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Two sharp predictions : cross section depends on Cm energy as ,÷ ,

and angular distribution of  muons is It 050
. Both bone  out by experiment !
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In fact
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Can interpret this 4- vector as a circularly polarized virtual photon .
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Quantum corrections in QED ✓

-

The scattering processes we computed last week were

analogous to classical processes : for example ,
Moller scattering

Can be related to Coulomb scattering in the appropriate
limit . This week

,
we will look at quantum processes with

no classical analogue
.

At Cow energies
,

we will derive the

quantum correction to the magnetic moment of the electron
.

At high energies
,

we will see how quantum freed theory

treats photon emission ( bremsstrahlung )
,

and how the coupling

" constant " actually depends on energy scale ( next week )
.

Let's start First with low energies .
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The last ten is unique to spinors : they hare a

magnetic moment ! You will see this in more detail in Hw ( A Schank to . I ) :
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So we can rewrite the QED vertex as
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§ First ,
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Note that D depends on ×
, y ,

- so  we have to do flak
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integral first
. I

k
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is a Lorentzian dot product ,
while we would prefer a Euclidean

dot prod - of to do the integral in spherical coordinates
.

One subtlety From QFT : all propagators have an  infinitesimal positive

imaginary part . In the K
°

plane ,
this pushes the poles off the

real axis
.
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The magnetic moment represents a response to static Earl B fields

,
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Continuing to many orders in a
, this is he most precise comparison

between theory and experiment that humanity has ever made
.

However , it works For the electron but not for the muon !

There is a 30 discrepancy for gm which is currently being

actively investigated by experimentalists ( g
-2 at Fermilab ) and

theorists ( lattice QCD contributions ? new particles ?)


