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From 1 = - pV(G-D) , z = eMheT

p(T, z) = FhTS@agla) log (lfze-ElhrT)
-d (5 . 33)

=Te
n(Tiz) =ag(s)Test =0 15.

31

= CITIES
where

C . (T) = - g(a)e-jallT(5. 32)
I

What we want :

n(z) + z()- p(z(n) ,T) = p(n ,T)
invert substitute



Virial equ of state :

p(T , n) = nikgT(1 + Bz(T)n +By(t)n + ... )

Bj(T) = jth virial coefficient

[Bj)] =
vi-1

Skip a bitt ...

B= 1
,
Be =-

Also for classical systems :

row
gas

: (p + a(N-Nb) = NLBT

p=a

= nkgT + (bkgT-aln + kgTb n3+...
i . e . B

,
= 1

,
Be = (bkT-a) , By = 62

, By = b,..



Ballistic : a(t)=
- d

. - d/2
(j(T) = ()) - gax + 1

C =

g,x = Egy 2-dk, ....

Be =-
~

Avantum Virial Expansion of Equ of State

Want p : p/T, n) e
.g . p

= nhBT , n=
n(T

, z)=(Tz 3
p(T, 7) = beTITIES

+ PITizia
= p(T, n)

(j(T) = (1) - 1 dag(a)e-ja/keT
g(q) = t [S(9 - (a)

Virial equ of state : p = nUBT · (1 +Blin +Blin +..)



Bi = 1
, Bit) =- , B

In dedim
,
with [h)==> g(s) = (5 . 28)

& gid-1
(j(T) = (1) " g , xi.j -de

(5) = 1- 15
-

BF(T)

ThotonStatistics

Photons are bosons with y =0 and ga = 2 (ind = 3).

Why is p = 0 ? Because photons are ataserved.

So minimizing FCT
,
V

.N) wrt N==
dF = - SdT-pdV +ydN

Thermodynamics :entombepaNeitt
-g

Photon dispersion : [(t) = Act) = clp) ; p
= the

DOS :

g(s)= ()

= d=::


