ = π/3 the expected value in the z direction is(
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Expected values are obtained from spin operators as

⟨Sx⟩ = ⟨s|Sx|s⟩ ⟨Sy⟩ = ⟨s|Sy|s⟩ ⟨Sz⟩ = ⟨s|Sz|s⟩

Returning to the example θ = π/3 we have
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Hence the expected value in the z direction is
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https://georgeweigt.github.io/examples/spin-part-3-demo.html

