
weakly Inhomogeneous Gas

With fo() = Cexpln-ep) we allow

wit , Vr,E) , andTit to vary slowly in

space and time , resulting in the distribution

f
, p , t) =Cexptl

This is not a solf to the BE .
To solve the BE,

we write fr
, pit) = frip,+ + Stir, pit) and solve

for Stir
, p , t) .

So we have

lot +- F·1+St) = (e)
,

We need the chain rule to compute the r,p , and t
derivatives of f,, t) . The differentialof Fo is

df = (dy + p -d + 1s - V -p -y) -de))-



We'll skip the rest of the somewhat tedious

derivation from 38 .6 of the lecture notes and

just quote the result for NR idealgases :

+m
- -F

where h = CpT = IG enthalpy per particle
V = local velocity

Pap=
F = external force

Cp ,d = heat capacities per particle
IG = h = <pT (trans/rot only

The RHS of the BE is thelision integral -

Relation time approximation : (11 = -
relaxation time-



This is a considerable simplification ,
but it will

yield much useful physics. We computed the R*
to be = =n= "

with

C = total 2-body scattering cross section and n

being the particle number density.

malConductivita= 0
,
and T constant · Then

St will be time-independent and we have

St =-I
T
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the energy current is then

= JapErf =--
where the average <6 > is with respect to

the Maxwell dist" :



< d) = Japdf(p)/Sapt(i)
= SarPirid :

Pl:mitchet
Here T is the ang temperative since jgaJT.
If $ : $181 , we can use Polar = Palde

with Pla) =Elhtgle-elhist . Then
find < 203 =To+ /UT) . This

Ja = - K5T
,
with thermal conductivity

1=<3-=
Viscosity-
Consider the situation depicted in the figure
below

.

A fluid between two plates is sheared

by applying a horizontal force to the upper

plate. The lower plate is held fixed.


