
Quantum Physics 1 Jan. 17, 2005

Exercise No. 14: The Dirac Equation

1. Show the following relations where γ0 = β and γi = βαi:

(a) γµ† = γ0γµγ0,

(b) γµγνγµ = −2γν ,

(c) γµγνγλγµ = 4gνλ,

(d) Tr(γµγν) = 4gµν ,

(e) (aµγ
µ)(bνγ

ν) = aµb
µ− iσµνaµbν , where aµ and bµ are four-vectors.

2. Find the transformation properties of the objects bellow under Lorentz
transformations:

(a) ψ̄ψ,

(b) ψ̄γ5ψ,

(c) ψ̄γµγ5ψ,

(d) ψ̄σµνψ.

3. Write the Maxwell equations in the absence of charges and currents in
Dirac form in terms of a six-component field amplitude. What are the
matrices corresponding to α and β?
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