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Measurements of Arbitrary Distribution Functions Using Angu-
larly Resolved Thomson Scattering' A.L. MILDER, J. KATZ, R. BONI, J.P.
PALASTRO, D.H. FROULA, Laboratory for Laser Energetics, U. of Rochester —
The basis of many phenomena in laser-produced plasmas is contingent upon the
understanding of the underlying electron distribution function. The sensitivity of
Thomson scattering to electron distribution function has been shown numerically 1
and has been used experimentally to identify non-Maxwellian electron distribution
functions driven by thermal transport, 2 inverse bremsstrahlung heating, and ioniza-
tion. 3 A new angularly resolved Thomson-scattering diagnostic has been invented
to measure electron distribution functions with arbitrary shape. The relationship
between scattering angle and the resonant thermal plasma wave probed by Thomson
scattering results in scattering features that vary with angle in correspondence to
the shape of the electron distribution over several orders of magnitude. A numerical
forward fit to the complete angularly resolved Thomson-scattered spectra provides a
measurement of the electron distribution function without predicting which physical
processes will contribute to its shape.
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