ChE 210A

Statistical mechanical ensembles

Thermodynamics and statistical mechanics

property microcanonical canonical grand canonical isothermal-isobaric
constant EV.N T.V,N T,V,u T,P,N
conditions
fluctuations none E E,N E,V
microstate _ Og,=k e PEm e PEm+BuNm e ~PEm=BPVm
probabilities Em = Q(E,V,N) Pm = Q(T,V,N) Pm = 2(T,V, ) Om = A(T,P,N)
partlt.lon Q(E,V,N) = Z 85, =5 Q(T,V,N) = Z e BEn | E(T,V,p) = Z Z e PEntBUN | A(T,P,N) = Z Z e~ BEn—BPV
function - - .~ T
relations to z = Z AN
other partition ~ A= Z e FPVQ
functi = Z -BE v
unctions — Q e 750 _ Z ZANe‘ﬁEQ
E _ ZZ o~ BE-BPV ()
N E
V E

A = exp[Bu]

thermodynamic

S = ky InQ(E, V,N)

A=—kgTInQ(T,V,N)

PV = kzTInE(T,V, 1)

G = —kgTInA(T,P,N)

potential
classical _Z(T,V,N) .
. 1 _ 1 _gev
function Q= f SIH(p",r) — Eldpdr" | ;- f e BUE™) gy A= iy fo e PPVZ(T,V,N)dv
A = exp[pu]

1
A= (h?/2mmkgT)2

**Sums over n correspond to sums over all microstates at a given IV and N.
**Sums over N are from 0 to oo, for V from 0 to o, and for E from —oo to 0.




