Bistable Helmholtz solitons in cubic-quintic materials
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Abstract.   We propose a nonlinear Helmholtz equation for modelling the evolution of broad optical beams in media with a cubic-quintic intensity-dependent refractive index. This type of nonlinearity is appropriate for some semiconductor materials, glasses and polymers. Exact analytical soliton solutions are presented that describe self-trapped nonparaxial beams propagating at any angle with respect to the reference

direction. These novel, spatially-symmetric solutions are the first bistable Helmholtz

solitons to be derived. Accompanying conservation laws (both integral and particular

forms) are also reported. Numerical simulations investigate the stability of the new

solitons, which appear to be remarkably robust against perturbations.
