Density fluctuations and compressibility .

Average number of particles in volume V:
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Fluctuations in particle number (in volume V):

(N?)—(N)? =
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Here we use Z = Z(3,V, ).
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Compressibility: kr = —— (—)
dp
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Fluctuations in particle number: (N<) — (N)° = A kgTkr.

An alternative expression for (N?) — (N)? is calculated in exercise [tex95].

The density fluctuations for a classical ideal gas are calculated in exercise
[tex96].

At the critical point of a liquid-gas transition, the isotherm has an inflec-
tion point with zero slope (Op/0V = 0), implying k7 — oo. The strongly
enhanced density fluctuations are responsible for critical opalescence.
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