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8.8 Expectation values in charge-conjugated states.

Remark: The definition makes sense as a comparison with our result ρ = ψ†(x)(i∂t)ψ(x) for the

energy density shows.

a.)

〈O〉c = 〈ψc|O |ψc〉 =

∫

d3x(iγ2ψ∗)†O iγ2ψ∗ =

∫

d3xψ∗† γ2†
︸︷︷︸

=−γ2

O γ2ψ∗ (183)

= −

(∫

d3xψ†(γ2Oγ2)∗ψ

)∗

= −〈ψ| γ2O∗γ2 |ψ〉∗ (184)

where we used γ2† = −γ2 and γ2∗ = −γ2.

b.) In the coordinate representation p = −i∇ and

〈p〉c = −〈ψ| γ2(+i∇)γ2 |ψ〉∗ = −〈ψ| (−i∇) |ψ〉∗ (185)

= −〈ψ| (−i∇) |ψ〉 = −〈p〉 (186)

where we used going from (185) to (186) that the expectation value of p is real.

c.) Direct calculation of γ2Σ∗γ2 gives diag(σ∗T ,σ∗T ) and thus 〈Σ〉c = −〈Σ〉.
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