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Resonating Valence Bonds:
A Lost Tribe of Solid-State Quantum Chemistry
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The concept of (chemical) bonding is widely spread, but it is rarely
realized that in fact it is based on very archetypical features of human
thinking which may manifest in very different formal disguises
remaining substantially unchanged. In the first part of this talk | am
going to give some kind of historical perspective of the genesis of the
idea of chemical bond and demonstrate how this concept may be (and
actually had been many times) used for developing quantum chemistry
methods explicitly employing the idea of bonding. Next, the limitations
of the concept of the isolated chemical bond well known in (quantum)
chemistry will be highlighted and two recipes known to handle these

- ~  restrictions will be confronted (molecular orbitals - MO vs (resonating)
Spea ker valence bonds - (R)VB). Finally, the implications of the RVB hypothesis

for a specific solid state problem (CuNCN physics) will be presented.

Andrei L. Tchougreéeff'?®  Very remarkably, the RVB states cannot be reproduced by any available

' Institute of Inorganic Chemistry, solid state quantum chemistry software which is absolutely and

Rl T alternativelessly dominated by the Hartree-Fock approximation. The
pendent University of Moscow, Russia L . .

? A.N. Frumkin Institute of Physical Chemistry & Very possibility of the RVB ground state is not programmed, which

ElectmonemBiyor 868, Hissls makes it elusive due to this restriction of the software. The situation is

in a way scandalous in a view of importance of the RVB states for the

high-Tc behavior, but also due to its possible wider occurrence in

. practice as proven by our CUNCN experience.
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Looking forward to seeing you!



