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Abstract: In recent years, a series of new low-dimensional optoelectronic materials with excellent properties
have emerged. Combined with surface-enhanced Raman scattering (SERS) technology, they show great ap-
plication potential and are expected to become highly sensitive SERS substrates. Defects and interface regu-
lation of low-dimensional optoelectronic materials are important strategies for their applications in SERS
technology. In this paper, the types and enhancement mechanisms of defects- and interface-enhanced Raman
scattering in new low-dimensional optoelectronic materials are introduced. By looking forward to the applic-
ation and research prospect of defects- and interface-enhanced Raman scattering, this work might inspire

people to reconsider and further understand the study of SERS.
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Fig. 1 Schematic diagram of the defect types in the crystal
structure of low-dimensional optoelectronic materi-

als represented by monolayer molybdenum sulfide!'”!
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Fig. 2 Schematic diagram of defects-enhanced Raman scattering in (a) graphene oxide!"?and (b) fluorinated reduced graphene

oxide!™!
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Fig. 4 (a) Schematic diagram of crystal structures of vanadium dioxide nanosheets with periodic oxygen vacancies™;
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(b) schematic diagram of enhanced Raman scattering caused by the synergistic effect of surface plasmon resonance

coupling and charge transfer in tungsten oxide nanowires with oxygen vacancies; (c) UV-vis spectra of adsorbed mo-

lecules and molybdenum trioxide quantum dots with oxygen vacancies™; (d) schematic diagram of lithium-exfoliated

molybdenum disulfide with suffur vacancies®™"
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Fig. 5 (a) Scanning electron microscopy image (top) and UV-vis spectra (bottom) of tungsten oxide nanowires rich in oxygen

',

i

vacancies formed by annealing™”; (b) scanning electron microscopy image (top) and UV-vis spectra (bottom) of titani-

um dioxide nanowires rich in oxygen vacancies produced by a hydrothermal reaction®”; (c) bandgaps (top) and sur-

face-enhanced Raman spectra (bottom) of femtosecond laser-treated molybdenum sulfide rich in sulfur vacancies™
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Fig. 6 Schematic diagram of enhanced Raman scattering caused by (a) the interlayer charge transfer in the graphene and tung-

sten disulfide heterojunction, (b) the interlayer charge transfer and multiple exciton resonances in tungsten oxide rich

in oxygen vacancies and with a monolayer molybdenum sulfide heterojunction®®***, and (c) nonradiative energy trans-

fer effect in monolayer molybdenum sulfide and tin diselenide heterostructure™"); (d) pressure-induced surface en-

hanced Raman scattering in graphene-molecule-graphene sandwich structures under an external magnetic field®*!
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and reduced graphene oxide™; (b) UV-vis spectra of hybrid tungsten dioxide/carbon ultrathin nanowire beams!*”;

(c) scheme of the fabrication of graphene-quantum-dot assembled nanotubes and their SERS function™"
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