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Abstract

High-throughput screening of materials provides important, urgently needed information. However, as the number of
possible materials is practically infinite, the amount of directly computed or measured information will always remain
marginal. In this talk | will address this challenge in terms of “the fourth paradigm of materials research”, i.e. by
artificial intelligence (Al) concepts that enable the identification of correlations and structure in the available big data
of materials and to create ‘maps of materials properties’.'?

Importantly, from the practically infinite number of materials, only about 10 of them may be relevant for a certain
purpose. In simple words, in materials science and engineering, we are often looking for “needles in a hay stack”.
Fitting or machine-learning all available data with a single, global model means fitting the hay, where one may
average away the specialties of the interesting minority -- the needles. | will discuss methods that identify statistically
exceptional subgroups? in a large amount of data, and | will demonstrate this for catalytic CO, activation (turning a
greenhouse gas into fuels and useful chemicals).* Furthermore, | will discuss ‘a map for topological insulators’ as a
class of quantum materials.
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