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Study on electric-field control of optical magnetoelectric properties in
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In this study, we explored novel optical responses and their electric-field
controllability in antiferromagnets without macroscopic magnetization. In a few antiferromagnets we
observed nonreciprocal dichroism, i.e., change in optical absorption between two counter-propagating

light beams, and demonstrated that the nonreciprocal dichroism can be controlled with an electric
field through the switching of antiferromagnetic states. Moreover, in a collinear antiferromagnet
Bi2Cu04, we achieved three-level tuning of light absorption by a combination of an electric field
and a magnetic field. Also, using the nonreciprocal absorption, we achieved results exceeding our
original expectations, such as visualization of spatially resolved antiferromagnetic domains and
observation of antiferromagnetic order parameters in a pulsed high magnetic field.
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