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QUANTUM FIELD THEORY, PROBLEM SHEET 10
Solutions to be discussed on 10/12/2024.
Problem 1: The Clifford algebra

1. Given a set of four matrices v* which satisfy the Clifford algebra

Ay =29,

show that the matrices v* = 7[y*,~"] satisfy the Lorentz algebra:

[,ym\’ ,ypa] = (g)\p,yna . gnp,_)/)\a o g)\a,_)/np + gfw',y/\p) )
2. Verify that the Clifford algebra is satisfied by both the Weyl representation of
v matrices
o (0 1 o 0 ¢
T \10) T (-7 0)
and the Dirac-Pauli representation

o (1 0 . (0 ¢
T=Vo 1) 77\ -0

and find the unitary transformation that takes one into the other.

3. Defining 7° = i v%91v2+3, calculate

{79} and  [° 4]
Problem 2: The Dirac field

1. Show that
l po o i po i po g v 2
1+ §Wpa’Y YT - §sz77 =(1- EwpaM VYt O(HWH ) )

where the M?? generate the vector representation of so(1,3),

(Mﬁ)\)uy — (5Hu5>\1/ o 5/@V5)\M) )
Use this result to conclude that the Dirac Lagrangian

L =9 (in"9, —m)y

is invariant under proper orthochronous Lorentz transformations.

2. Find the Euler-Lagrange equations obtained from the Dirac Lagrangian.



