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The computational cost of orbital-based Kohn-Sham (KS) density functional theory (DFT)

grows rapidly with both increasing system size and increasing temperature. Thus the predic-

tive power of ab-initio molecular dynamics driven by KS forces becomes prohibitively costly

for practical applications in the warm denses matter regime (typical system temperatures

103 ≤ T ≤ 106 K). In principle, orbital-free DFT (OFDFT) is a computationally effective

alternative. It scales almost linearly with increasing system size, and has growing accuracy

as T increases without increasing the computational cost.

We present our the most recent progress on development of functionals for OF-DFT at fi-

nite temperature (the non-interacting free-energy and exchange-correlation free-energy func-

tionals), software implementation, and applications which demonstrate the importance of

the intrinsic temperature dependence in the exchange-correlation and which show the high

accuracy of orbital-free functionals at elevated temperatures [1-5].
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