Classical virial theorem .

Classical Hamiltonian system: H =7 + V.
N interacting particles in 3D space represent 3N degrees of freedom.
Phase-space coordinates: {z;} = {(q;,p»)}, ¢=1,...,6N, [=1,...,3N.

Theorem in general form:
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Integrate by parts:
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Equipartition: average kinetic energy per degree of freedom
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Virial: pair interactions
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Anharmonic crystal in 1D: average potential energy per bond
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[adapted from Schwabl 2006]



