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In this communication, we present the theoretical foundation of the ddCOSMO algorithm, recently
proposed by some of use [1, 2] to solve the equations associated with The COnductor-like Screening
MOdel (COSMO), a popular solvation model. The underlying mathematical problem consists of solving
Laplace’s equation with non-homogeneous Dirichlet boundary conditions in a very complicated domain
that is defined by the cavity of a molecule that can consist of the union of several ten-thousand of spheres.
We start with giving a introduction to the chemical context and then present the algorithm that is based
on a domain decomposition approach for integral equations that can be efficiently solved using spherical
harmonics.
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