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Abstract: The chirality-induced spin selectivity (CISS) effect, where chiral materials preferentially transmit
electrons of a particular spin, has sparked intense interest through its scientific implications and spintronic
applications such as giant magnetoresistance, anomalous Hall effect, selective enantiomer adsorption on a
magnetic substrate, and enhanced electrocatalytic activity via spin polarization. Despite extensive research, its
underlying mechanism is not clearly revealed yet. Even though the spatial distribution of spin polarization in
chiral systems is one of the key clues to reveal the spin scattering mechanism in CISS, it has remained
experimentally elusive. In this talk, CISS-based spin polarization induced by an electric current in nonmagnetic
chiral tellurium nanowires will be demonstrated, which is probed by spatially resolved reflective magnetic
circular dichroism measurements. The observed spin polarization scales linearly with current amplitude, aligns
parallel to the current direction, reverses with chirality or current flow, indicative of CISS. Furthermore, the
current-induced spin polarization exhibits identical signs in both the nanowire and electrodes, contrary to the
presumed spin filter scenario so far. In addition, the spin relaxation lengths on graphene electrodes are measured
to be several micrometers, in good agreement with previously reported values measured by electrical means such
as spin valves. This work establishes a new paradigm for investigating spin-dependent phenomena in chiral
materials and opens avenues for developing chirality-based spintronic and quantum devices. In addition,
nonlinear Hall effect of Te will be presented, which is connected to the Berry curvature dipole of the inversion
symmetry broken Te system.
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