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Abstract

It is well known that localized modes occur with impurities in a lattice. In nonlinear lattice
systems, however, localized oscillations may exist even in completely homogeneous systems, and such
phenomenon is called an intrinsic localized mode (ILM). An ILM is strongly localized in the lattice
even if is no impurity, and is a localized phenomenon caused by nonlinearity and discreteness.

We studied alternation of stabilities of the ILM between a site-center (SC) and a bond-center
(BC) shapes in a saturable nonlinear electric cyclic transmission line on a driven-damped condition.
The ILM changes its stability alternatively between SC and BC when the forced excitation frequency
is gradually changed. This stability alternation is one of a feature of the ILM in the saturable nonlinear
lattice, and width of the ILM increases/decreases step-wisely at each alternation. Spectroscopic
measurements of linear localized modes (LLM) reveals that the number of LLMs increases with the
ILM spreading, and each LLM spatial width is proportional to the ILM width. The lowest frequency
LLM (1st LLM) is related to a lateral motion of the ILM, and its softening is a precursor of the width
narrowing/widening bifurcations. At a narrow limit of the ILM, however, no-LLM is observed.

Using the same transmission line, we studied a pattern formation which is called a lattice
spatial mode (LSM) generated by a nonlinear scattering process. The LSM pattern of equi-spaced
peaks is explained by an interference among a directly excited wave and scattered waves.
Experimentally, as increasing the nonlinearity by shifting the driver frequency, number of peaks is
reduced from 8 to 4 in the N=16 lattice. Further changing the frequency alters 4 peaked-LSM to 4-
peaked ILM array. Alteration of different peaks of the LSM is explained schematically in the wave-
number space by the nonlinear scattering and excitations in that space. In addition, asymmetry of

energy distribution in the cyclic lattice has been discussed.
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