
Problems Chapter 6, QFT 2010

1. Show the Gordon identity

ū(p′)γµu(p) = ū(p′)

[
p+ p′

2m
+
iσµνqν

2m

]
u(p)

2. Show that
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AB
=

∫
dxdyδ(x+ y − 1)
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(xA+ yB)2
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ABC
=

∫
dxdydzδ(x+ y + z − 1)
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(xA+ yB + zC)3

3. Show that

ū(p′)
{

[−y/q + z/p]γ
µ[(1− y)/q + z/p] +m2γµ − 2m[(1− 2y)qµ + 2zpµ]

}
u(p) =

= ū(p′)
{
γµ[(1− x)(1− y)q2 + (1− 2z − z2)m2] + (p′ + p)µmz(z − 1) +

+qµm(z − 2)(x− y)}u(p)

and that the coefficient of the qµ term vanishes after integration over x and y.

4. Use a Wick rotation to show that∫
d4`
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5. Use the method of Feynman parameters to show that I(v, v′) = 2fIR(q2) where

I(v, v′) =

∫
dΩk̂

4π

(
2 p · p′

p · k p′ · k
− m2

(p · k)2
− m2

(p′ · k)2

)
2fIR(q2) =

∫ 1

0

2m2 − q2

m2 − ξ(1− ξ)q2
dξ − 2 =

∫ 1

0

2 p · p′

(ξ2 + (1− ξ)2)m2 + 2ξ(1− ξ) p · p′
dξ − 2

and that for −q2 � m2

fIR(q2) = log
−q2

m2

Please send an email to Johan.Rathsman@physics.uu.se before the problem solving session
stating one problem that you would like to solve on the blackboard and one problem that you
would like to see the solution to. (Click an the email address to get a preformated mail.)
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