Conductivity in the presence of free electrons
The presence of an electric field will result in electron acceleration but some of the energy must necessarily be lost due to radiation and collisions. I’ll assume the following equation of motion:
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where Rj is a linear dampening coefficient for the jth equivalent electron.
This is solved for the velocity if the assumption is made that the velocity varies as
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Assume that there are N electrons in a unit volume each with a common velocity vj:
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Next, if Ohm’s law is valid, then the conductivity will be given by:
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In the last lecture we had:


[image: image6.wmf](

)

(

)

1/21/2

22

k11i11

emem

ss

ewew

ww

ìüìü

ïïïï

éùéù

ïïïï

=++++-

íýíý

êúêú

ïïïï

ëûëû

ïïïï

îþîþ

%


and so we thus have:
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This shows clearly we’re going to have some additional effects here. It’s a good topic for future investigations.
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