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The Microcanonical Ensemble
This represents the possible states of an isolated system whose total energy is exactly specified.
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Number of states. Q(E) = number of states with energy E; have p(n) = { )
0 otherwise

if energy = E(|n))

Entropy. S(E) = kylog Q(FE) (additive)

Temperature l = @
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Heat capacity. C = g—T and AS = . C;) dT
Pressure. p=1T <§‘S/>E

First Law of Thermodynamics. dF£ = T7'dS — pdV

Heat capacity (in terms of S). Cy =T <g§>v and Cp, =T (g;)p

The Canonical Ensemble
This represents the possible states of a system in thermal equilibrium with a heat reservoir at fixed
temperature.

Approximation for Q(Fiot). Q(Fiot) ~ eSr(Erot)/kp Z e En/ksT
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Boltzmann distribution for CE. p(n) =

Partition function. Z = Ze_BE" = p(n) = c

n
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Energy statistics for CE. (F) = ~35 log Z, AE? = —

where § = 1/kgT
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(E) = kgT*Cy
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CE entropy. S = —kp ;p(n) logp(n) and S = k‘Ba—T(Tlog Z)

Free energy. F'=FE — TS, F'= —kpTlog Z (most likely £ minimises F')



