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Compared with conventional photodetectors that can only detect the intensity and wavelength of the incident light, polarized photodetectors extend their detectable dimensions to the polarization states of light, which can measure some specific physical properties of an object such as reflection coefficient, refractive index, and built-up stress [1]. One-dimensional (1D) nanostructures are attractive candidates for applications in polarized photodetection due to their one-dimensional geometric shape and/or intrinsic structural anisotropy. In this regard, 1D antimony selenide (Sb2Se3) nanowires with inherent low-symmetry crystal structure have great potential for polarized photodetection due to their strong in-plane anisotropy in carrier transport and light absorption properties [2]. In addition, the large light absorption coefficient (>105 cm-1) together with a bandgap of ~ 1.2 eV for Sb2Se3 semiconductor make it a promising material for fabricating visible and near-infrared photodetectors [2]. Therefore, it is of essential interest to grow high-quality Sb2Se3 nanowires and explore their potential applications in polarized photodetection and polarimetric imaging. In this work, we present a study on the chemical vapor deposition (CVD)-grown Sb2Se3 nanowires and their applications in polarized photodetectors. High-quality Sb2Se3 nanowires with an average diameter of ~ 63 nm and length of ~ 10 μm are grown via the CVD process. The fabricated Sb2Se3 single nanowire photoconductor detector shows good photoresponse to a broad spectral range from 532 nm to 830 nm. Under the illumination of an 830 nm unpolarized light the Sb2Se3 nanowire photodetector presents a high responsivity of 11.74 AW-1 and a good specific detectivity of 2.15 × 109 Jones at room temperature. As shown in Figure 1 (a) and (b), the Sb2Se3 nanowire photodetector also present a good sensitivity to polarized light with a linearly dichroic ratio of 1.76 under the 830 nm light illumination. Conventional and polarimetric imaging are also achieved with the Sb2Se3 nanowire photodetectors under white light illumination as shown in Figure (c) and (d). [image: ]
Figure 1. Polarized performance of single Sb2Se3 nanowire photoconductor detector: (a) polarization angle-dependent photocurrent under the light illumination with various wavelengths; (b) theoretical and experimental dichroic ratio of Sb2Se3 nanowires; (c) greyscale image obtained with conventional dot scan imaging process (the inset shows original image); (d) image of “UWA” with scaled colors based on the signal intensity received under white light with polarization angle from 0° to 180°.
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