
Effect of oxygen point defects on electronic and magnetic
properties of copper pyrophosphate material.

A. Majtyka-Piłat1 and J. Deniszczyk1

1Institute of Materials Engenering,
Faculty of Science and Technology,
University of Silesia in Katowice,

75 Pułku Piechoty 1A, 41-500 Chorzow, Poland.

Based on density functional theory (DFT), we investigate the oxygen point defects
(V-vacancy, VI - interstitials) impact on the electronic and magnetic properties of cop-
per pyrophosphate dihydrate (CuPPD) material. Calculations were performed with
the generalized gradient approximation (GGA) of the exchange-correlation functional
(Exc) supplemented by strong Coulomb interaction via Hubbard-like Hamiltonian
(U). The GGA+U method was applied for Cu-3d and O-2p states. The results show
that oxygen atom vacancy defect induced the decrease of a magnetic moment from
U=8.66 to 7.02 and 7.84 µB/cell for vacancy and interstitials defect, respectively.
The magnetic moment mainly comes from the Cu atom d orbitals. Furthermore, our
calculations reveal that oxygen vacancies strongly modified the electronic structure
of CuPPD by inducing non-zero density of states (from Cu-3d and O-2p state) near
the Fermi level. As a result, a significant reduction in the electronic band gap of our
material can be noticed. The findings of this study provide insight into modified by
defects electronic properties of semiconductor-like CuPPD crystal. This issue is of
interest to nanoelectronics and the production of nanomaterials, including quantum
dots [1].
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