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29. The 4× 4 matrix γ5 is defined as γ5 = iγ0γ1γ2γ3.

a) Show that γ25 = 1.

b) Show that {γ5, γµ} = 0.

c) Show that PR/L = (1±γ5)/2 are projectors, i.e. P 2
R/L = PR/L, PR PL =

0, PR+PL = 1. Show then that PR/L ψ are eigenvectors of γ5 with
eigenvalues ±1.

d) Compute γ5 in the Dirac representation of the γ matrices. Apply
this to the u spinors as derived (in the same representation) in
the lecture for the case of m = 0 and ~p = (0, 0, p) along the z
direction. Compare with exercise 20.

30. a) Utilizing 29.b) proof that tr{γµ} = 0 = tr{γµγνγσ} = 0.

d) Compute tr{γµγνγσγρ}, using the Clifford algebra, the properties
of a trace and exercise 15.

c) Show that tr{γµγ5} = tr{γµγνγ5} = tr{γµγνγργ5} = 0 and that
tr{γµγνγργσγ5} = 4iεµνρσ with the totally antisymmetric (Levi-
Civita) tensor ε0123 = +1.
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