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Independent particles in the canonical ensemble:
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Canonical fluctuations:
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Classical systems in the canonical ensemble:
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Gibbs entropy formula:

Chemical equilibrium:
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Classical transition state theory:

molecules reacted
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Statistical mechanical ensembles

property microcanonical canonical grand canonical isothermal-isobaric
constant E,V,N T.V,N T,V,u T,P,N
conditions

fluctuations none E E,N E,V

microstate o = Ok, 5 o = e~PEm o - e~ BEm+BuNm o e~BEm—BPVin
probabilities ™ Q(E,V,N) ™ Q(T,V,N) ™ BTV, W) ™ A(T,P,N)
partition Q(E,V,N) = Z 8k, 5 Q(T,V,N) = z e BEn E(T,V,u) = Z Z e ~BEn+BuN A(T,P,N) = Z Z e~ BEn—BPV
function n n N n vV n

relations to

A= Z e PPVQ

othe.r- Q= Z e PEQ _ Z Z W o-BEQ v
partition E _ Z Z o—BE-BPV ()
functions N E L

A = exp[Bu]
thermo-
dynamic S=kgInQ(E,V,N) A=—kgTInQ(T,V,N) PV = kgTInE(T,V, ) G = —kgTInA(T,P,N)
potential

Z(T,V,N) .
lassical 1 AN o S AZAV.N)
classica Q= f S[H(p",r™) =T L A(T)VN 1 o
aas 3NN ’ — _ —BPV

partlt.lon h3¥ N - 7 = f e—BU(N) grN N=0 A= A—(T)3NN!IO e Z(T,V,N)av
function — E]ldp“dr 2 = exp|Bu]

1
A = (h?/2mmkgT)2

*Sums over n correspond to sums over all microstates at a given VV and N.
**Sums over N are from 0 to oo, for V from 0 to oo, and for E from —oo to oo,
*#*Classical partition functions are given for a monatomic system of indistinguishable, structureless particles.
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