
MATH425 - Quantum Field Theory

Set Work: Sheet 4

1. (Revision) Prove

∂ρ

∂t
+ divj =0,

where j = −
ih̄

2m
[ψ∗∇ψ − ψ∇ψ∗]

using the standard non-relativistic Schrödinger equation.

2. Using the same method used to derive Eq. (1.27) in the notes, show that
if

φ =
1

(2π)3

∫

d3p
1

2p0

[

f+(p)e−ip.x + f−(p)eip.x
]

then

||φ||2 =
1

(2π)3

∫

d3p
1

2p0

[

|f+(p)|2 − |f−(p)|2
]

,

where

||φ||2 = i

∫

φ∗∂0φd
3x.

3. Defining γ5 = iγ0γ1γ2γ3, show that

γ5† =γ5

{γ5, γµ} =0.

4. By inserting (γµ)2 = 1 for some µ = 0, 1, 2, 3, write each of γ0γ1γ2 and
γ0γ1γ3 as a product γ5γν for some ν = 0, 1, 2, 3.


