
33.19 Why is the twistor commutator ZαZα − ZαZ
α real?

〈ψ|(ZαZα − ZαZ
α)φ〉 = 〈(ZαZα − ZαZ

α)ψ|φ〉, since when you move operators from the
right to the left side of an amplitude, you take the complex conjugate and reverse the order of
operation. So ZαZα − ZαZ

α is the dual of itself.
So if ZαZα − ZαZ

α = βI, where β is a complex number, then
β〈ψ|φ〉 = 〈βψ|φ〉 = 〈(ZαZα − ZαZ

α)ψ|φ〉 = 〈ψ|(ZαZα − ZαZ
α)φ〉 = 〈ψ|βφ〉 = β〈ψ|φ〉,

so β must be real.
This is only a guess ...
Laura
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