A simple example illustrating distributions, etc. in the Canonical ensemble

Consider each ensemble having one particle which can have energies of 0, ¢,
2¢, 3¢, etc.
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2a; =M _
entire ensemble

2.3, Ej =E has fixed £

All states consistent with constraints are equally probable
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when M and a;s are large, the spread in W is small and we
can choose the set a;* which maximizes W(a) (under
constraints)
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d(E)=3E,dP, + Z=PdE,

heat flow work done on system
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For an isothermal process (system connected to heat bath)
remove constraint, # of accessible levels for a given E cannot <

Q,(NVE)>Q,(NVE)=AA<0  for spontaneous process

1
N 1 ZE o Ei/KT -
S =k/nXe 5T + — _E T >S =k/n N, | where n is the
2e T - 0 degeneracy
of the lowest level

This is small compared to typical finite T values of S (o«c Nk)

In general, we choose the constant in the expression for S so that
S—>0asT —>0.

Can you think of a system where S #0inthe T —- 0 limit?



Different ensembles

In general, in the N— oolimit, it does not make a significant difference
which ensemble we adopt

grand canonical (V, T, )  E, N can fluctuate

E(V,T,u)=) Q(N,V,T)eN

N, P, T ensemble
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S=Kk /n Q(N WV, E) micro canonical

e 5 =3 O(N,V,E)e ™ NVT
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pV =kT/n [E(V,T, u)]

Chapter 1 derives 2for translational motion of non-interacting particles
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