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Radiation cooling of laboratory photoionized plasmas1 ROBERTO
MANCINI, DANIEL MAYES, University of Nevada, Reno, GUILLAUME LOISEL,
JIM BAILEY, GREG ROCHAU, Sandia National Laboratories, JOE ABDALLAH,
Los Alamos National Laboratory, IGOR GOLOVKIN, Prism Computational Sci-
ences, DUANE LIEDAHL, Lawrence Livermore National Laboratory — In separate
experiments performed at the Z facility of Sandia National Laboratories two different
samples were employed to produce and characterize photoionized plasmas. One was
a gas cell filled with neon, and the other was a thin silicon-oxygen layer tamped with
plastic. Both samples were driven by the broadband, intense x-ray flux produced
at the collapse of a wire array z-pinch implosion. Transmission spectroscopy of a
narrowband portion of the x-ray flux was used to diagnose the plasma. A method
was used to extract the electron temperature that is independent of atomic kinetics
modeling. To interpret the measurement, we performed Boltzmann electron kinet-
ics and radiation-hydrodynamics modeling. The simulations of both experiments
emphasized the critical interplay between atomic physics and plasma heating, and
demonstrated the dramatic impact of photoexcitation on excited state populations,
line emissivity, and radiation cooling.
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