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Non-perturbative light-matter interactions in
extreme nonlinear optics
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Modern nonlinear optics dealswith regimes inwhich both bound and free electronic states
contribute to the medium response. In fact, the dynamics is often naturally attracted to
that specific range of optical field intensities in which the very distinction between bound
and free electrons begins to loose its meaning. Accurate modeling of such dynamics is
obviously very challenging. is presentation will concentrate on self-consistent, non-
perturbative approaches to capture these interactions in computationally efficient ways.
In particular, I will demonstrate how detailed understanding of simple test-bed systems
can translate into methods applicable to realistic-system models. I will conclude my talk
with several examples, concentrating on the longer-wavelength nonlinear optics, where
simulations reveal some unexpected effects.
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