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Progress in materials science is with few exceptions primarily driven
by experimental exploration that is followed by theoretical work. Unfor-
tunately, theory seldom leads the way forward in identifying or predict-
ing materials with desired functionality, albeit a few exceptions to this
rule exists. For instance, the observed tunneling magneto resistance in
Fe/MgO/Fe sandwich structures, where a few layers of insulating MgO is
inserted between thin films of Fe, was an experimental realization that fol-
lowed theoretical predictions, based on calculations of the electronic struc-
ture. Graphene, the celebrated two-dimensional material, where many of
the observed exotic properties are the result of a linear dispersion of the
electron states around the Fermi level, is another example where theory of
the exotic electronic structure preceded experimental measurements.

Unfortunately, the list of examples where theory actually makes predic-
tions of new materials or new properties, is very short. New tools and new
ways to work are clearly needed to improve the rate with which new mate-
rials may be identified, and theory may play a crucial role. A method that
quickly is being established, involve data-mining algorithms and advanced,
high-throughput electronic structure theory. The fundamental ideas be-
hind this method [2] are described in this talk, and examples will be given
of how it has so far been found to perform.
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