CASE STUDY - COMPLEX OXIDES
DFT calculations aid to understand physical measurements on Cobalt complexes
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Motivation of the modeling: The interest in potential applications of systems containing metal ions and
nucleobases in the context of nanoelectronics based on DNA and related systems prompted the authors
of this work to consider such compounds as promising candidates in the area of molecular materials.
Achievements of the model: With the aid of DFT calculations, the electrical and magnetic properties of
synthetized cobalt complexes are described and the results discussed in the context of molecular wires.
Model system/Software: Computation of the DFT electronic structure of Co complexes. The firstprinciples calculations were performed using the linear combination of atomic orbitals (LCAO) method,
implemented in the SIESTA code. Two different exchange-correlation functionals were employed: the
1
nonlocal van der Waals density functional (vdWDF) of Dion et al. as implemented in the SIESTA code
and the revPBE version of the generalized gradient approximation (GGA).
The following key issues were investigated:

-

DFT electronic structure of {[Co(6-Thio-G)2]·2H2O}n as isolated chains as well as packed.
Computation of the anhydrous [Co(6-ThioG)2]n form to verify the effect of the water molecules
on the conducting properties of the system.
Compound’s magnetic structure.

Figure: Left: Fragment of the polymeric chain on one of the compounds considered in this study. The labeling
scheme is shown. Right: a) Band structure of {[Co(6-ThioG)2]·2H2O}n: (a) Ferromagnetic solution. Red and black
lines correspond to majority and minority spin states, respectively and (b) Antiferromagnetic solution. The Fermi
level is at the zero of the energy scale. Figure adapted from Amo-Ochoa, P., et. al. Inorg. Chem., 52, 5290−5299
(2013).
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