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Exercice 1. (20 points) Dirac representation

In the standard Dirac representation, the Dirac matrices have the form

o_ (1 0 L 0 &
Vs = 0 —1 Vs = _5_» 0 ’
where & is the vector of the 3 Pauli matrices:
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Using this representation of the gamma matrices, show the following
identities:

Y, 9]+ = Y + 4 = 291,

7 = 507"70-

Exercise 2. (30 points) : Weyl representation

In the so-called Weyl representation, the Dirac matrices have the form
0 ot
T
’YW - < 6"“ 0 >7
where o = (1,5) and * = (1, —37).

(a)(10 points) Write down a unitary matrix S connecting both repre-
sentations v5 = S’yﬁ/Sfl.



(b)(10 points) Write the 5 matrix in both representations.

(c)(10 points) In the Weyl representation with ¢ = < zL >, show that
R

the bispinors v;, and ¥r are independent for massless particles, and write
down the eigenstates of the chirality operator 5 with their corresponding
eigenvalues.

Exercise 3. (50 points) : Dirac matrix calculus

Without using an explicit representation of the gamma matrices, show the
following identities:

Y =4,
Triy!y"] = 49",
Tr[yilﬁ;éd] =4(a-bec-d—a-cb-d+a-db-c),
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[751 Vu]Jr = 01
TI'[’)/5] = Oa
Tr[v"y"v5] = 0,

Tr [V“V”vavﬁ 75] = 4ietvoP
Tr[y*..A#] =0, if n is odd,

where ¢ = atv,, v5 = i7"719%93, and €p123 = 1



