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1. Introduction

The usage of Machine Learning (ML) potentials has recently proliferated in the field of materials science. In particular, its usage to train interatomic
potentials (MLIPs) and generate canonical sampling (MLACS) allows for great acceleration in the prediction of temperature dependent (TD) properties of
materials [1]. Training an MLIP which properly describes the system allows us to drive Molecular Dynamics simulations (ML-MD) for propagation times
of the order of the ns, something that is prohibitively time consuming using ab initio MD. In this work we show a particular example of such a workflow
applied to mono and bilayer hBN, widely popular in 2D applications and a common target for these kinds of MLIPs |2, 3|. We then show that by performing
ML-MD simulations, in conjunction with the Temperature Dependent Effective Potential (TDEP) (https://ollehellman.github.io)method [4], we can obtain
accurate TD properties like the phonon DOS and thermal conductivity at otherwise inaccessible precision and speed.

2. The MLACS/MLIP workflow
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3. Calculation Details
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Initial super-cel DFT calculation: Fit/Train MLIP: get | Convergence Large ML-MD run Meth.od applied to mono and bilayer (AA
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forces,stress for convergence MLIP.
- g - 5 / \ / \ y DFT done with ABINIT:

— energy-cutoff: 40 Ha.
— k-point mesh: 8x8x1.

— s-cell multiplicity matrix:  [[6,0,0],
36,01, [0,0,1].
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The self-consistent cycle has been shown to minimize the difference between the DF'T Gibbs free energy built Python package.
(or, equivalently, the canonical equilibrium distribution) and the MLIP one [1]. TD properties obtained with TDEP.

4. Results and Discussion
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