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Abstract

calculated based on first-principle calculation. A layered PtTe, is prepared by the mechanical lift-off approach, and a metal-

In this paper, the energy band structure and topological surface state of type Il Dirac semimetal PtTe, are

PtTe, metal field effect transistor is fabricated based on micro-nano processing. The photocurrent response of a field-effect
transistor device based on type Il Dirac semimetal PtTe, in terahertz region is studied. The device has an obvious

photoresponse to terahertz, with a responsivity of 3.85 A/W and an equivalent noise power of about 4. 81 pW-Hz "*. Tt

shows a wide range of application prospects in low-energy bands, especially terahertz bands.
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Fig. 1 Schematic diagram of light path of terahertz photoelectric detection system
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Fig. 2 Structural and electronic properties of PtTe,. (a) Top view of PtTe,; (b) side view of PtTe,; (¢) block and Brillouin region

projected onto (001) surface (D is location of 3D Dirac point); (d) band diagram considering spin-orbit coupling (SOC) bulk

PtTe,; (e) band dispersion in K - I" - M direction calculated using Wannier function
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Fig. 3

Characterization and electrical properties of PtTe,. (a) Schematic diagram of PtTe, field effect transistor structure; (b) PtTe,

Raman spectrum; (c) .-V, curves under fixed gate pressure; (d) I,.-V, curves at fixed bias
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Fig. 4 Device structure and terahertz response characteristics. (a) Photoconductive mechanism of PtTe,-based terahertz photoelectric

detector; (b) antenna structure parameters; (¢) microscopic images of devices; (d) photocurrent response of device at terahertz;

(e) relation between photocurrent and incident optical power; () relation between responsivity and incident light power
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