Magnetoelectric effects in antiferromagnet Ba2CoGe2O7
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We have investigated magnetoelectric effects in Ba2CoGe2O7, which is a quasi two- dimensional antiferromagnet[1]. By applying the external magnetic field along certain directions, electric polarization is induced[2,3]. We consider a spin-dependent d-p hybridization mechanism[4], where the electric polarization couples to a single spin structure via the spin-orbit interaction, and we can explain the static magnetoelectric behaviors in Ba2CoGe2O7[3]. In this compound, it is recently reported that there exist magnetic excitations induced by electric components of electromagnetic wave at THz frequencies[5]. In addition, the magneto-electric excitation in Ba2CoGe2O7 accompanies a non-reciprocal linear directional dichroism, where absorption coefficient depends on the direction of the incident electromagnetic wave (+k or -k). We theoretically clarify the origin of the peculiar features in these dynamical magnetoelectric phenomena[6]. The non-reciprocal dichroism observed in Ba2CoGe2O7 can be explained by cross-correlated effects, i.e., the interference between the magnetic and the electric responses. 
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