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lescence

* Einstein returned to the

ﬁroblem of thermodynamic

uctuations, giving a treatment
of the density variations in a
fluid at its critical point.
Ordinarily the density
fluctuations are controlled by
the second derivative of the
free energy with respect to the
density. At the critical point, this
derivative is zero, leading to
large fluctuations. The effect of
density fluctuations is that light
of all wavelengths is scattered,
mr?}tdng the fluid look milky
white.
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O The van der Waals equation is:

(P + ﬁ)(% o b) — RT.

Where;
P = pressure (atm) V = volume (liter)
n = number of moles (mol) T = temperature (Kelvin, K)

R = ideal gas constant a and b = constants
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Figure 1.6 Reduced densities of coexisting liquid and gas phases for a number of simple
molecular fluids (Guggenheim 1945). The experimental points support a law of corresponding
states, but the universal curve is cubic rather than quadratic as required by van der Waals’
theory
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