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where the proper contribution
’
w7 T4 (q) = (¢°° — ¢*¢™)iTI(q) (1.19)
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is called the vacuum polarization tensor. It is depicted in Fig. 11-2(a)
(along with corrections to the photon-fermion vertex and fermion propa-

gator in Figs. II-2(b)-(c)), and is given to lowest order by
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(1.20)
The self-energy of Eq. (1.20), now expressed as an integral in d dimen-
sions, 18
Hf.‘e;'ﬂ{q] _ 4i(52g£_2f /. ddp PQ(J—' q,] +p { q)" + f,‘“ﬁ( —p- {p — q”
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(1.22)

where we retain the same notation I1%?(g) as for d = 4 and we have
already computed the trace. Upon introducing the Feynman parame-

terization, Dirac relations, and integral identities of App. C-5, we can
perform the integration over momentum to obtain
2 - 1
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(1.29)

it can contribute to the full amplitude upon coupling the propagator
to electromagnetic vertices. The above suggests that we associate the
physical, renormalized charge e with the bare charge parameter ep by

(1.30)
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and
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with 2e = 4 — d.
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