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aPhysics Department, University of California Berkeley, Berkeley, California 94709,
USA

bAWE plc, Aldermaston, Reading, RG7 4PR, United Kingdom
cCentre for Fusion, Space and Astrophysics, Department of Physics, University of

Warwick, Coventry CV4 7AL, United Kingdom
dLawrence Livermore National Laboratory, 7000 East Avenue, Livermore, CA 94551,

USA
eGeneral Atomics, 3550 General Atomics Ct., San Diego, CA 92121, USA

fSLAC National Accelerator Laboratory, 2575 Sand Hill Road, Menlo Park, CA 94025,
USA

Abstract

We investigate the effect of argon impurities on the elastic component of x-ray
scattering spectra taken from directly driven beryllium capsule implosions
at the Omega laser. The plasma conditions were obtained in a previous
analysis (A. L. Kritcher et al., Phys. Rev. Lett., 107, 015002 (2011)) by
fitting the inelastic scattering component. We show that the known argon
impurity in the beryllium modifies the elastic scattering due to the larger
number of bound electrons. We indeed find significant deviations in the
elastic scattering from roughly 1 atomic % argon contained in the beryllium.
With knowledge of the argon impurity fraction, we use the elastic scattering
component to determine the charge state of the compressed beryllium, as the
fits are rather insensitive to the argon charge state. Finally, we discuss how
doping small fractions of mid- or high-Z elements into low-Z materials could
allow ionization balance studies in dense plasmas.
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