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1. Brain-warmer.

Show that in a coherent state |φ〉 the particle number statistics

P (n) ∝ 〈n|φ〉

are given by the Poisson distribution. Find the mean and variance.

2. Chiral anomaly in two dimensions.

Consider a massive relativistic Dirac fermion in 1+1 dimensions, with

S =

∫
dxdtψ̄ (iγµ (∂µ + eAµ)−m)ψ.

By heat-kernel regularization of its expectation value, show that the divergence

of the axial current j5µ ≡ iψ̄γµγ
5ψ is

∂µj
5
µ = 2imψ̄γ5ψ +

e

2π
εµνF

µν .
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