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Atomistic simulations of the physico-chemical processes at inorganic
surfaces often require knowledge of the energetically most optimal
state of the surfaces. In this talk, examples are given of intricate
surface reconstructions and surprising shapes assumed by metal nano-
particles supported on oxide surfaces. The focus of the talk will be
on how to identify such optimal structure given a costly total energy
method as implemented in an electronic structure program, typically
a density functional theory program (DFT). A number of approaches
will be presented. i) A purely evolutionary approach[1] in which

new structural candidates are created by random cross-over and muta-
tion operations, ii) a machine learned-enhanced evolutionary ap-
proach[2,3] in which an on-the-fly learned surrogate energy landscape
directs the candidate production, and finally iii) a reinforcement
learning approach[4] in which image recognition via a convolutional
neural network is used to build up rational knowledge about the en-
ergy landscape, that eventually leads to the construction of globally
optimal structure.
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