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Critical Point – Extrapolation 
to Infinite System Size



Liquid-Vapor phase boundary
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Maxwell Construction for 
isotherms 7000-7600K

Xiao, B., and L. Stixrude (2018), Critical vaporization of MgSiO3, Proceedings of the National Academy ofSciences,115,5371-5376,doi:10.1073/
pnas.1719134115. 



• The critical point calculated for the 
    256 atom supercell is within the error 
    of the extrapolated point.

• Liquid-vapor phase boundary 
    agrees very well with Hixson data 
    far outside the simulation region

• Currently performing a dividing 
    surface calculation to check 
    validity of Maxwell construction
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Summary / Future Work 

Calculate the liquid and vapor 
densities at the phase boundary 
using atomic positions



Electrical Conductivity – Kubo-Greenwood (K-G)
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Pt has a complex Fermi surface



Ambient DC Electrical Conductivity
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Electrical Conductivity in the Coexistence Region
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Brillouin Zone Sampling

108 Atom Supercell at 6000K, single snapshot 
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Discrete Band Structure Smearing

108 Atom Supercell at 13000K, single snapshot 
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Electrical Conductivity in Coexistence

Structures emerging inside the vapor dome can lead to large 
heterogeneities in the conductivity



• For robust conductivity calculations in 
the region of interest, K-G parameters 
must be calibrated to boundary 
extremes

• Calculations inside of the coexistence 
region experience large variations in 
structure between snapshots

• Large spatial and temporal 
heterogeneities in the electrical 
conductivity must be accounted for in 
assigning a macroscopic conductivity 
value
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Summary / Future Work 



Supplemental
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Brillouin Zone Sampling – Ambient
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Number of k points increase as  for  mesh
Irreducible wedge reduces computation costs.



Number of Orbitals – Ambient 
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DC conductivity converges much quicker 
than sum rule with increasing band 
number

With respect to 2000 bands



Discrete Band Structure Smearing – Ambient 
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Smooth out local oscillations without losing structure

Sampled on 4x4x4 Monkhorst Irreducible Wedge



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

Snapshots spaced by nearest 
prime number to twice the 
correlation time


