MANDL AND SHAW

Chapter 5. Photons: Covariant Theory ¢
5.1. The classical field theory ¥

5.2. Covariant quantization ¢/

5.3. The photon propagator ¥

Problems; 5.1 5.2 5.3 5.4

Chapter 6. The S-Matrix Expansion
6.1. Natural dimensions and units ¢
6.2. The S-matrix expansion ¥

6.3. Wick’s theorem

Problems; none

Chapter 7. Feynman Diagrams
7.1. Feynman diagrams in configuration space
7.2. Feynman diagrams in momentum space

Mandelstam variables
Variables s, t, u, defined for a scattering
process with 2 incoming particles and 2
outgoing particles;

> |F>

s=(p,*Pp,)* = (py+p,)*
t=(p,—py)* =(p,—p,)’
u=(p,~p,)=(p;~p,)

Exercise: Prove
s+t+u:m12+m22+m33+m42




Example.

Electron-electron scattering, Duv(k) = — glw/ (k% +1ig);
e(p,) +e(p,) — e(pg) +e(p,) we can set ie = 0.
— the Moller cross section;
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The Casimir trick:
replace products of
matrix elements by
traces!
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Computer tools:
Mathematica and FeynCalc
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Interference of the two diagrams
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da/d{} [barns]

Moller scattering
detiial sl

R | O Red curves

= the Moller cross section;

CM frame of ref.; E1 = energy of one
electron.

3 Blue dashed curves
= a simple approximation

X 1/sin*(0/2) as 6 — 0
C 1 /sin* (=—90)/2) as 6 —> =«

based on the classical Rutherford
Cross section.

O Forward - backward symmetry:
o(mr—0)=0c(06)
because e, and e , are identical.
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