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Quantum mechanics allows one to calculate prop-
erties of matter at the atomic and molecular level, at
least in principle. In practice, solving Schrédinger’s
equation becomes impossible for more than several
electrons and for larger systems more or less severe
approximations have to be made.

In this regard, molecular solids or liquids represent
problematic systems as the number of electrons
that has to be taken into account is immense. More-
over, they are held by a combination of covalent
and non-covalent bonds both of which need to be
described with high accuracy. The accuracy can't be
compromised if we want to correctly predict exotic
high pressure phases, such as red oxygen, or the sta-
bility of different polymorphs of pharmaceuticals.
Until recently, accurate predictions of such proper-
ties were far beyond our reach. Since then there has
been a revolution in the field where we see increas-
ing availability of more accurate methods, most
often originally developed in quantum chemistry.
Despite the progress, published results sometimes
disagree and it is difficult to understand where the
differences come from. To this end, | will also discuss
some of the approaches we are developing that will
make reliable predictions accessible.



