Opacity data for stellar models and its uncertainties
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Laboratory experiments that test stellar interior opacity models have been developed over the past
fifteen years. Model predictions for iron opacity are notably different from measurements
performed at conditions similar to the boundary between the solar radiation and convection zone
[J.E. Bailey et al., Nature 517, 56 (2015)]. The measurements help resolve discrepancies between
helioseismology and solar models. However, it is essential to understand the difference between
opacity model predictions and measurements in order to ensure continued progress in stellar
astrophysics. New measurements at the Sandia Z facility with chromium, iron, and nickel are
providing a systematic study of how opacity changes with temperature, density, and atomic
number. These measurements help further evaluate possibilities for experiment errors and help

constrain hypotheses for opacity model refinements.
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