Partition function and density of states ..
Why do the microcanonical and canonical ensembles yield the same results?

(a) Derivation of Zy from Q(U,V, N).

Relation between the microcanonical phase-space volume Q(U, V, N) and the
number of microstates (U, V, N) up to the energy U:

QU,V,N) = / d*N X = CyX(U,V, N).
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The canonical partition function is then obtained via Laplace transform:
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Here the energy scale has been shifted such that Uy = 0.

(b) Derivation of Q(U,V, N) from Zy.

Complex continuation of the canonical partition function:

Zn = Z(B) for 8 = +i3" with 8’ > 0.

The microcanonical phase-space volume is the obtained via inverse Laplace
transform:
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Both calculations are carried out in exercise [tex81] for the classical ideal gas.



