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Renormalized phonons in nonlinear lattices:
simple approach from equipartition theorem
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In nonlinear systems, the integrability is usually broken and no exact normal
modes can be obtained. However, the approximate or effect normal modes can
be found whose dispersion relation is temperature or nonlinearity dependent.

In 1d atomic lattice systems, this so obtained approximate normal modes are
called renormalized phonons. It can be theoretically derived from equipartition
theorem. The well-known nonlinear FPU-{3 lattice will be used as an example to
demonstrate the derivation of renormalized phonons. With simple
approximations, both upper and lower Ilimit of the renormalized phonon
frequencies can be obtained via the equipartition theorem.
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