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Summary (half a page maximum)
The dielectric behavior of water governs key processes in electrochemistry, nanofluidics, and 
materials science. While ab initio molecular dynamics (AIMD) captures its electronic 
structure accurately, it remains computationally demanding. Recently, machine-learning 
force fields (ML-FFs) trained on AIMD data have emerged as powerful tools to reproduce 
quantum accuracy at a fraction of the cost. However, their ability to describe long-range 
polarization and dielectric properties remains to be fully assessed and improved.

This internship aims  to test and refine ML-FFs for liquid water. The student will perform 
molecular dynamics simulations using existing machine-learning potentials and compute 
dielectric observables including polarization correlations, charge structure factors, and 
frequency-dependent permittivity. These results will be compared with reference ab initio and 
classical simulations in order to assess the strengths and limitations of current ML 
approaches. 

This internship is part of a broader project investigating the properties of the water/metal 
interface, including the capacitance and friction of water flowing over metal.
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Please, indicate which speciality(ies) seem(s) to be more adapted to the subject:
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