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ABSTRACT

In this research, the thickness dependence of magnetite (Fe,0,(110)) thin films, were
simulated using the spin polarized version of density-functional theory under plane-wave and
pseudopotential implementation as well as local-spin density approximation (LSDA). Fe,0,(110)
thin films with thickness ranging from 1 layer (1L) to 10 layers (10L) were modeled to investigate
important ferromagnetic properties, especially the magnetization, as a function of thicknesses.
The bulk properties of Fe,O, were also calculated to investigate the asymptotic behavior which
describes how those properties converge to the bulk's value, under the influence of thickness
increasing. From the results, even though, the total spin-up and spin-down DOS in bulk structure
presents a half-metallic behavior with a band gap in the majority spin channel of approximately
0.02 Hartree, the DOS of all Fe,0,(110) models are continuous in the vicinity of the Fermi level,
which demonstrate that they have metallic properties. However, the increase in films thickness,
the metallic phase tends to change to half-metallic phase. In addition, the total magnetizations and
DOS plots indicate that all structures have ferrimagnetic properties. Although, in this case, it can
be concluded that the magnetic phase is thickness independence, the specific magnetization tends
to vary. Namely, with increasing thin film thickness, the specific magnetization rises to the bulk's
value. These results agree well with experimental data, where applicable, and suggest of how

thickness play vital role on magnetic behavior in Fe,0,(110) thin films



