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St r u c t u r e o f so l u t i on s o f t h e n on l in ea r equ at ion s in r in g r eson at o r .

Lukianenko V . A ., K hazova Yu. A .

A bst ract . A mathemat ical model of the process of format ion of phase spat ial st ructures in
the cross sect ion of a coherent light beam in a non-linear opt ical system with spat ially dist ributed
feedback as a nonlinear ring resonator is considered.

The simultaneous considerat ion of di#ract ion and non-linearity results in a variety of spat ial
st ructures. Nonlinear wave dynamics of spat ially dist ributed opt ical systems is represented by
the following phenomena: spat ial bistability and mult i-stability, format ion of regular spat ial
di#ract ion st ructures, format ion of opt ical vort ices, solitons, dissipat ive st ructures, etc.

The model of a ring resonator containing a layer of a nonlinear medium with cubic
nonlinearity is based on the study of two related equat ions: the equat ion which are describing
the t ime dynamics of phase modulat ion of a light wave in a nonlinear medium, and equat ions
which are describing the t ime dynamics of the complex amplitude of the light Þeld within the
resonator, taking into account the di#ract ion.

This model takes into account the local t ransverse interact ions of the light wave with the
nonlinear medium caused by both the di#usion of the part icles of the nonlinear medium and the
di#ract ion of the light wave. Due to simultaneous act ion of two physical processes in the system
there are spat io-temporal phase structures.

The nonlinear funct ional-di#erent ial equat ions of the parabolic type with feedback and
transformat ion of spat ial variables (which is given by involut ion operator) were previously
considered. The involut ion operator property (rotat ion, reßect ion) allows to reduce the original
equat ion to a system of equat ions without t ransformat ion of spat ial variables. Theset of solut ions
of such equat ions is determined by two parameters: low di#usion coe$ cient , and high ßow rate.
Also considered aretheinit ial boundary problemsfor a circle, circle, ring with involut ion operator.

This art icle considers a mathemat ical model of a ring resonator, consist ing of a system
of linear and nonlinear equat ions in part ial derivat ives. Stat ionary solut ions are analyzed and
stability zones of the corresponding linearized problem solut ions are studied. For the case of a
thin ring (circle), the problem is represented as a nonlinear integral equat ion.
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