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Even though warm dense matter physics, high energy density physics, or high
pressure physics has come a long way, many challenges remain [1,2,3]. In theory
and modelling of such states, we grapple with xc functionals of unknown quality in
density functional simulations or with the Fermion sign problem in exact path integral
Monte Carlo calculations. In experiment, we struggle with measurements that are too
dependent on theory support.

Here, we show recent attempts to quantify the merits of different xc functionals for
high pressure hydrogen for the case of the insulator to metal transition from basic
considerations [4]. We also show a method to obtain the static electronic structure
factor from DFT to high precision, which is useful for XRD on hydrogen [5]. We also
have some suggestions for the enhancement of efficiency in simulations and
experiment in order to increase experimental throughput, data collection, and
analysis [6,7].
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