
Physics 5970, Advanced Quantum Field
Theory

Homework 2

Due Wednesday, February 16, 2005

February 7, 2005

1. Problem 5 from Assignment 1.

2. Using the construction of upσ in terms of vσ prove that
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3. Using the properties of the γµ matrices prove that γ5 = γ0γ1γ2γ3 has
the properties

(iγ5)2 = 1, {γ5, γµ} = 0, γ†5 = −γ5.

4. The rest-frame spinors satisfy

Σ3vσ = σvσ, σ = ±1,

γ0vσ = vσ,
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(Σ1 + iΣ2)v− = v+,
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(Σ1 − iΣ2)v+ = v−,

while
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σ = −σv∗σ,
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γ0v∗σ = −v∗σ,
1
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(Σ1 ∓ iΣ2)v∗∓ = −v∗±,

for imaginary γ0 and Σ. Prove that an acceptable relation is

v∗−σ = iγ5σvσ.

5. Prove that ψψ = ψ†γ0ψ is a Lorentz scalar, while ψσµνψ = ψ†γ0σµνψ
is a Lorentz tensor of the second rank.
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