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Local-Orbital Basis Suite Towards
Electronic-Structure Reconstruction
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ABSTRACT

Population analysis has held a prominent place in quantum chemistry for decades
already. Likewise, periodic bonding indicators such as COOP (introduced in 1983)
and its DFT equivalent COHP (from 1993) have been helpful, the latter carried out
using local-basis codes such as TB-LMTO-ASA. COHP analysis has allowed to

chemically understand three-dimensional Peierls distortions, spin polarization in Spea ker:
itinerant magnets, stoichiometries of phase-change materials, and a lot more. .

While plane-wave packages such as VASP, ABINIT, Quantum ESPRESSO etc. offer Richard
computational advantages compared to LMTO, they lack locality, so the aforemen- Dronskowski

tioned chemical concepts were unavailable. Nonetheless, the local COHP informa-
tion can be analytically reconstructed by transferring PAWs to localized bases built
from contracted STOs, as implemented in the LOBSTER code (www.cohp.de). In ad-

Professor,
Director of Institute
of Inorganic Chemistry,

dition, the generalized DOE function (density-of-energy, yielding the band-structure and Chair of Solid-State
energy when integrated up to the Fermi energy]) is ready to go, and it nicely serves and Quantum Chemistry
as the energy fingerprint of any kind of material. at RWTH Aachen University
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