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Search for materials to achieve a low-current control of

antiferromagnetic spins
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Abstract :

In recent years, there has been active research on replacing ferromagnetic materials used in
storage medias with antiferromagnetic materials. LLarge number of studies have been done to control
antiferromagnetic state by application of electric currents. However, the Joule heat generated by the
application of a large current causes energy loss, which has been a problem. In this study, our
purpose is to search for materials that enable a low-current control of their antiferromagnetic states.
In a previous study, we found that PrMnSb. showed complicated magnetic phase diagrams and
metamagnetic transitions associated with the two antiferromagnetic states. In such a material, we can
control the system close to the critical points, where the spins can be rearranged by small external
field due to the fluctuation, by applying the magnetic fields or changing temperature. It would open a
possibility for a low-current control of antiferromagnetic states with an assistance of magnetic fields
or/and heats.

In this study, we grew single crystals of PrMnSh, and CeMnSbh; and measure the magnetic and
transport properties in detail. It was found that the magnetic phase diagram of CeMnSh; was complex
as well as PrMnSh. but the metamagnetic transition took place for different field directions. This
reflects a difference of the magnetic anisotropies of the two materials. In addition, the magnetic phase
diagram of PrMnSb, was expanded to three dimensions. Finally, we fabricated micron-sized devises

of PrMnSh: to investigate the coupling between the antiferromagnetic spins and electric currents.
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