Useful formulae

e Pauli matrices:
1
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€0 = —0;€ (3)

UloU = o,Ryy, U = exp [19%] . R=explii], (4)
where [J;] ;;, = —ie;x are the SO(3) generators.

e Levi-civita symbol in N dimension: given a generic N x N matrix M,

€irig.niny Minjs Migjsy - - Miyjpy = det (M) €55, - (5)

e Levi-civita contraction:

6ijkEilm — 5jl(5km o (Sjm(skl7 (6)
e Gamma matrices:
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e(ah)" = ote (8)
e(oh) = ate (9)
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e Distributive properties of commutators:

[A, BC] = {A, B}C — B{A,C}, "
[A, BC| = B[A,C] + [A, B|C, (11)

e Definitions of \/p- a7, /p-0



