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Anomalous photocurrent response in van der Waals nanostructures
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Novel photovoltaic property was explored in symmetry engineered van der
Waals nanostructures. We found that in-plane electronic polarization and anomalous photocurrent
response reflecting the polar structure can appear at the interface of two dimensional tungsten
disulfide and black phosphorus, which have different crystal symmetries. By studying the detailed
behaviors of photocurrent and comparing them with theoretical calculations, we clarified that
observed photocurrent response can be explained by a quantum-mechanical shift current. The present
results offer a simple guideline for symmetry engineering applicable to a variety of van der Waals

interfaces. Improvement of power generation efficiency by optimization of material combination and
device structure will be also expected.
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