
Lecture 12

Intrinsic spin of electron (proton, neutron, muon, . . . )
Angular-momentum quantum number s = 1
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Basis states represented by two-component “spinors”
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(
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)
βz =

(
0
1

)
Spin angular-momentum operators
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σ2 Ŝz =
~
2

σ3

in terms of 2×2 Pauli matrices

σ1 =
(

0 1
1 0

)
σ2 =

(
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i 0

)
σ3 =
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1 0
0 −1

)
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Eigenvectors of Ŝz : αz , βz , with eigenvalues: +~/2, −~/2

General spinor
γ = c1 αz + c2 βz =

(
c1
c2

)
|c1|2, |c2|2: probabilities of getting Sz = +~/2, −~/2

Expectation value of operator (matrix) Â in state γ

〈Â〉= γ
†Âγ

Hermitian conjugation (complex conjugation and transpose)

γ
† =

(
c∗1 c∗2

)
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