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Abstract:

Spin waves are collective spin excitations in magnetic materials with a long range spin order.
They can be probed by inelastic neutron scattering. Also, the spin wave may absorb a single
photon, usually in the THz spectral range. THz spectroscopy has become an important tool
to study spin waves in multiferroic materials with magnetoelectric coupling. Spin wave may
acquire electric dipole moment through the magnetoelectric coupling. Both, the magnetic-
and electric-dipole activity of the spin wave are probed by the photon whereas neutrons
scatter off the magnetic fluctuations only. Non-reciprocal directional dichroism of the THz
radiation is a direct manifestation of magnetoelectric coupling as the photon interacts
simultaneously with the magnetic- and electric-dipole moment of the spin wave. Another
advantage of THz spectroscopy is the possibility to combine it with a high magnetic field
using a superconducting magnet in a small laboratory while the neutron scattering needs a
large scale facility.

In this talk we will give an overview of our experimental capabilities. A specific example, spin
waves in a room temperature multiferroic crystal BiFeO3 [1], their non-reciprocal directional
dichroism[2,3], and amplitudes[4], will be given.
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