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Abstract: Terahertz technology has broad application prospects in non-destructive testing, biomedicine,
industrial inspection, environmental monitoring, local area communications and national defense security. The
terahertz detector in the terahertz system is its core component. Its performance determines the application market
of the terahertz system and is one of the important research directions to promote the further development of
terahertz technology. However, the low photon energy in the terahertz band makes it challenging to achieve high-
speed and sensitive terahertz detection. With the advancement of nanotechnology and new material preparation
technology, the high mobility and wide response band of low-dimensional materials provide new opportunities for
terahertz detectors. Low-dimensional materials terahertz detectors have received extensive attention and their
main advantages is high sensitivity, wide frequency band and low noise, and has made significant research
progress in recent years. Although terahertz detectors have achieved breakthrough development, there are still
some problems with various terahertz detectors. In this context, starting from the classification of terahertz
detectors, the physical mechanism and latest research progress of bolometers, pyroelectric detectors, plasmon
resonance detectors and hot carrier control detectors were briefly introduced. And look forward to the future
development direction of low-dimensional material terahertz detectors.
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Tab.1 List of typical performance index of low dimensional terahertz devices
Mechanism Material Frequency Responsivity Response time NEP Ref.
Bolometer Graphene 2 THz 8 nA/W 50 ps - [22]
Bolometer Graphene 0.15 THz 1x10"° V/W <2.5ns 0.2 fW/Hz" [23]
Bolometer BP 0.3 THz 7.8 VIW <1 ms 4 nW/Hz" [25]
PTE Graphene 2.52 THz >10 V/IW 110 ps 1.1 nW/Hz"? [29]
PTE Graphene 2.52 THz 8.4 mV/W Spus - [30]
PTE BP 0.3 THz 0.9 mV/W 20 ps - [31]
Plasma wave rectification MoSe, 0.29 THz 38 mV/W - 6.6x10° W/Hz'"? [36]
Plasma wave rectification Graphene 0.6 THz 14 V/IW <30 us 515 pW/HZ"? [37]
Plasma wave rectification Graphene 0.3 THz 1.2 VIW <2.5 ms 2 nW/Hz"? [38]
Plasma wave rectification BP 0.26-0.38 THz 0.15 V/IW - 40 nW/Hz"? [39]
Plasma wave rectification Graphene 0.23-0.375 THz 0.25 V/IW <1.2 ms 80 nW/Hz'? [42]
Hot carrier-assisted Bi,Se; 0.3 THz >10 V/W 60 us 0.36 pW/Hz"? [46]
Hot carrier-assisted BP 0.15 THz 300 V/IW 4 s 1 nW/Hz'"? [47]
Hot carrier-assisted TaSe, 0.3 THz 40 A/W - <1 pW/Hz" [48]
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