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The critical temperature Tc of superconductivity was recently found [1] to have a clear relationship to the Periodic Table – the 

highest-Tc superconducting hydrides are formed by elements forming a “belt of superconductivity”, roughly between II and III 

groups. These elements turn out to be neighbors in the sequence of Mendeleev numbers [2], which were introduced in 1984 by Pettifor 

[2] and shown to approximately characterize all elements by just one number. The physical meaning of these numbers remained 

unclear. We have shown [3] that Mendeleev number can be obtained by principal components analysis (PCA) or even a simple linear 

correlation applied to the set of points in the spac “atomic radius – electronegativity – polarizability” of all elements. This 

dimensionality reduction gives a single variable giving mathematically the best one-parameter description of the chemistry of the 

elements – the Mendeleev number. We have also shown [3] that thus defined Mendeleev numbers perform better than those proposed 

by Pettifor [1]. Reduced-dimensionality representations (such as representation by Mendeleev numbers) allow easier visualization of 

big data. 

Among the chemical properties of the elements, electronegativity plays perhaps the most important role – chemical reactivity of the 

elements, bond energies, directions and heats of reactions, and many properties of molecules and solids are related to 

electronegativities of the elements. The oldest and the most widely used is Pauling’s scale of electronegativity, developed in 1932 (see 

[4]) and based on bond energies. However, later it was found (e.g., [5]) that Pauling’s formula, relating bond energies with 

electronegativity differences, is very inaccurate for significantly ionic bonds. We have proposed [6] another formula, which works 

well for bonds with any degree of ionicity, and obtained a new thermochemical scale of electronegativities for all elements. New 

electronegativities better follow chemical intuition than traditional Pauling’s values (e.g. charge transfer in transition metal borides 

and hydrides is described qualitatively better, and so are oxyacids).  
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