
QFT Exercises 2

Due on 06.11.14

Topics covered: Dirac equation.
As always, we use natural units: ~ = c = 1.

1. (25%) Show that

2∑
r=1

u(r)(p)ū(r)(p) ∝ (/p+m), (1)

2∑
r=1

v(r)(p)v̄(r)(p) ∝ (/p−m), (2)

where u, v are Dirac spinors. Find also the proportionality factors.

2. (25%) Prove that

Σ · p
|p|

u(r)(p) = (−1)r+1u(r)(p) (3)

Σ · p
|p|

v(r)(p) = (−1)rv(r)(p) (4)

3. (25%) Without using any particular representation of the Dirac spinors,
prove the following identities (σµν = i

2 [γµ, γν ]):

2mū(p1)γµu(p2) = ū(p1) [(p1 + p2)µ + iσµν(p1 − p2)ν ]u(p2) (5)

ū(p′)σµν(p+ p′)νu(p) = iū(p′)(p′ − p)µu(p) (6)

4. (25%) Prove the following identities without using any particular repre-
sentation of the gamma matrices:

a) /p
2 = p2,

b) γµγ
µ = 4,

c) γµγ
νγµ = −2γν ,

d) γµγ
αγβγµ = 4gαβ ,

e) γµγ
αγβγηγµ = −2γηγβγα.

f) σµνσ
µν = 12

g) σµνγ
ασµν = 0
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