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First-Principles Study of the Structural, Electronic and Magnetic
Properties of Magnesium Spinel Ferrite
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Abstract

The structural, electronic and magnetic properties of magnesium spinel ferrite were investigated under density
functional theory with GGA approximation. The results show that among the different magnetic configurations
including ferromagnetism, antiferromagnetism and non-magnetism, the ground state of magnesium ferrite has
ferromagnetic order with an equilibrium lattice constant of 8.1626 A. The results of the electronic density of states
and band structure show that the material has a half-metallic nature with magnetic properties and in the high spin
band an energy gap of the order of 1.25 eV is observed around the Fermi level. The obtained results are in very
good agreement with the experimental value reported for this compound. The electron charge density analysis
shows that the covalent bonding is evident between the Fe and O atoms that form octahedral clusters. The results
overall indicate that this compound can be suitable for use in spintronic devices.
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