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Abstract
The research explores several innovations: a pyroelectric-effect-based hybrid heterostructure of 1D SnO2 nanoneedles and 2D SnS2 nanoflowers, demonstrating remarkable increases in transient and
pyroelectric currents across various wavelengths. A novel bidirectional photo response of 0-D C60/2-D SnS2 nanoflower heterostructure for self-powered broadband photodetector. Furthermore, by adjusting
the wavelength of the incident light, controllable bidirectional photoresponse (negative for A = 365 nm and positive for A =456, 532, 632, and 850 nm) is achieved through the construction of hole or electron
carrier transmission mechanisms. Lastly, a superconductor-semiconductor mixed structure featuring 2D NbSe2/1D ZnO nanorods shows a 1000-magnitude improvement in the photo-to-dark current ratio.
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Figure 6. a-c) I-V curves of a) SnS, photod: b) Cgy photod: ¢) Cgy/SnS,
Figure 4. Atomic configuration illustrations. (a, b) Top and side views of SnS,. (c) Figure 5. (a-¢) TEM and HRTEM images of Cg/SnS,. (f-i) corresponding pholodelector under distinct wavelengths. d- f) I-t characteristics of the d) SnS,
Structure of Cgy. (d) Schematic representation of the Coy/SnS, heterostructure device. elemental mappings of C, Sn, and S elements, as indicated. d ¢) Cgg photod ) Cy/SnS, ph under distinct j
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Figure 8. (a) TEM. (b) HRTEM. (c) SAED images of NbSey; ,;;-ZNRs. (d—g) wavelengths.
corresponding elemental mappings of Zn, O, Nb, and Se elements (as labeled).
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Figure 7. A schematic illustration of the fabrication process for 1D and 2D PDs and their potential
use as a self-powered photodetection performance.
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