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Sﬁin—orpitgl entanglement and photo-excited dynamics investigated by laser
photoemission spectroscopy
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Spin-orbit coupling in matter is a key for recent development of spintronics
to generate spin-polarized electrons related to band topology as well as control the electron’ s
spin. In this work, we use ARPES-based techniques to search new material phases induced by strong
spin-orbit coupling, and methodologies to control its spin properties. Consequently, we have newly
discovered weak topological insulator phase and Weyl magnet, and established a sophisticated way to
determine topological phase diagram experimentally. Moreover, by a combination of spin-resolved
ARPES with polarization-variable laser, we have opened a pathway to optically control electron’ s
spin through the spin-orbit entanglement in solid states .
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