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How can | get the best out of first-principles simulations for materials predictions?

ABSTRACT: In an era where everybody “runs simulations” in their
backyard, responsible choices must be made. In this “experimental” talk, |
will review some foundational principles of ab initio thermodynamics. What
is a phase diagram at 0 Kelvin, aka the convex hull? How do | read a convex
hull? Why is a convex hull a handy plot even at tremendously low
temperatures, i.e., 0 Kelvin? Can | use the convex hull construction of a
pseudo-binary tie-line to understand portions of complex multidimensional
phase fields? And many other questions. In the second part of my talk, | will
discuss the challenges of using plain vanilla density functional theory to

‘\ describe every possible material system. What are the risks in doing so?
What should | be aware of? | will connect thermodynamics with first-principles approaches in a hopefully

digestible manner.
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