
PAGE 1 OF ??
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NTNU

Institutt for fysikk

SUGGESTED SOLUTION

Quantized radiation field
We follow here the derivation given on page 350 in the P. C. Hemmer book. By direct insertion of A
we obtain
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With our |i⟩ and | f ⟩, only two terms in the above double-summation will contribute: either ak1,λ1 has
to annihilate the photon in the initial state while a†

k2,λ2
creates the photon that is present in the final

state (such that k1 = k and k2 = k′), or vice versa. It can be verified that both terms contribute with
equal magnitude. Therefore, using a|n⟩=
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nk,λ(nk′,λ′ +1)|ψi⟩. (2)

Introduce the quantity r0 = e2/(4πε0mc2). This is the classical electron radius, defined as the distance
where the Coulomb energy between two electrons is equal to the rest energy of one electron. When
we use that
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since ki = 0, we finally obtain
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