Measurements of arbitrary electron distribution functions using
angularly resolved Thomson scattering
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Non-Maxwellian electron distribution functions have been measured using
angularly resolved Thomson scattering
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e Collective electron plasma wave Thomson scattering is sensitive to electron
velocity distributions

e Angularly resolved Thomson scattering allows direct measurement of the
electron velocity distribution

e Measured distributions agree with theoretical predictions for super-Gaussian
distributions
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The electron velocity distribution function (EDF) is required to accurately
model plasmas and laser-plasma instabilities
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e The gain in instabilities such as cross beam = = ~Maxwellian
energy transfer, stimulated Raman scattering, oo SN o e [
and two plasmon decay is dependent on EDF* 05— / .

e Heat transport is dependent on EDF

Gain

e Diagnostic techniques are also influenced by 02 ' Y
EDF / N\

— Thomson scattering | | =
— X-ray spectroscopy ' A [A]

It is often assumed the EDF is Maxwellian but this
may not always be the case




Angularly resolved Thomson data allows direct measurement of the
electron velocity distribution
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Angularly resolved Thomson scattering experiments were performed on
the OMEGA laser system to measure non-Maxwellian distribution

functions UR
A LLE
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Angularly resolved Thomson scattering experiments were performed on
the OMEGA laser system to measure non-Maxwellian distribution
functions UR
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Angularly resolved Thomson scattering experiments were performed on
the OMEGA laser system to measure non-Maxwellian distribution
functions UR
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To extract distributions from angularly resolved Thomson data, an iterative
fit is performed
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Electrons are moved
around in the
distribution

A susceptibility is
If the spectrum is an calcul_ated
improvement the The result is an electron numerically
change is kept distribution that represents the
data without specifying the
relevant physics

The spectrum is
compared to the data Spectrum is
over the entire calculated
angular range
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Angularly resolved Thomson scattering measurements show non-Maxwellian
electron distribution functions
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Angularly resolved Thomson scattering measurements show non-Maxwellian
electron distribution functions
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Super-Gaussian distribution functions result from inverse bremsstrahlung
(IB) heating LR
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e Langdon Effect
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e Super-Gaussian order varies continuously with+ 10-2 i
the Langdon parameter**
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The measured distributions agree well with predictions by Matte et al.
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Future work will focus on comparing the measured distribution functions to
other predictions especially regarding the tails of the distribution function
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