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The study of the behavior of simple atoms and molecules in both weak and intense
monochromatic fields is of considerable interest because it provides important tests of
theoretical predictions related to fundamental systems, and because it is essential to a
complete understanding of powerful new spectroscopic techniques. Such studies are
made possible by the availability of highly stabilized single frequency lasers that can be
precisely tuned over a wide range of frequencies.

The paper will describe recent experiments that are.specifically designed to probe
the details of atom-field interaction, whether observed in emission or in absorption by
means of a weak probe field. The results will show the clear distinction between ela-
stic (single photon) and inelastic (multi-photon) processes in both two-level and three-
level systems. The paper will emphasize the considerable care taken to ensure that the
experimental conditions are consistent with the theoretical calculations. In fitting the
data, allowance must be made for the many momentum conserving atomic recoils that
must take place when two-level atoms are subjected to intense fields.
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