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Srednicki 56.1. Use equations 55.11 and 55.21-55.23 to verify equations 56.9 and
56.10.

Equations 56.9 and 56.10 together give the following, which we have to verify:

〈0|TAi(x)Aj(y)|0〉 ?
=

1

i

∫
d4k

(2π)4
eik(x−y)

k2 − iε
∑
λ=±

εi∗λ (
~k)εjλ(

~k)

Let’s take this left hand side, and use equation 55.11:

〈0|TAi(x)Aj(y)|0〉 = 〈0|T
∑
λ=±

∫
d̃k

[
εi∗λ (

~k)aλ(~k)e
ikx + εiλ(

~k)a†λ(
~k)e−ikx

]
∑
λ′=±

∫
d̃k′

[
εj∗λ′ (

~k′)aλ′(~k
′)eik

′y + εjλ′(
~k′)a†λ′(

~k′)e−ik
′y
]
|0〉

We can multiply. Two of these will immediately vanish; the remaining two give:

〈0|TAi(x)Aj(y)|0〉 =
∑
λ=±

∑
λ′=±

∫
d̃kd̃k′

{
〈0|Tεi∗λ (~k)aλ(~k)eikxε

j
λ′(
~k′)a†λ′(

~k′)e−ik
′y|0〉

+ 〈0|Tεiλ(~k)a
†
λ(
~k)e−ikxεj∗λ′ (

~k′)aλ′(~k
′)eik

′y|0〉
}

This gives:

〈0|TAi(x)Aj(y)|0〉 =
∑
λ=±

∑
λ′=±

∫
d̃kd̃k′εi∗λ (

~k)ei(kx−k
′y)εjλ′(

~k′)〈0|Taλ(~k)a†λ′(~k
′)|0〉

Now we use equation 55.23. The term with operators vanishes; the constant term remains:

〈0|TAi(x)Aj(y)|0〉 =
∑
λ=±

∑
λ′=±

∫
d̃kd̃k′εi∗λ (

~k)ei(kx−k
′y)εjλ′(

~k′)〈0|(2π)32ωδ3(~k′ − ~k)δλλ′|0〉

This will allow us to do the k′ integral and the sum over λ′:

〈0|TAi(x)Aj(y)|0〉 =
∑
λ=±

∫
d̃kεi∗λ (

~k)eik(x−y)εjλ(
~k)〈0|0〉
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which we can write as:

〈0|TAi(x)Aj(y)|0〉 =
∫
d̃k eik(x−y)

∑
λ=±

εi∗λ (
~k)εjλ(

~k)

Now we can match up equation 8.11 and 8.13 to write this as:

〈0|TAi(x)Aj(y)|0〉 X
=

1

i

∫
d4k

(2π)4
eik(x−y)

k2 − iε
∑
λ=±

εi∗λ (
~k)εjλ(

~k)

as expected.
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