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Understanding the microscopic dielectric properties of water near metal surfaces is key to 
electrochemistry, catalysis, and nanofluidics. Recent experiments in nanoslits reveal 
interfacial water structure at subnanometer scales, calling for new theoretical models.  

Water-metal interfaces are typically investigated using classical or ab initio molecular 
dynamics (MD) simulations.  Breaking away from these purely numerical approaches, we 
have developed analytic functionals of the polarization to describe the dielectric properties of 
water at the nanoscale. These functionals are versatile, analytically tractable, and 
parametrized to reproduce dielectric properties of bulk water. 

The goal of this internship is to develop and parametrize a Landau–Ginzburg-type 
functional including electronic correlations. By introducing coupling with confining 
metallic surfaces, we use these tools to describe the dielectric properties of confined water 
and to rationalize its unexpected experimental behavior.
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