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Abstract:

Multiferroic materials simultaneously have multiple ferroic orders. When  ferromagnetism and ferroelectricity coexist, they often exhibit giant cross-correlation effects such as magnetism responding to external electric fields and vise versa. In perovskite manganites RMnO3, where R=Dy, Tb, (Eu,Y), ..., ferroelectricities are induced by cycloidal spin orders (helical orders whose spin rotation axis is perpendicular to the propagation vector).Moreover, a flop of electric polarization vector from P//c to P//a is observed as magnetic field is applied to H//b. So called ‘electromagnon’absorption (magnon exitation driven by electric field component of light) has been reported.

In order to understand these cross-correlation phenomena, we performed several theoretical analyses.  In my talk, I will present 1) Monte Carlo simulation of Mn spins, to reproduce H-T phase diagram and to understand polarization flop. 2) Calculation of one- and two-magnon excitation spectra driven by electric component of light. Microscopic features of Mn spins and their couplings to electric fields are discussed.
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