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Abstract

Tellurene (Te) possesses a chiral structure with D3 point group symmetry, and its Weyl cones near
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Figt,

the valence band maximum provide an ideal platform for investigating nonlinear photocurrent ef-
fects. In low-symmetry materials, photocurrents typically originate from the coexistence of intrinsic
linear photogalvanic effect (LPGE) and photoconductive effects, yet effectively distinguishing their
contributions along different crystal orientations remains a challenge. In this study, an asymmetric
electrode design is employed to independently excite and measure linear photogalvanic currents
along the a-axis and c-axis in tellurene devices. By systematically examining responses at zero bias
and with applied bias, as well as at low temperature and room temperature, three independent cri-
teria are established: bias dependence, gate voltage response characteristics, and temperature sen-
sitivity. Experimental results show that under zero bias, LPGE is strongest when the Fermi level lies
at the valence band maximum. With applied bias, the longitudinal configuration combines LPGE and
photoconductive effects, while the transverse configuration is dominated by photoconductive ef-
fects, with its gate asymmetry originating from anisotropic light absorption. Temperature-depend-
ent measurements further confirm the strong temperature sensitivity of photoconductive effects.
This study provides an experimental paradigm for analyzing photocurrent mechanisms in low-sym-
metry topological materials.
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Figure 1. Optical image of the device and schematic diagram of the experimental setup
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Figure 2. Transfer characteristics of tellurene
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Figure 4. Gate dependence in the biased longitudinal configuration
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Figure 5. Gate dependence in the biased transverse configuration
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Figure 6. Modulation of polarization-dependent photocurrents by in-plane electric
fields at zero gate voltage
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Figure 7. Modulation of S1 and Sz by in-plane electric fields at zero gate voltage
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Figure 8. In-Plane electric field modulation at room temperature
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