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The Development of Polarity-induced Spin Selectivity
in 2D Organic-inorganic Hybrid Perovskite Materials

Po-Jung HUANG™

The induction of strongly efficient spin polarization is widely known to be possible in nonmagnetic
materials in the presence of chirality lately. The so-called chirality-induced spin selectivity (CISS) is
promising for the development of nonmagnetic spintronic applications. Besides the pivotal chirality, CISS
has been found to be enhanced by strong spin-orbit coupling (SOC). This implies the importance of spin
splitting band structures induced by centrosymmetry breaking and SOC. With this in mind, the utilization
of polar materials with SOC can possibly be another route to the CISS-like effect. This work successfully
developed the analogue CISS effect called polarity-induced spin selectivity (PISS) with a tremendous spin
polarization in polar organic-inorganic hybrid perovskite (OIHP) materials and compared it with the con-
ventional CISS in chiral OIHPs. In the results, the spin-polarizing direction is parallel and vertical to the
electrical current propagating directions in chiral and polar materials, respectively. This work paves a new
avenue for spin manipulation in the field of nonmagnetic spintronics.
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