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Numerical simulations and theoretical analyses are performed focusing on
nonlinear periodic solutions such as nonlinear normal modes and intrinsic localized modes as
nonlinear dynamics in lattice models. We developed a numerical solution for moving intrinsic
localized modes in a crystal lattice model using a periodic solution search method that combines
molecular dynamics and iterative methods. We also theoretically investigate the relationship between

zone boundary mode (ZBM) instability and lattice symmetry, which is one of the generation
mechanisms of nonlinear localized modes, and show that energy localization due to ZBM
destabilization is possible even when the lattice symmetry 1s high. Moreover, as an application of

lattice symmetry to physical property theory, we constructed a lattice with symmetry even in a
lattice system with third-order nonlinearity.
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