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Accurate simulations of fusion experiments or
astrophysical objects like stars need material
data such as equation of state, opacity and par-
ticle transport coefficients of matter under ex-
treme conditions. This means we need to un-
derstand how matter behaves when it is very
hot (10,000 to 100,000,000 K) and at high den-
sity (1 to 1,000,000 g/cm3). In this regime, at-
oms are partially ionized and significantly over-
lap, meaning that the usual low-density plasma
physics methods are inaccurate. In our re-
search group at Los Alamos National Labora-
tory, we have developed methods to accurately
model these plasmas. In this talk | will review
the progress we have made and some of the
major outstanding challenges in this rapidly de-
veloping field.
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