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RelaXxationillimelAPRiOXEs

Left alone, non-equilibrium will tend to go to
equilibrium
o Collisions will happen at time scale 7.

o Collisions wipe out all information about previous
distribution.

o If equilibrium (Fermi-Dirac), then stay equilibrium.
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g is the distribution function; 0 means (local) equilibrium

gn (T, Z)
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WVolikingdEesmula
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Simplify, assuming
* Weak E and temperature gradient (also Vu~ O(VT))
* No spatial dependence in field and t©

o 1= 1(e(k))
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Electhicalf®ondUctivity
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Currans, [Electre and Tharmmel

O For a volume element
dQ=TdS=dE- udN

jq — Tjs = Je _ﬂfjn







Tvermmel Cenauetivity

O Temperature gradient and no electric current

Wiedenmann-Franz law again — under very general condition

Phys-231, Fall 07, UCSC, (c) 2007, G.-H. Gweon 1 1/28/2007



lIhehmeelecthicRowe




Pelicfier [Eiteet

Il = La1/L14

=70




Boltzmann




ImpU LIRS GatteRiNg

O Elastic, and weak scattering

2T - o
Wi = Z-mad(e(k) — (&) |(k{UE)?

Due to symmetry, the collision term
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Impurisy Seattering in setrepic Metarel

Assume WV depends on |k| and angle only, then
Relaxation time approximation is exact!!

g(k) = go(k) +d(e) - k (%)” e / (ij—i; {U’m 9 — y’]}
—d(e) - / [j—q’ig”’g@[ﬁ — K Need to show —%{y — go) = —%m k
/ dRW; o B = F [ KW e i

T{}E) - [ {;f;:a”"w[l — k- K] | Does the Job!
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