TRR 80 Seminar

Am Dienstag, den 21. Januar um 16:00 Uhr
spricht

Prof. Dr. Istvan Kézsmarki

Budapest University of Technology and Economics

uber das Thema

One-way Transparency of Magnetoelectric Spin-wave Exctations
in Multiferroics

Simultaneous breaking of time-reversal and spatial inversion symmetries can lead to the emer-
gence of new optical phenomena in multiferroics. As the most peculiar example, we have recent-
ly found that multiferroics can exhibit strong directional dichroism [1,2], i.e. they absorb coun-
ter-propagating light beams with different strength, where the absorbing and transparent direc-
tions of propagation can be reversed by the application of either magnetic or electric fields.

In the THz spectral range, directional dichroism is the consequence of the optical magnetoelec-
tric effect, i.e. the coupled dynamics of spins and local electric dipoles. Spin-wave modes in mul-
tiferroics can simultaneously be excited by the electric and magnetic components of light, hence,
they can be viewed as the “elementary excitations” of such hybrid magnetoelectric response. Our
recent studies on several multiferroic compounds, including Ba2CoGe207, Ca2CoSi207,
Sr2CoSi207, CaBaCo407 and BiFeO3, show that such magnetoelectric spin excitations effi-
ciently generate directional optical anisotropy leading to one-way transparency at these reso-
nances [3].

Such unidirectional optical properties, present in a large variety of multiferroic materials, can
open new horizon in photonics [4,5]. Since these phenomena are also related to the static mag-
netoelectric response, these optical studies can provide guidelines for the systematic synthesis of
new materials with large dc magnetoelectric effect.
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