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the opacity of hot dense matter

Menahem Kriefa, Alexander Feigelb

aThe Racah Institute of Physics, The Hebrew University, 91904 Jerusalem, Israel
bSoreq NRC, Yavne 81800, Israel

Abstract

We have recently completed developing a new super transition array (STA)
[1, 2, 3, 4, 5, 6, 7] code for calculating absorption and emission spectra of
LTE plasmas. The code follows the theory of Bar-Shalom et al. with var-
ious improvements. In this work we focus on the first order correction for
the Boltzmann populations for which traditional calculations can be very
costly. We present here a method faster by and order of magnitude than the
traditional method. We then investigate the effect of this correction on the
opacity spectra of several elements. Finally we interpret results of a recent
opacity experiment on gold plasma. A good agreement is reached.
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1. Introduction

In hot dense plasmas of intermediate or high-Z elements in the state
of local thermodynamic equilibrium (LTE), the number of electronic con-
figurations contributing to the opacity can be enormous [8, 9, 10] and the
methods of detailed levels [11, 12, 13, 14] and detailed configuration account-
ing [15, 16, 17, 18, 19] becomes computationally intractable. The method of
super-transition-array [1, 2, 3, 4, 5, 6, 7, 20, 21, 22] is a powerful technique to
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