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Chiral molecular spintronics: a, An example of a unique nanostructure. b, Chiral molecule
and symmetry. ¢, Thermally driven spin polarization induced by chirality-induced spin
selectivity (CISS).

https://www.issp.u-tokyo.ac.jp/maincontents/organization/labs/miwa_group.html

We are conducting experimental research on the physical properties of
unique nanostructures. Specifically, we utilize ultrahigh vacuum thin
film growth technology, a development from semiconductor engineering,
to study multilayer devices composed of interfaces between different
materials. Our focus is on the properties of “spin”, which become
pronounced at the nanoscale. Our goal is to uncover new physical
properties exhibited by novel material devices, to functionalize these
properties, and to understand the underlying physics for creating device
properties with significant effects at room temperature.

Recently, our research has concentrated on the chirality of materials.
Chirality is a property that finds relevance not only in physics but also
in chemistry, biology, and astronomy. We are especially progressing
in research on spintronic devices that exploit the chirality of organic
molecules. Additionally, we are investigating the device properties
of topological antiferromagnetic materials—quantum materials—and
developing "operando spectroscopy” techniques using femtosecond
pulse lasers and X-ray spectroscopy.
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Quantum materials spintronics: a, Spin and crystal structure of the topological antiferro-
magnet Mn3Sn. b, Transmission electron microscope image of the multilayer structure of
Mn3Sn prepared by molecular beam epitaxy. ¢, Tunnel magnetoresistance of the topologi-
cal antiferromagnet.
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