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The history of nonlinear high-intensity interactions, that commenced in 1961 with the observation 
of second harmonic radiation [1] at 347.2 nm in crystalline quartz, spans a range of ~1018 in 
experimental intensity and the area of study remains a stable, robust province of fundamental 
laser-based research after a half century.  As an example of this effort, over a period of ~25 years, 
a path of research was cut through this field of nonlinear phenomena that led to the development 
of a multikilovolt (~ 4.5 keV) x-ray amplifier of exceptional peak brightness [2] whose 
experimentally based power- scaling limit for a compact laboratory instrument falls in the multi-
petawatt realm [3]. This presentation highlights a brief history of these nonlinear interactions and 
explores their extension into the keV x-ray regime.
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