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Abstract: Graphene is a kind of two-dimensional atomic crystal with one atomic layer, which is the
basic structure unit of other dimensions of graphite materials, such as zero dimensional fullerenes,
one-dimensional carbon nanotubes and three-dimensional graphite. Graphene has a lot of unique elec-
tronic and mechanical properties, which have attracted high attention of many scientists in the field of
chemistry, materials and other fields. Raman spectroscopy as a sensitive and convenient characteriza-
tion method, has played a very important role in the study of graphene. Raman spectroscopy is an in-
tegral part of graphene research. The application of Raman spectroscopy in graphene characterization
in recent years is reviewed in this paper. The characteristic peak of monolayer graphene was first int-
nduced. Then, through the analysis of the changes of D peak, G peak and 2D peak intensity, position
and half peak width of Raman spectra, the number of graphene layers can be quickly and accurately
characterized, as well as, the stacking orders, edge chirality and doping degree of graphene were de-
fined. At the same time, the effects of substrate, doping, temperature and laser power on the intensi-
ty, position and half width of D peak, G peak and 2D peak of Raman spectra in the process of prepar-
ing graphene were also systematically analyzed.
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Fig. 1 Raman spectra of graphene and graphite with 514nm wavelength laser excitation (a) ,amplified 2D

peak comparison of graphene and graphite(b)[2+]
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Fig. 6 Raman spectra of G peak(a), 2D peak(b) for trilayer graphene with the ABA and ABC stacking order

(inset is the D peak)[40-41]
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Fig. 10 Raman spectra of monolayer graphene on different

substrates and epitaxial monolayer graphene on SiCl?3!
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Table 1

for monolayer graphene on different substrates!+43-5

G band G’ band
Substrate Position/  FWHM/  Position/ FWHM/
em™! cm™ ! em”! em”!
SiC 1591.5 31.3 2710.5 59.0
Si0, /Si 1580. 8 14.2 2676.2 31.8
Quartz 1581.9 15.6 2674.6 29.0
Si 1580. 0 16.0 2672.0 28.3
PDMS 1581. 6 15.6 2673.6 27.0
Glass 1582.5 16. 8 2672.8 30. 8
NiFe 1582.5 14.9 2678. 6 31.4
GaAs 1580.0 15.0 2736.0 —
Sapphire(0001)  1590. 3 8.0 2678. 4 28.0
Sapphire(11-20) 1586. 4 10.0 2677.6 27.0
Sapphire(1-102) 15858 11.0 2677. 1 29.0
ITO plate 1574.0 — 2660.0 —
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