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Abstract: The modulation of resistance in semiconductors with a gate electric field forms the basis for modern electronics. Over the years, advances in materials science have invited interest in the electric field-effect in numerous materials beyond the standard semiconductors.  The prospects are especially intriguing in materials where properties such as magnetism or superconductivity may be modulated.  In some correlated systems where different quantum phases are obtained as a function of carrier density, electric fields may, in principle, be used to add charge capacitively to a material, and tune it through a phase transition. In this talk, I will present two examples of the field-effect in correlated systems.  The talk will mostly focus on ultrathin films of LCMO, a manganite.  The strong parallels between the electric field-effect and  magnetoresistance directly demonstrate the inherent cross-couplings between spin and charge in these materials. Furthermore, these cross-couplings may be exploited to tune the magnetic coercivity of an LCMO film with a gate electric field. I will also present results on ultrathin quench condensed films of amorphous Bi, where a gate electric field was used to tune an insulating film into the superconducting state, an example of a quantum phase transition.
