
MATH425 - Quantum Field Theory

Set Work: Sheet 5

1. Show that
[γµ, γλγρ] = 2(δµ

λγρ − δµ
ργλ).

Hence check that

Σλρ = −

i

8
[γλ, γρ]

is a solution of
1

2
(δµ

λγρ − δµ
ργλ) = i[γµ,Σλρ].

2. Show that
tr[γµγν ] = 4ηµν .

Now show that

γµγνγργσ = 2ηµνγργσ − 2ηµργνγσ + 2ηµσγνγρ − γνγργσγµ.

Hence show that

tr[γµγνγργσ] = 4[ηµνηρσ − ηµρηνσ + ηµσηνρ]

3. Show that
γµa1/ γ

µ = − 2(a1.γ),

γµa1/ a2/ γ
µ =4a1.a2,

where
a1/ = aν

1
γν .

4. Show that if jµ(x) = ψγ5γµψ, then under a Lorentz transformation jµ

transforms as
j′µ(x′) = Lµ

νj
ν(x),

while under a parity transformation jµ transforms as

j′µ(x′) = jµ(x).

jµ(x) is called an axial vector or pseudovector.


