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Extended generalized quasichemical
approximation (EGQCA)
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How does EGQCA model disorder?
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EGQCA In 5 steps
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EGQCA in 5 steps: structural optimization
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total energy and properties

Etota NEF

g e
NS

.fg.\lﬁ\a.‘.m
X “RE ~
AT

o N o o o w

= (Aa)4z -7

=

<O

=)

mt

2

EGQCA in 5 steps

A A4




EGQCA in 5 steps: total energy and properties
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total energy and properties

EGQCA In 5 steps
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EGQCA in 5 steps: free energy minimization
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EGQCA in 5 steps: free energy minimization

min AG(x,T) — p;j(x,T)
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EGQCA In 5 steps: averaging properties
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EGQCA In 5 steps: averaging properties

Px,T) =2;pj(x,T) P

AG (meV/atom/cluster)

35 o 3.5
A
34 e 3.4
C) =
[N g
_33 ® 0 o33 =
= < S
ag, co, Vo g 8" é
s
I — ' 31t e 3.1
1 ] ® . [ ] . Y
! ! 3.0 ® e oo
1 : f‘ 2\, \‘ 3 ) . 00 025 050 075 1.00 000 025 050 075 1.00
: : x in Mg;_,AlBy x in Mg;_,AlB,
1 L]
J010 1
Cluster
: Etot: NEF
generation

£ —ep(eV)

'J()g(w 1

hay ST Materials Today Physics 48, 101547 (2024)




EGQCA In 5 steps: averaging properties
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EGQCA In 5 steps: averaging properties
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EGQCA In 5 steps: averaging properties
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EGQCA code: HT automated modeling
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EGQCA code: HT automated modeling
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EGQCA code
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EGQCA code: qutomated thermo assessment
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EGQCA code: qutomated thermo assessment
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EGQCA code: qutomated thermo assessment
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EGQCA code: qutomated thermo assessment
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EGQCA code: including vibrational effects
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EGQCA code: including vibrational effects
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EGQCA code: beyond thermodynamics



EGQCA code: beyond thermodynamics
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EGQCA code: beyond thermodynamics
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EGQCA code: beyond thermodynamics
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Thank you!

* Dominik Spath (TU Graz) Check out our work here:
* Luka Wibmer (TU Graz)

« EvaKogler (TU Graz)

» Christoph Heil (TU Graz)

» Markus Aichhorn (TU Graz)

« Simone Di Cataldo (University of Rome)
* Luiz T. F. Eleno (University of Sao Paulo)
« Kieran Bozier (University of Cambridge)
« Chris Pickard (University of Cambridge)

New cool stuff coming soon!
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GQCA free energy

AG = AH - TAS
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EGQCA free energy

AG(x,T,P) = AH(x,T,P) — TAS(x,T, P) + AA(x,T)

AG (meV/atom/cluster)
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