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Chirality-induced spin selectivity (CISS) [1], first observed in photoelectron transmission
through chiral molecules [2,3], has drawn significant attention due to large spin polarization
at room temperature. Following the early studies, related phenomena have been reported in
various systems, ranging from chiral molecules to inorganic metals and a superconductor.
Accordingly, the term CISS now refers to the general correlation between electron spin
polarization and the chirality of materials [4]. In this paper, we focus on the spin polarization
in chiral metals, in the setup analogous to the experiments that demonstrated the CISS in solid
state physics in the linear [5,6] and the quadratic [7] responses to a locally-injected electric
current. We develop a microscopic theory that can consistently describe two features observed
in these experiments[5-7]: (i) chirality-dependent spin polarization and (ii) antiparallel spin
polarization near interfaces, as illustrated in Fig. 1. We also show (iii) that the sign of the spin
polarization in the quadratic response is opposite to that expected from the bulk spin current.
This sign discrepancy originates from spin polarization induced by dipole-like charge
distribution appearing in the quadratic response.
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This presentation is based on collaboration [8,9] with Kosuke Yoshimi, Yuta Suzuki,
Shuntaro Sumita, Takuro Sato, Hiroshi M. Yamamoto, Y oshihiko Togawa, Hiroaki Kusunose,
and Jun-ichiro Kishine, and Yu-Hsuan Lu.
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