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Abstract

In 1999, under the leadership of R. Naaman, a feam made a significant observation: fiims
composed of chiral organic molecules exhibit an asymmetrical scattering of polarized
electrons [1]. This phenomenon, now widely known as the chirality-induced spin selectivity
(CISS) effect, has garnered considerable attention in the field of chiral chemistry, yet much
of its intricacies remain to be fully grasped [2]. Essentially, the CISS effect entails electrons
passing through chiral molecules gaining a notable degree of spin polarization. In this study,
we delve into the behavior of atomically-thin chiral crystals formed by twisting van der
Waals heterostructures. In this work, we demonstrate that even in systems comprising just
two monolayers, particularly those with spin-orbit coupling, this effect can be remarkably
pronounced. Its emergence is attributed to the interplay between structural chirality and
spin-flipping spin-orbit coupling. Through calculations involving twisted homobilayer
transition metal dichalcogenides [3-6], we llustrate that the chirality-induced spin
polarization can reach staggering proportions, exceeding 50% for materials like MoTe2.
Additionally, we introduce a theoretical framework for this phenomenon based on the
microscopic Hamiltonian of twisted homobilayer transition metal dichalcogenides and a
spin-resolved scattering matrix approach [7,8]. Our findings suggest that twisted quantum
materials offer a versatile platform for investigating and manipulating the CISS effect in
both condensed matter physics and chiral chemistry [?].
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