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Over the past decade or so, research at the
fundamental and empirical level in attempting to
understand how extremely small (molecular, atomic,
nuclear, and elementary) physical systems which
interact with ultra high intensity laser pulses of very
short time duration has increased dramatically
providing exciting glimpses into a future where one
may finally begin to describe such systems in a very
well defined fashion which implies quantum
corrections which may well manifest themselves even
at the macroscopic level. We outline possible
theoretical and phenomenological ways to deal with
such systems which automatically take into account
quantum effects as opposed to typical investigations
which may be generally classified as semi-classical
methodology.
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Technological advances in constructing ultra high intensity
laser pulses of very short time duration has proceeded at a
very rapid pace. Indeed, it is probable that quantum field
theoretic corrections may be required in order to
understand how extremely small (molecular, atomic,
nuclear, and elementary) physical systems, (i.e. nano-
systems) interact with such laser pulses.

To illustrate how science and technology has arrived at this
point, we outline---beginning with purely classical
formulations and ending with methodologies based upon
quantum field theory---attempts to truly understand and
calculate processes involving short time duration ultra high
intensity laser pulses at the nano-scale.
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