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Propagation of ultrashort, tightly focused light
through nonlinear media with the FDTD-Method
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High intensities can be generated in media through strong spatial and temporal focusing
of light. Non-linear optical effects, such as the generation of harmonics, occur. In addition
to Kerr-type nonlinearities, ionization effects also contribute to the generation of
harmonics. The interaction of these effects is not trivial. Also the propagation of the light
pulse through the medium result in spatial structures, e.g. in the ionization. A scheme
which allows the investigation of those effects with FDTD simulations is introduced.
Therefor a complete description of a focus, beyond the paraxial approximation, is derived
and the models to describe the nonlinear properties are presented.
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