MATHEMATICAL TRIPOS Part III

Friday, 4 June, 2010 9:00 am to 11:00 pm

PAPER 40

SUPERSYMMETRY

Attempt no more than TWO questions. There are THREE questions in total.

The questions carry equal weight.

Please use the following conventions

ϵ^{12} = −ϵ_{12} = ϵ^{˙1 ˙2} = −ϵ_{˙1˙2} = −1 ,

(θθ) ≡ θ^α θ_α , (θ̄θ̄) ≡ θ_{α̇} θ^{α̇} ,

D_α = [ ∂ ∂θ + iσ^μθ̄∂_μ ] α , D̄_{α̇} = [ − ∂ ∂θ̄ − iθσ^μ∂_μ ] α̇ , H = (σ̄^0) β̇_α { Q^A_α − Γ^A_α , Q̄_{β̇A} − Γ̄_{β̇A} } , where Γ^A_α = ϵ_{αβ} U^{AB} Q̄^B_{γ̇} (σ̄^0)^{γ̇β} and the complex matrix U^{AB} is unitary. σ^μ = (1, σ), where σ are the Pauli matrices.

In natural units, the conversion constant between seconds and inverse width in GeV is 1s ∼ O(10^{24}) GeV^{−1} and the proton mass is ∼ 1 GeV.

STATIONERY REQUIREMENTS SPECIAL REQUIREMENTS Cover sheet None Treasury Tag Script paper

You may not start to read the questions printed on the subsequent pages until instructed to do so by the Invigilator.

Part III, Paper 40

END OF PAPER

Part III, Paper 40