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SOME HIGHLIGHTS IN RELATIVISTIC QUANTUM CHEMISTRY OF HEAVY ELEMENTS

The Relativistic Theory of Atoms and Molecules (RTAM) has become a vast field of 
about 17000 papers, see the bibliography [1], rtam.csc.fi. The fundamentals at Dirac-Fo-
ck-Breit level, including simple treatments of the Lamb shift, seem to be under control 
[2]. Numerous reviews exist on these effects in Inorganic Chemistry [3,4] and qualitative 
estimates on them have entered most textbooks of Inorganic Chemistry.

The main message is that many of the differences between the Periods 5 and 6 can be 
explained by relativistic effects. Some examples are the difference between silver and 
gold, between cadmium and mercury, or between tin and lead. Most of the voltage of 
the lead battery is due to relativity [4]. Some further issues in simple bonding theory are 
the covalent radii [5], or the concept of oxidation states [6].
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