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ABSTRACT

Bulk photovoltaic effect (BPVE), different from the prevalent photovoltaic and photoconducting effects, features
polarization-dependent uniform photoresponse at zero external bias, which holds potential for exceeding the Shockley-
Queisser limit in the existing opto-electronic devices. However, the implementation of BPVE has been limited to the
naturally existing materials with broken inversion symmetry, e.g. ferroelectrics, which suffer low efficiencies. Here, we
propose metasurface-mediated graphene photodetectors with cascaded polarization-sensitive photoresponse under
uniform illumination, mimicking an extrinsic BPVE. The metasurface consists of non-centrosymmetric metallic
nanoantennas which not only enhance light absorption but also guide the diffusion of hot photo-electrons, leading to
more than two orders improvement than the intrinsic BPVE in infrared range. Besides, the extrinsic BPVE in our device
offers intriguing vectorial photoresponse which enables unambiguous detection of linear polarization with one single
device. Our strategy therefore opens up new possibilities for scalable, low-cost, multifunctional infrared photodetectors,
which can find widespread applications in the nascent sensor networks.
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