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Abstract: Atomistic modeling, rooted in density functional theory and molecular dynamics, has been a
cornerstone of materials science research for nearly four decades. This approach offers a magnifying
lens into the atomistic texture of complex systems, enabling the interpretation of experimental data,
elucidating structure-function relationships of materials, and exploring extreme conditions. However, on
one hand, the efficacy of molecular simulations is hindered by the inherently high computational costs
of electronic structure calculations, which restrict the size and complexity of systems accessible to
accurate electronic structure calculations to a mere few hundred atoms. On the other hand, the use of
empirical potentials grants access to billion-atom models, albeit at the expense of diminished accuracy
and transferability.

In this talk, | will illustrate how the integration of advanced statistical learning methods is catalyzing a
paradigm shift in materials modeling, combining accuracy, transferability, and computational efficiency.
I will discuss the use of machine learning models to predict the stability of new intermetallic compounds
for energy-related applications, and to probe the limit of heat transport in inorganic crystals. | will also
illustrate the development and the application of ab initio quality machine-learning potentials to
simulate materials crystallization at extreme conditions and thermal dissipation in electronic devices.

Bio: Davide Donadio is a Professor of Chemistry at the University of California, Davis. He received a M.Sc.
in Physics and a Ph.D. in Materials Science from the University of Milan. Before his tenure at UC Davis, he
led a Max Planck Research Group at MPIP in Mainz (Germany) and was appointed lkerbasque professor
at DIPC (Donostia, Spain).

His research in theoretical and computational materials modeling covers materials discovery, transport
phenomena, crystallization, and the study of surfaces and their chemical reactivity. He is an elected
fellow of the AAAS and of the APS (DCOMP).
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