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However, a microscopic understanding of why this particular material features such a strong coupling is
still missing. We have recently shown that the underlying chemical structure and bonding need to be
characterized for a good comprehension of the chemical composition-superconductivity relation.

We have constructed simple metal and BCS models showing that the Electron Localization Function [2]

can be used to define a quantity called the networking value, which should provide insight into the

_____ Tk — , i superconducting activity. By analyzing through DFT calculations the structural and electronic properties

’ = of nearly 200 compounds predicted to be superconductors in the literature, we have shown that the
J&;I.F; ‘] networking value correlates well with the predicted critical temperature, much better than any other

5 descriptor analyzed thus far. And this, for all bonding types [3]. The discovery of the positive correlation
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Biographie - Julia Contreras is Directrice de Recherche au CNRS, leading the CHemical Interpretation
team at Laboratoire de Chimie Théorique (LCT, UMR7616). One of her main areas of research is non
covalent interactions (with over 5000 citations). She also wrote the code to visualize this index,
NCIPLOT. The associated paper was published in 2011 in JCTC and it has received over 2600 citations
and more than 13000 visits. She is chair of the European Committee of High Pressure and president of
the FWO chemistry panel. Most recently her interests have turned into superconductivity, where we have
been able for the first time to introduce an index that describes superconductivity from fast calculations
(Nature Communications 12, 5381 (2021)). During these years she has given 43 invited talks and
published more than 100 articles. She has also been involved in the creation of scientific associations
(European Committee of Chemical Bonding, Women Under High Pressure).
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