
Scatteringofelectromagneticwares

Two differentdomains

1 Scattering at longwavelengths

scattering targets are small in size compared

tothewavelengthsofthe radiation

kda suggests themultipoleexpansion

2 wavelengths are comparable or smaller
thanthe

distancescale that characterizesthetarget

Is old diffraction

Focus on 1

Thomsonscattering

Problem a plane wave of monochromatic EM wave

Incident on a free particleofcharge e andmass m

Theoscillating charge radiates

Quantummechanically rt e rt e

Assume non relativistic motion



Incident plane wave
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We are ignoring themomentumof the incidentphoton
whichis

a valid approximationonly at low frequencies long
wavelength

If he O mc thenmodifications are required

In this region e rte iscalled

Comptonscattering

Use Larmor's formula
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Taking real parts
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Timeaveraged power over one cycle
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directionof scattered wave
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e 2.82 10 cm classicalelectron
radius

physically modeltheelectron as a spherical
surfaceuniformly charged re radiusof
electrostatic energy of sphere

me rest energy ofelectron

Quantummechanics enters thegame at the Compton

wavelengh Note re α

where
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Dolarizationotthescatteredwanegg
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if thescattered wave haspolarization
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Therefore
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average over

initial polarizations

Notmeasuring thepolarization of the scattered wave

means summing over final state polarizations

mantraof scattering theory

average over initial polarizations
Sum over final polarizations
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Example Thomson scattering where the

polarization of the outgoing radiation
is not measured
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Example Unpolarized Thomson scattering

In this case we assume that the incoming

radiation is unpolarized

average over the initial polarization
and the polarization of the outgoing radiation
is not measured

sum over the final state polarizations

Hence
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There will be two polarization sums

For the incoming EM wave choose ke
Then

2
dis Ez












