
8.325 Homework 7 

Iain Stewart, May 6, 2007 

Due: Thur. May 17. 

Problem 1) Some algebra used to study θ-vacua and instantons 

a) Let G̃µν = ǫµναβ Gαβ and 

� 2i � 
Kµ = 2ǫµαβγ Tr GαβAγ + AαAβAγ (1) 
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and show that ∂µKµ = Tr[Gµν G̃
µν ]. Feel free to use the Bianchi identity, DµG̃

µν = 0, 
without proof. 

b) Show that the instanton 

r2 
† x4 + i~x · ~σ 

Aµ = (−i)g ∂µg, g = (2) 
r2 + ρ2 r 

where r2 = x4
2 + ~x2 satisfies the Euclidean field equations DµGµν = 0. 

Problem 2) Scalar production, e + e − qS → q¯


Peskin & Schroeder, page 596, Problem 17.2, part a).


Problem 3) Deep inelastic scattering from a photon. 

Peskin & Schroeder, page 649, Problem 18.4 parts a), b), c). 


