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Supplementary Note 1. Electronegativity, interlayer charge transfer, and electronic
band structure
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Supplementary Figure 1. Electronegativity difference and interlayer charge transfer
for 2H-MX, (M=Nb, Ta and X=S, Se). a Electronegativity difference Ay between the
transition metal and chalcogen atoms, calculated using the electronegativity values from Supple-
mentary Reference 1. b The interlayer charge sharing AQiy upon increasing the layer number
from a monolayer for bulk and bilayer of all compounds.
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Supplementary Figure 2. Electronic band structure for monolayer 1H-MX, (M=Nb,
Ta and X =S, Se). The results are obtained from first-principles calculations including spin-orbit
coupling.



Supplementary Note 2. Raw data for Raman scattering

Supplementary Figure 3 shows the raw Raman scattering data for all samples measured.
We can make the following observations based on mere visual inspection of the data. In all
samples the A, and Fy, phonon peaks blueshift upon decreasing temperature. We discuss
other features in the data in the order of descending sample thickness, i.e. from the bulk to
the monolayer.

e NbSey;. The amplitude mode at base temperature blueshifts, is strongly enhanced,
and extends to higher temperatures. The two-phonon scattering peak becomes weaker
but shows a similar temperature dependence. The zone-folded mode at ~190 cm™*
becomes more pronounced.

e TaSe;. The amplitude modes are at similar energies and span a similar temperature
range. The two-phonon scattering peak is significantly weaker. The zone-folded modes
near 200 cm~! are also weaker.

e TaS,. The general features of the amplitude modes and the two-phonon peaks are
very similar to those in TaSes, except that the monolayer shows strongly suppressed
amplitude modes. A weak zone-folded mode is observed in the bulk near 100 cm™!.

e NbS;. No amplitude modes or zone-folded modes are observed from the bulk down to
the monolayer. The two-phonon scattering peaks near 250 cm™! are observed in all

samples, and the bilayer and monolayer show extra broad peaks bellow 200 cm™.

Detailed analysis of all these features can be found in Supplementary Note 3-10.

Supplementary Note 3. Layer number dependence of the phonon mode frequency

The first-order phonon scattering peaks in 2H-MX, (M=Nb, Ta and X=S, Se) show
characteristic layer number dependences, providing a convenient method to determine the
layer number. This has been well established for NbSe,? as well as in other similar layered
materials such as 2H-MoS,®. Supplementary Figure 4 shows the layer number dependence of
the phonon frequencies for the shear mode, A4, and E; modes. The mode frequencies are
extracted by performing least-squares fits of the phonon peaks using a Lorentzian function,
except for the Ey, mode of TaS,, for which a Fano lineshape is required (see Supplementary
Note 5). Upon reducing the layer number, the former two decrease while the latter increases.
The shear mode frequencies, when normalized to the corresponding values of the bulk sample,
collapse onto a single curve, which can be empirically parametrized as w(N)/w(bulk) =
cos(m/2N), where N is the layer number. It is reduced by ~30% when going from the bulk
to the bilayer. The absence of the shear mode can be taken as a definitive signature for a
monolayer.

Supplementary Note 4. Temperature dependence of the phonon mode frequency

Phonon-phonon interaction (known as the anharmonic effect) renormalizes phonon fre-
quency and linewidth. Because phonon occupation obeys Bose-Einstein statistics,

1

n(w,T) = eﬁ/»U/kB’—T_l’ (1)
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Supplementary Figure 3. Temperature and thickness dependence of the raw Raman
scattering data for 2H-MX, (M=Nb, Ta and X=S, Se). The upper part of each panel
shows a Raman scattering intensity map, and the lower part compares the spectra at 4 K and
300 K. All data were collected in the parallel polarization configuration. Data for each sample are

scaled by a constant to allow for comparison among different samples.

colour scale.
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Supplementary Figure 4. Determination of the layer number. Layer-number dependence
of the phonon frequencies for a shear mode, b A;; mode, and ¢ Fy; mode. All data are normalized
to the values of the corresponding bulk samples. The thick grey line in a shows a cos(m/2N)
dependence on the layer number N.

where w is the phonon frequency and kg the Boltzmann constant, the renormalized phonon
frequency and linewidth are both expected to show temperature dependence. The theoretical
explanation for this effect was originally developed by Cowley and Klemens and later adapted
to interpret various experiments*®. Here we adopt the following simplified expressions for
data analysis. Define wqy as the phonon frequency in the harmonic model. The renormalized
phonon frequency is

w(T) = wo + A[l + 2n(wo/2,T)] (2)

v w(T) = wy + A[l + 2n(we/2,T)] + B[1 + 3n(wo/3,T) + 3n(we/3,T)?. (3)

The former assumes anharmonic decay of the phonon with energy hwy into two LA phonons
of equal energy, while the latter also considers the decay into three phonons of equal energy.

