








Comparison of Temperature and M

Note

dS =

I du + BdV - qdN)

- Ch If YT is large
I You are very hungry for energy

- N
If -M/t is large , you are very

hungry for particles .
In an ideal gas

the concentration is very low
,
we are

very hungry for more particles and

ult will be very negative
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Differentiating with respect to X
,
it taking d/dx of the result

Uss
,
v
,
N) =

sEr" a

Now x = 1
,
and using , dU

= +dS - pdV + dN
,

implying
Setting

[U/23=4 and 2U/CN =

metc gives
that

U = TS - pV + nN

&
This is the Gibbs-Duhem

relation again

The chemical Potential of an ideal gas

ote 6 = P + pV = MN and we know F for

am ideal
gas↳
6 =

- Nk+ (n(en) + NkT
=

ma

with Ine = I find :

u
=- kT(n(Y)



In terms of the density, Vn=V/N
= Ym

,

we find

M
= kT(n(n23)

Sometimes /3 is called the quantum density S
wich is a very large density W

when the debroglie
wavelengths overlap .

So we have

n = naem with no
= (tmki

Since the density is normally much lower than the quantum
density , we normally have that My is a large negative
num ber


