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Editorial

Over the past decade, artificial intelligence (Al) has influenced a range of scientific disciplines,
including computational chemistry. While early work using Al in computational chemistry focused on
isolated examples such as neural networks to model simple potential energy surfaces, the field has
matured to deliver far more robust and diverse sets of approaches. These developments now reshape
many chemical subfields, from quantum dynamics to multiscale simulations and experimental design.

In Switzerland, several research groups have contributed to these developments at the interface
of Al and computational chemistry through both fundamental work and practical applications. This
. special issue presents a selection of these developments, illustrating how the two fields are being
: combined to address specific problems, ranging from reaction dynamics to nanomaterial synthesis
and biophysical modelling. The five contributions that follow provide a sample.

Valerii Andreichev, Jindra Dusek, Markus Meuwly, and Jeremy O. Richardson (University
of Basel and ETH Zurich) use machine-learning approaches to construct potential energy surfaces,
including transfer learning, and show how these can be used in simulations to accurately capture
tunnelling and anharmonicity.

Antonia S. Kuhn, Igor Gordiy, Felix Pultar, and Sereina Riniker (ETH Zurich) provide an overview
of recent advances in multiscale ML/MM simulations, where machine-learning interatomic potentials
(ML) replace expensive quantum-mechanical regions (QM).

Miroslava Nedyalkova, Vasil Simeonov, and Marco Lattuada (University of Fribourg) highlight
the evolution of design of experiments (DoE) in nanotechnology from classical factorial designs and
response surface methodology to Bayesian, adaptive, and machine-learning-enabled frameworks.

Ke Chen and Sandra Luber (University of Zurich) systematically compare direct equivariant
dipole prediction with a physics-informed charge-equilibrium approach, showing that the charge-
based model outperforms direct prediction for systems with long-range interactions and improves
model transferability.

Michela Pauletti, Marcella lannuzzi, and Vladimir V. Rybkin, (University of Zurich) benchmark
the Kim-Gordon method augmented with a delta-learning correction, achieving Kohn—-Sham accuracy
for molecular liquids at reduced computational cost, with transferability from bulk to clusters.

Enjoy the read!

Prof. Stefan Vuckovic
University of Fribourg
(on behalf of the Swiss Computational Chemistry Community)

The CHIMIA Editorial Board is very grateful to Prof. Stefan Vuckovic for his great efforts in organizing this
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recently had on a range of scientific disciplines.
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