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Light-spin conversion to probe spin-split interface states and to generate spin current
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The spin-split electronic states at interfaces in thin film heterostructures are attracting significant interest as they are
possibly responsible for variety of fascinating effects that were discovered recently. As such interface states are typically
buried inside the heterostructure, it is difficult to probe their state with established techniques. We have studied helicity
dependent photocurrent in thin film heterostructures to investigate such interface states. Using front and back light
illumination, we show that the helicity dependent photocurrent can provide measures of the interface state. We also find
that the helicity dependent photocurrent increases with increasing film thickness of a semi-metal (Bi) layer, suggesting
that a spin current is created via irradiation of circularly polarized light. These results pave way to exploit photocurrent to

probe interface states and circularly polarized light to generate spin current in semi-metals, both of which are essential for

the development of Spintronics and, more broadly, condensed matter physics.
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