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The recent studies on spintronic devices on magnetic or structural chiral systems are reviewed in this talk. The first 

half of this talk pertains to the chiral antiferromagnet Mn3Sn. Charity induces a ferroic ordering of cluster octupole 

polarization to the non-collinear antiferromagnetic spin structure. The octupole polarization induces a large Berry 

curvature owing to magnetic Weyl points in momentum space. We have developed epitaxial thin films of Mn3Sn by 

molecular beam epitaxy and realized current-induced full switching of the octupole polarization [1]. Furthermore, we 

find a tunnel magnetoresistance effect in an all-antiferromagnetic tunnel junction consisting of Mn3Sn/MgO/Mn3Sn 

[2]. We believe that unique characteristics of the octupole polarization, such as exchange-enhanced ultrafast dynamics, 

anisotropic spin-polarized current [2], and non-vanishing magnetic dipole Tz term [3], with the novel spin-transfer and 

magnetoresistance effects above, provide a basis for future spintronics devices. 

The latter half of this talk pertains to organic chiral molecules. For two decades, chiral-induced spin selectivity (CISS) 

has been intensively studied. While the current-induced spin polarization in chiral molecules is widely recognized as a 

fundamental principle of the CISS, there are only a few studies on the CISS with no net current. The recent studies i.e. 

exchange bias [4] and current-in-plane magnetoresistance [5] indicate that a chiral molecule at the interface possesses 

thermally driven broken-time-reversal symmetry, whereas the freestanding chiral molecule is nonmagnetic. We also 

discuss the linear magnetoelectric effect of the interfacial chiral molecule and its influence on the CISS-induced 

current-perpendicular-to-plane magnetoresistance reported thus far. 
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