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Highlights

• Cr2O3 multifunctional transparent oxide semiconductor is capable of coupling electric, magnetic and optical fields.
• It can be used for making multifunctional devices.
• Our pulsed laser deposited Ti- incorporated thin film displays nanocrystalline surface structure.
• Optical switches and optical memory elements require basic knowledge of dispersive optical nonlinearity.
• We report magnetically controlled dispersive optical nonlinearity in the Ti- incorporated Cr2O3 thin film.
• Application of the magnetic field modifies the electronic spectra causing the change in the sign of the optical nonlinearity.
• Consequently, we report both positive and negative optical nonlinearity in pulsed laser deposited Cr2O3 thin film in the presence

and absence of applied magnetostatic field.
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