
Introduction to QFT

Assignment 2

Due on 10.11.17

This assignment has to be handed in not later than at noon 09.11.17.

1. (35%) Without using any particular representation of the Dirac matrices
αi and β, evaluate the commutators of the Dirac Hamiltonian HD =
α · p+ βm with the following operators:

(a) p = −i∇
(b) L = r × p
(c) L2

(d) S = 1
2Σ, where Σ = i

2γ × γ and γ = βα

(e) J = L+ S

(f) J2

(g) Σ · p
|p|

2. (45%) Show that ∑
s=1,2

us(p)ūs(p) = /p+m,

∑
s=1,2

vs(p)v̄s(p) = /p−m,

and that

ūi(p)uj(p) = 2mδij ,

v̄i(p)vj(p) = −2mδij ,

where us(p) and vs(p) are solutions of the Dirac equation.

3. (20%) Without using any particular representation of the Dirac spinors,
prove the following identities (σµν = i

2 [γµ, γν ]):

2mū(p1)γµu(p2) = ū(p1)[(p1 + p2)µ + iσµν(p1 − p2)ν ]u(p2) ,

ū(p1)σµν(p1 + p2)νu(p2) = iū(p1)(p1 − p2)µu(p2) .
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