1 Useful Formulae, All in One Place

Fourier transformation in 3 dimensions:

¢(7) = 5 € 70(p)

0F) = [d'F eI o).
Performing integrals over space:
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Fourier transformation in 4 dimensions: recall that
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which look just like the 3D expressions. (Don’t you like this metric?)
Lorentz invariant phase space for a particle of mass m:
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Here Ej is also written wy or p°.
Free field theory:

s = [deLfow), 00)]

1 m?
EKloin—Gordon = _§8u¢8H¢ - 7¢2 )
0L, 00|
po= _ IR p
™ = (58u¢ —7K-G 0 ¢>
0L|p, 0
Euler-Lagrange : % = -0, 7" —kx.o 00'¢=m’¢.

(10)

(11)

(12)



The field can be expanded in creation an annihilation operators:
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Note that z and the phases here are 4-vector and 4-vector product, with p® = E; = /p?+m?.

The expansion ONLY works for free fields.

Two-point correlation functions:
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Free theory values:
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Gr or A are called the time ordered correlator or the Feynman propagator or just the

propagator.



Dirac Lagrangian:
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Clifford algebra:
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Dirac equation:
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Lorentz transforms
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Spin contractions
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Spin sums
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Fermionic propagator
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