Compositional investigation of spin-coated Cr doped BiFeO3 films

S. Talebi, P.R. Kharel, A. Dixit, C. Sudakar, V.M. Naik, R. Naik, G. Lawes*
Department of Physics and Astronomy, Wayne State University, Detroit, MI 48201

Multiferroic materials have great potential to produce novel devices, including highly  tunable filters and voltage-controllable magnetic memory.  Chromium doped BiFeO3 has  been shown to produce a significant improvement in the magnetic properties of BiFeO3, and may also reduce the leakage current in these samples.  We have synthesized a range of Cr doped BiFeO3 thin films on conducting silicon substrates using a spin coating technique from metal organic precursor solutions. Bismuth, iron, and transition metal organic solutions were mixed in the appropriate ratio to produce 1, 1.5, 3, 4, 5, 10, 15, 20 at% Cr doped samples.  X-ray diffraction studies show pure single phase Cr:BiFeO3 for lower dopant concentrations with a small secondary impurity phase developing at higher concentrations.  X-ray photoemission spectroscopy studies show iron to be exclusively in the Fe3+ oxidation state.  Although the magnetic and electric properties of Cr:BiFeO3 show sample-to-sample variation, we find no evidence for a monotonic dependence of the physical properties on dopant concentration. Work supported by NSF-REU grant EEC-0552772.

