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The second-order elastic constants (SOECs) of a solid can be determined from
free-vibration acoustic resonance (FVAR) frequencies of the medium. This method, called resonant
ultrasound spectroscopx, is the state-of-the-art technique for measuring the SOECs. The aim of this study
is to generalize the theory of FVAR so as to determine the third-order elastic constants (TOECS) in
addition to SOECs. First, we developed the theory of nonlinear FVAR for two-dimensional isotropic medium.
It revealed that there exists a new type of vibration symmetry, called the colour symmetry, in nonlinear
FVAR modes. We also revealed that the vibration modes can be classified on the basis of magnetic point
groups rather than conventional irreducible representations of a point group. We then developed
quasilinear FVAR theory for three-dimensional and anisotropic elastic medium. Numerical analysis revealed
that nearly the entire TOECs can be determined from pressure dependence of FVAR frequencies.
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