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Abstract
In this talk, we discuss inertial and noninertial nonlinearities - propagation of laser radiation in a medium
with chemical inertial nonlinearity. An investigation is made of the dynamics of the propagation of laser
radiation in a medium where chemical reactions are taking place. Absorption of radiation energy heats the
medium and speeds up reactions. It is found that if products having optical properties other than those of
the initial material are formed in a chemical reaction, a new mechanism of radiation self-interaction, i.e., a
slow-response chemical nonlinearity, is observed in the medium. Cases of strongly (when the medium is
weakly nonlinear) and moderately (when the medium is strongly nonlinear) exothermic reactions are
considered. The role of diffraction effects is investigated. It is shown that in a medium with a chemical
nonlinearity, a "chemical" focusing lens overcomes the diffraction effects if the product of the radiation
energy and the reaction product concentration exceeds a critical value. An experimental investigation was
made of some features of the formation of temperature and concentration fields in chemically active
systems interacting with laser radiation due to a feedback between "chemical" and thermal, also between
concentration and thermal degrees of freedom of the system, which occurs during laser irradiation.
Nonlinear optical effects (self-focusing and defocusing) during propagation of laser radiation in media
having a slow-response chemical nonlinearity were observed experimentally. Strong enrichment of the
gas mixture in the laser beam by one of the components was also observed.
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