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Current Critical Point Data
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• Platinum is a high pressure standard, 

poorly understood in critical region

• Experiment: Isobaric pulsed heating

• Theory: Empirical EOS; extrapolation          

of near critical data; scaling and        

similarity laws



Z Pinch Experiments
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• Current driven through fine wires
• Explode producing HED plasma

• Material enters vapor dome, follows 
coexistence boundary, or bypasses
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D.B. Sinars et al., PRL 100, 145002 (2008)



High Impedance Measurements on Z
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• Reverse ballistic impact experiments
• Measure high pressure shock Hugoniot of sample

• Pressures up to 20 Mbar
• Temperatures up to 60,000 K



Methods – Molecular Dynamics
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Critical Point Estimate
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simulations. Geophysical Research Letters,  47(17), e2020GL089599.



Liquid-Vapor phase boundary
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Maxwell Construction
Sample temperatures near critical point

Removes metastable states
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Liquid-Vapor phase boundary
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Simulation Region Influence on Critical Point
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Electrical Conductivity – Kubo Greenwood (KG)

10M. P. Desjarlais, J. D. Kress, and L. A. Collins Phys. Rev. E 66, 025401(R) 26 August 2002.



DC Conductivity
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Discrete Band Structure Smearing
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Smooth out local oscillations without losing structure



Sum Rule
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DC conductivity converges much quicker than 
sum rule with increasing band number



Conclusions
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Future Work



Supplemental Material – DFTMD
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Supplemental Material – Critical Point Bootstrap
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Supplemental Material – Conductivity


