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equipartition of energy The principle of equipartition of energy, based on classical
statistical mechanics and enunciated by Boltzmann, states that the mean energy of the
molecules of a gas is equally divided among the various degrees of freedom of the
molecules. The average energy of each degree of freedom is equal to (1/2)kT, where k is
the Boltzmann constant and T is the thermodynamic temperature.

In the late nineteenth century the principle was extended to the vibrations of atoms
in crystals and to electromagnetic radiation in a cavity (see black-body radiation). Some
of the results were consistent with experiment within certain conditions; for ex-ample,
the principle predicts *Dulong and Petit's law for the specific heat capacities of solids,

which was verified for most substances at the temperatures that were then attainable.



In the case of radiation the principle led to difficulties and Planck proposed the
quantum theory ( 1900) to overcome these. This led to extensive research, for example,
the case of the Nernst and Lindemann vacuum calorimeter to measure specific heat
capacities at low temperatures. At the time of the first Solvay Conference (1911) leading
scientists agreed that the equipartition principle was untenable in general, although it
is an admissible approximation in certain cases, especially at high temperatures.
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