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Goal: Advance planetary
accretion models

Critical behavior is essential to accretion process
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Goal: Advance planetary
accretion models
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Extant EOS models rely
on simplified models

Critical behavior of silicates entirely unknown!

3



Computational Approach

Simplest EOS with a critical point:
P(p,T) = a(T) +b(T)p + c(T)p* +d(T)p’
At the critical point: ”
oP 52 P
(%), (57), =0
MD calculations:
e VASP + PAW's
e Mermin functional

’ NVT With N=56/1 12 Coexistence 1
e PBE xc functional : L
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Continuous structural
evolution

p =3.22 g/cm3
T = 6000 K
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Continuous structural
evolution

p=1.22g/cm3
T = 6000 K
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Continuous structural
evolution

p=0.72 g/cm3
T =6000 K
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Continuous structural
evolution
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Critical point estimation

Expansion, %
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Critical point estimation
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Maxwell construction
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Coexistence curve

Temperature, T' [K]
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Summary

NVT DFT-MD calculations span 0.22-3.22 g/cc
5000-8000 K

Critical point estimated from EOS
RG-coexistence phase boundaries
Incongruent vaporization
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