Supplementary Figure 5 shows the temperature dependence of the A;, mode frequency for
all samples. Supplementary Equation 2 fits the data reasonably well. The magnitude of the
constant A, i.e. |A], can be taken as a means to characterize the degree of the anharmonic
effect. Interestingly, Supplementary Figure 5f shows that NbSe,, TaSey, and TaS; have
similar | A|, while the values for NbSy samples of different thickness are all about three times
higher. This is consistent with the proposal that the strong lattice anharmonicity in bulk
NbS, is the cause for the absence of CDW®%7. Bilayer and monolayer NbS, both have a
similar value of |A| as that of the bulk, indicating that the level of lattice anharmonicity
remains mostly unchanged when approaching the monolayer limit. This is consistent with
our observation of the absence of CDW in this system (see Supplementary Note 2). For
comparison, we also show the temperature dependence of the A;, mode frequency of bilayer
MoS, in Supplementary Figure 5e (measured using 532 nm excitation), together with the
fitting results using Supplementary Equation 2. Tts |A| value, shown in Supplementary
Figure 51, is close to those of TaSe,.

The E5;, modes are much weaker than the A;, modes, making quantitative analysis more
challenging. For completeness, in Supplementary Figure 6 we include those results with
reasonable quality. While the data for monolayer NbSy; and bilayer MoSs; can be fitted
well using Supplementary Equation 2, those for NbSe, and TaSe, require Supplementary
Equation 3 to properly account for the upturn at high temperature. We are therefore not
able to make a systematic comparison of the degree of lattice anharmonicity for the Fjy,
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Supplementary Figure 5. Temperature dependence of the A, phonon frequency. Error
bars for the frequencies are the standard deviations derived from the least-squares peak fitting
analysis, as detailed in Supplementary Note 3. The solid lines in a—e are fits using Supplementary
Equation 2, with the magnitude of one of the fitting parameters |A| and associated error bars
plotted in f.
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Supplementary Figure 6. Temperature dependence of the F>;, phonon frequency. The
solid lines in a—d are fits using Supplementary Equation 2, with |A| plotted in e. The dashed lines
in a—b are fits using Supplementary Equation 3, with |A| and B plotted in f and g, respectively.
Origins for the error bars are the same as those explained in Supplementary Figure 5.

modes among different materials. Supplementary Figure 6e-g roughly sort NbS,, NbSe,,
and TaSe, in the order of decreasing lattice anhamonicity. The value of |A| for bilayer MoS,
is again similar to that of TaSe;.



Supplementary Note 5. Fano lineshape for the £y, mode in TaS;

The lineshape of the Ey; mode in TaS; shows clear asymmetry, which can be quantita-
tively described by the Fano theory®, I(w) = A [qy + (w — wo)]* /[7? + (w — wo)?]. Here wy
is the phonon frequency, 7 is the linewidth, and A is constant. ¢ is a dimensionless Fano
parameter to characterize the degree of asymmetry. In the limit |¢| — oo the Lorentzian
lineshape is recovered. Supplementary Figure 7a-b show the 300 K Raman spectra of bulk
TaSy collected in the collinear and cross polarization configurations. We adopt a model
consisting of a linear background term, a Gaussian term for the two-phonon peak, a Fano
function for the Fs, mode, and an extra Lorentzian term for the A;;, mode in the collinear
polarization configuration. The resultant fits, shown as the solid lines through the data, are
quite good. However, replacing the Fano function by a Lorentzian function clearly degrades
the quality of the fits (dotted lines). The analysis strongly indicates the presence of Fano
resonance. The origin for the Fano resonance requires further investigation.
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Supplementary Figure 7. The Fy; mode in TaS,;. Raman data for bulk TaSy collected in
the a collinear and b cross polarization configurations at 300 K. The solid lines are fits using the
components shown as dashed lines (a linear background, a Gaussian function for the two-phonon
peak, a Fano function for the Fy; mode, and a Lorentzian function for the A1, mode). The dotted
lines are fits using a Lorentzian function for the Fs, mode.

