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Symmetric Solitary Waves and Their Existence
Conditions in Cubic Nonlinear
Microstructured Solids

Naranmandula, Ereduncang
(College of Physics and Electronic Information, Inner Mongolia University for
the Nationalities, Tongliao, Inner Mongolia 028043, P.R.China)

Abstract: In view of the macroscale cubic nonlinear effect, the microscale cubic nonlinear
effect and the microscale dispersion effect of solid materials, a new model for the longitudinal
wave propagation in 1D microstructured solids was established based on the modified Mindlin
theory. The qualitative analysis method was applied to the dynamical system, the existence of
symmetric bell and anti-bell type solitary waves in the cubic nonlinear microstructured solid was
proved under appropriate conditions, and the existence conditions of the 2 solitary waves were
given. The microscale cubic nonlinear effect on the bell and anti-bell type solitary waves was
analyzed with the numerical method. The results indicate that the widths of the 2 solitary waves
decreases (or increases) with the rise (or fall) of the microscale nonlinear effect while the am-

plitudes of the 2 solitary waves remain unchanged.
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