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QFT outline

Theme Topic Textbook sections  Additional reading
Intro Syllabus review
Review Lorentz transforms & 4-vectors S2.1 TO, PS2.1
Maxwell's equations T6.1
Plane waves & oscillators S2.2 T1.2
Classical field theory S3.1,S3.2,S3.2 T1, PS2.2
Symmetries S3.3,T1.3
Lorentz group S10.1 T4.0
Fields and the Lorentz group
Particles and groups  Particles and fields: Unitary reps of the Poincare group S8.1
General reps of the Lorentz group S10.1.2
Spin 0 S8.2.1
Spin 1/2 and the Dirac Lagrangian S10.2 T4.1,PS3.1, PS3.4
Gamma matrices S10.3, S10.5 PS3.2
Free particle solutions of the Dirac equation Spg 172, S11.2 T4.3, PS3.2, PS3.3
Chirality, helicity & spin S11.5, S11.6, S11.7 T4.6, PS3.6
CPT PS3.6
Continuous symmetries, review
Spin 1 S8.2.2,S8.2.3 T6.1
Quantising free fields  Scalar fields & normal ordering S2.3,54.2 PS2.3
Heisenberg picture and time dependence S2.3.2,T4.6
Complex scalars S8.4,S9.1, S12.3 T2.5
Spin & statistics & two-point functions S12.1,S12.2,S12.4
Quantising spinor fields S12.3 PS3.5
Quantising vector fields S8.4
Interacting theories Interacting fields
Cross-sections and decay rates S5.1 T3.6, PS4.5
S-matrix & the LSZ reduction S6.1 PS4.5
The interaction picture PS4.2 T3.1
Normal ordering and Wick’s theorem S7.A T3.3,PS4.3
Position space Feynman rules & diagrams S7.1.1 T3.4,PS4.4
Momentum space Feynman rules S7.3
2->2 scattering examples S7.4
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Textbook sections

Additional reading

Scattering in QED

Gauge invariance & covariant derivatives
Scalar QED Feynman rules
Mandelstam variables

Scattering in scalar QED

Ward identity in scalar QED

QED Feynman rules

Scattering in QED — e+e- -> mu+mu-
Contraction identities

Rutherford scattering e-p+->e™-p™+
Crossing symmetry

Compton scattering
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S8.3, S8.6
S9.2
S7.4.1
S9.3
S9.4
S13.1
S13.3
S13.2
S13.4
PS5.4
S13.5

T6.2, T6.3

T6.4, T6.5, PS4.8
T6.6, PS5.1
T6.6, PS5.1

PS5.5
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