
 

Last time
introduced covariant derivative
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In the case of the Dirac field
the above gives
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We keep u finite here as a regulator
for the propagator
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Feynman rules

vertex Fynn iet

propagator KI na EE Yu

external photon lines
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53.4 Electron Scattering and

Gange invariance

Electron scattering
Consider two electrons scatter off
each other

to order ed
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Applying the Feynman rules we

get for diagram Ca
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where use was made of
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identity is momentum space version

for 2J x o where J 42 4

thus knkyna doesn't enter
and we can safely take the

limit n so giving
ACP Pat p.ie pyaa
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By Fermi statistics the amplitude

for diagram b is ACB P

thus total amplitude is

M ACP B A B R 2

The cross section likelihood is the

square of M
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the first term is
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In simplest experiments initial electrons
are un polarized and final polarization
is not measured

have to take average
Up sa pis PIL xx

Define
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trfP.tnmcptmlry
4 HCP.PH

2

pe2yTTP.P EnvCB.Pa



Similarly in averaging
and summing

A B P A P P we get
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applying 6 one can again write

K as a trace

Let's evaluate the traces

Emr P P trapper matron

trace of odd
number of

2matrices vanishes

Next write
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Computing in the relativistic limit

where map we get far k

it
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In the same limit map
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thus giving in total
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In the center of mass frame in

the relativistic limit
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Hence
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Putting everything together one obtains
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where

Flo It cos 012 2
sin 012

t sink02 costa
It sink 0 4
Cos 0 2

the first term favors forward
scattering photon propagator blows up
at K o

the last term ensures the symmetry

is it O electrons are

indistinguishable
the second term is a quantum
interference


