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In our Letter, we have studied the resonance Raman spectra of 2D and bulk MoS2 using more than 30 different laser
excitation lines covering the visible range (1.85–2.81 eV), which allowed us to obtain the Raman excitation profile (REP) of
the A1g and E1

2g modes. We have concluded that the A1g mode was enhanced by the A and B excitons, and the E1
2g mode

enhanced by the C exciton.
We found recently an experimental artifact in our spectrometer that was depolarizing the scattered light in the range

2.57–2.71 eV, and affecting the intensity of the totally symmetric A1g mode in the Raman spectra recorded with four laser
lines (2.57, 2.62, 2.66, and 2.71 eV). We have thus performed new measurements and the results are presented in Fig. 1,
where only the spectra related to these four laser energies were replaced. With these new results, we conclude now that
the A1g mode is also enhanced by the C exciton, in agreement with previous resonance Raman results for bulk
MoS2 [1,2].
Figure 2 shows the new version of the Raman excitation profile (REP), where we corrected the data in

the laser energy range 2.57–2.71 eV. We concluded now that the REP of the C exciton is broader than
our previous result. The new values of the energies and damping constants of the C exciton are shown in
Figs. 3(a) and 3(b). In Fig. 4, we plot now the intensity ratio of the A1g and E1

2g modes (instead of the ratio
E1
2g and A1g) showing that the A1g bands are also enhanced by the C exciton and always stronger than the

E1
2g bands.
In summary, with the correct results for the A1g mode in the range 2.57–2.71 eV, we show now that this

mode is also enhanced by the C exciton, and that the C exciton REP is broader than the result previously
presented.

FIG. 1. Raman spectra of MoS2 samples with different numbers of layers, and recorded with the different laser excitation energies
shown in the right side. Panels from left to right correspond, respectively, to 1, 2, and 3 layers, and bulk samples.

PRL 116, 089904 (2016) P HY S I CA L R EV I EW LE T T ER S
week ending

26 FEBRUARY 2016

0031-9007=16=116(8)=089904(2) 089904-1 © 2016 American Physical Society

http://dx.doi.org/10.1103/PhysRevLett.116.089904
http://dx.doi.org/10.1103/PhysRevLett.116.089904
http://dx.doi.org/10.1103/PhysRevLett.116.089904
http://dx.doi.org/10.1103/PhysRevLett.116.089904


[1] T. Sekine, T. Nakashizu, M. Izumi, K. Toyoda, K. Uchinokura, and E. Matsuura, J. Phys. Soc. Jpn. Suppl. A 49, 551 (1980).
[2] C. Sourisseau, F. Cruege, M. Fouassier, and M. Alba, Chem. Phys. 150, 281 (1991).

FIG. 2. Raman excitation profiles of the E1
2g (open squares) and A1g (solid triangles) Raman peaks in (a) monolayer, (b) bilayer,

(c) trilayer, and (d) bulk MoS2 samples. The insets show a zoom-in of the data in the range 1.8–2.2 eV. The red curves represent the
fitting of the experimental data by the expression given in Eq. (1).

FIG. 3. (a) Energies and (b) damping constants of the A, B, and C excitons for the samples with different numbers of layers.

FIG. 4. (a) Ratio of the intensities of the A1g and E1
2g Raman bands, plotted in a logarithmic scale. (b) Atomic displacements of the A1g

phonon mode and electronic orbitals of the A and B excitons. (c) Atomic displacements of the E1
2g phonon mode and electronic orbitals

of the C exciton.
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