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Abstract: As one of the core devices in the field of aeronautic and astronautics, deep space exploration,
environmental monitoring, there is significant scientific research and practical application value for photodetector.
In recent years, surface plasmon has become one of the research hotspots in the field of enhanced photodetection,
due to the properties of breaking through the optical diffraction limit and realizing nanometer focusing. Hence,
surface plasmon is a novel technical method for improving the performance of photodetectors. In this article, the
research progress based on the photodetector with enhancement effect was reviewed, the enhancement effect can
attribute to the surface plasmon nanostructure. Firstly, various kinds of physical properties of surface plasmon
nanostructures were introduced, mainly included localized surface plasmon structure and surface plasmon
polaritons structure with propagating nature, as well as the heterostructure that consisted of surface plasmon metal
and semiconductor materials. Then, the research progress of photodetector enhanced by surface plasmon
nanostructures was introduced focusing on the aspects of performance of photodetector, detection mechanism and
fabrication process method. Finally, the photodetector enhanced by surface plasmon nanostructures and the
related challenges in the future were both summarized and prospected.
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Fig.1 (a) Schematic diagram of local surface plasmon effects on metal nanospheres'; (b) Extinction spectra of silver triangle plate in different sizes!"';

(c) Extinction spectra of silver triangle plate (black), gold-silver alloy triangle plate (red) and hollow gold triangle plate (blue)!'*!
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Fig.2 (a) Schematic diagram of propagating SPPs!"); (b) Metal grating structure with SPPs effect ['*)
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Fig.3 (a) Excitation and relaxation of surface plasmon”; (b) Generation and transport mechanism of hot electrons in metal-semiconductor

heterostructure devices””
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Fig.4 (a) Schematic of Ag SHINs-MoS,-Au hybrid nanostructures™™’; (b) Power-density-dependent photocurrent of a MoS, photodetector before and

after dropping the Ag SHINs, Inset: The time response of a gap-mode plasmon-enhanced MoS, photodetector at 532 nm laser pump source';

[8].

(c) Schematic of Ag nanoparticle-M0S,*; (d) I~V characteristics of the PD constructed by pristine MoS, film, MoS, film with underneath Ag

film, and the Mo$S, film in the gap of Ag film and Ag nanocubes™!
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Fig.5 (a) Schematic of the antenna-assisted graphene photodetector on a silicon substrate™); (b) Measured wavelength-dependent photo response (top)
and electric field intensity enhancement in the nanogap between the plasmonic antennas™; (c) Schematic view of the nanoparticle grating/MoS,
hybrid photodetector””; (d) Extinction spectra of nanoparticle I, nanoparticle II, and nanoparticle gratings, inset: simulated electric field

distribution around nanoparticle 1
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Fig.6 (a) Schematic diagram of six different shaped plasmonic slit structures Si-based Schottky detector'®); (b) Polarization structure of nanopore
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Fig.7 (a) Schematic diagram of the plasmonic antenna device *'J; (b) Relationship between responsivity and wavelength at different biased voltage under

incident polarization light *'!

BEAN, A BT e BH, A FH A -2 S AR -
gk ] A s B R RS R AR Y SP O S R AR
2017 47, bt R 47 = A B 4% () 2 A g 2R R0 1

S K ORE- 47 S M TN 45 ) R AL T 3 BT 1) B %
PRI (9 AR ZE R U] 8(a) BT, S IOURL Al - 8
- P FEL A ) L R R R A T R A T R B

20211014-8



BRARY S aE
18 www.irla.cn % 50 %

(@) 0.15

Light With AuNPs /\

012 {)
; ._!
0.09 | «" i
0.06 /
75

003 I Without AuNPs
1 1 —-l'—'
. 0 8

600 650 700 00
Wavelength/nm

Responsivity/nA-uW!

[l 8 (a) 3 B 421 25405 57 BRASHEDL A AR 25 S 30 KB, (b) PTRR 4 9K TURL IS v 2805 1 F PRI 25 (1 M 17 B2 5534 R g S 3R B0
Fig.8 (a) Schematic of a vertical gold-graphene heterostructure photodetector *'; (b) Wavelength-dependent responsivity of a graphene photodetector

before and after dropping the Au nanoparticles *¢!
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