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This talk explores the use of machine learning to develop surrogate models for automated workflows aimed at
predicting the static and dynamic properties of materials. By combining discriminative neural networks,
Gaussian processes, and generative models, the presented approaches enable efficient and scalable simulations
for applications in energy and medicine. I introduce AUGUR (Aware of Uncertainty Graph Unit Regression),
a flexible optimization pipeline that integrates graph neural networks and Gaussian processes to identify
optimal adsorption sites through uncertainty-aware Bayesian optimization [1]. The framework is symmetry-
aware, translation and rotation invariant, and capable of handling molecules of varying sizes without relying
on hand-crafted features, significantly reducing the computational cost of studying complex systems. In
parallel, I present an integrated computational workflow for investigating the structural dynamics of
supramolecular metallacages in solution using both classical force fields and machine-learning interatomic
potentials [2]. By bridging quantum-level accuracy with accessible temporal and spatial simulation scales,
these workflows demonstrate how data-driven surrogate models can accelerate material characterization,
improve predictive performance, and support the design of advanced functional systems for applications such
as catalysis and drug delivery.
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