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Motivations
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Platinum used as high pressure standard for shock compression experiments 
on the Z machine

These experiments subjected to 
very large currents and magnetic 
fields

The conductivity of the standard 
needs to be known

Experiments are difficult in thermodynamic regimes relevant for Z - ab inito 
theory is crucial



Molecular Dynamics
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Density Functional Theory
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Electrical Conductivity – Kubo Greenwood (KG)
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VASP KG simulations – average over many snap shots, x-y-z-components

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



DC Conductivity
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Fermi Surface
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k points used determine 
where on the Fermi 
surface contributes to the 
conductivity.

Simple crystalline systems 
(Cu) with highly symmetric 
fermi surface require few 
k points.

Platinum much more 
complex, need a complex 
k point mesh. 

Dutta, Shibesh et al. “Thickness dependence of the resistivity of platinum-group metal thin films.” Journal of Applied Physics 122 (2017): 025107.



Brilloiun Zone Sampling
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Number of Orbitals
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DC conductivity converges much quicker 
than sum rule with increasing band 
number



Discrete Band Structure Smearing
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Discrete Band Structure Smearing Con’t
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Smooth out local oscillations without losing structure

Sampled at 4x4x4 Monkhorst Irreducible Wedge



Number of Snapshots
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Taken from end of MD 
simulation to ensure 
equilibrium

Snapshots spaced by nearest 
prime number to twice the 
correlation time



Conclusions
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Future Work


