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Steady-state BTE for small E-fields
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Steady-state BTE for small E-fields
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Conductivity of a metal

Our solution to the BTE gave: o, =—Zq v m( g@j

For a non-degenerate semiconductor, we simplified this to:

Metals have a very high density of electrons in the
conduction band. What is the conductivity of a metal?



Conductivity of a metal

Our solution to the BTE gave: o, —Zq ( afgj

Make the replacement (valid near equilibrium):  v; —v?/3

Convert the sum over k to an integral over k, then
convert the integral over k to an integral over energy
assuming parabolic bands. E=#’k*/2m’

Result...



Conductivity of a metal
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Conductivity of a metal

Our solution to the BTE gave: o, = qzj'Dn(E)Dw(E)(—%)dE

E(k) 1 |
In a metal, the Fermi
\ / E level is very high in the

band. The with of the
Fermi window is small

In comparison to the
variation of the DOS.
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Conductivity of a metal
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Recap:
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s.s. BTE with spatially uniform conditions.

non-degenerate
semiconductor
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degenerate metal
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Now to confuse matters...

Our result for metalsis:  o0,=¢°D,(E,)D,,(E;)

Let’'s see if we can express this in terms of the electron
density,
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Now to confuse matters...
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nondegenerate
Einstein relation
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Second Recap:

—gF %:_f_fo
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sJ =0 &
nx n X

s.s. BTE with spatially uniform conditions.

non-degenerate
semiconductor

O, =nqu,
A\ )
m

degenerate metal
or semiconductor

m

But only a tiny fraction of
the electrons contribute

to conduction!
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Take away

For conductivity, remember this:
_ 1 dfy
) zq ( E)

Not this:

G, =nqp, M, =
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Questions?
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for a metal:
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