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The recent advent of x-ray free
electron lasers (FELs) has
dramatically altered the
landscape of x-ray science.
With the availability of
billion-fold increased intensity,
pulse durations on the
femtosecond time scale, and
full transverse coherence, there
is an opportunity to “watch”
processes such as chemical
reactions in complex systems
in 3D with atomic spatial and
temporal resolution. However,
fully harnessing this potential
requires some understanding
and control of ultra-intense
x-ray induced phenomena, e.g.,
nonlinear x-ray processes,
x-ray induced transparency,
and stimulated emission. This
talk will review our
understanding of these
phenomena in systems of
increasing complexity and
discuss the road toward 3D
dynamic imaging at FELs and
next-generation storage rings.
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