Supplementary Note 6. Analysis of the amplitude mode intensity

In Figure 4 of the main text, we show the normalized Raman spectra, I/l — 1, to
ease comparison among different samples. Here [ is the raw spectra and I, is a high-
temperature spectrum far above Tcpw. This temperature was chosen as 64 K for bulk
NbSe,; and above 190 K for all other samples. We estimate the integrated intensity for the
amplitude modes using the following method. A liner fit is performed on the featureless
background surrounding the amplitude modes. We then integrate the amplitude mode
intensity with respect to this background. Representative analysis procedures for the bulks
samples are demonstrated in Supplementary Figure 8, with the dashed lines showing the
linear fits and the shaded areas illustrating the integrated intensity. For TaSe,, some of
the low-energy peaks do not shift with temperature (see Supplementary Figure 10e-g) and
therefore cannot be assigned as amplitude modes. We do not distinguish these modes here
but rather lump them into the integration for simplicity. This is justified for the purpose of
estimating Tpw because they are also CDW-induced modes, feature strongly temperature-
dependent intensities, and disappear above Tcpw.
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Supplementary Figure 8. Obtaining the integrated intensity of the amplitude modes.
The featureless region of each I/Iy — 1 spectrum is linearly fitted to yield a background (dashed
lines). The intensity of the CDW-induced modes is then integrated with respect to this background,
as indicated by the shaded regions. For spectra strongly affected by the shear modes, we patch
over the corresponding region by linear interpolation (shown by the dotted lines) before integration.
Demonstrations of this method are shown for bulk samples of a NbSes, b TaSes, and ¢ TaS,.
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Supplementary Figure 9. Extracting Tcpw from the integrated intensity of the ampli-
tude modes. The sharply-varying part of the temperature-dependent integrated intensity (open
symbols) is fitted to a linear function with slope a, a(T' — Tcpw), by the least-squares method,
with a and Topw being fitting parameters. Error bars of Topw are also derived from the fit.

Supplementary Figure 9 shows the temperature dependence of the integrated amplitude
mode intensity for NbSe;, TaSes, and TaS; samples of differing thickness. To estimate
Tcpw, a linear fit is performed on the sharply-varying part of the data sets (open symbols).
The extracted transition temperatures are listed in Supplementary Table 1 and plotted in
Supplementary Figure 12 as filled circles.



Supplementary Note 7. Analysis of the amplitude mode frequency

Within the mean field theory for the Peierls transition®, the amplitude mode frequency
exhibits a mean-field type temperature dependence,

T
waA(T) o< AY2Q04 /1 — , (4)
Tepw

where A is the electron-phonon coupling constant and €1 is the frequency of the unscreened
longitudinal acoustic (LA) phonon of the pristine atomic chain at the CDW wavevector.
With this in mind, we perform fitting analysis to extract the amplitude mode frequency as a
function of temperature. The results are shown in Supplementary Figure 10. In our fitting
model we assume a linear background term, upon which one or several Lorentzian terms are
superimposed depending on the specific situation. Example fits are shown as smooth solid
lines for NbSey and TaS,.

Bulk TaSe, exhibits three peaks which redshift upon increasing temperature, all qual-
itatively consistent with the property of amplitude modes. In the bilayer and monolayer,
two of the three peaks remain at approximately the same energies as those in the bulk,
while the weakest one near 63 cm™! in the bulk redshifts slightly to 60 cm~" in the bilayer
and becomes no longer observable in the monolayer. We are however not able to fit the
temperature dependence of these modes according to Supplementary Equation 4. Instead
we modify the equation to include an exponent a as one of the fitting parameters'®,

wa(T) = o (1— L ) (5)

which gives reasonable fits as shown in Supplementary Figure 10h. We obtained a@ = 0.16 =
0.01, 0.16£0.01, and 0.1740.02 for the bulk, bilayer and monolayer samples. The extracted
Tepw is highly dependent on the last available mode frequency close to the transition, hence
only sets a lower bound for the real transition temperature. We also note the existence of a
mode near 40 cm ™! that does not show appreciable temperature dependence for its frequency
in samples of all thickness, indicated by the dashed lines in Supplementary Figure 10e-g.
These modes weaken upon increasing temperature, reminiscent of the zone-folded modes, as
will be discussed in Supplementary Note 8.

TaS, shows a similar temperature dependence for its amplitude mode frequencies as that
of TaSe,. For the bulk and bilayer, two amplitude modes appear at approximately the same
frequencies. In the monolayer only the higher energy peak can be clearly resolved due to
the poor signal-to-noise ratio of the data. We obtained a = 0.23 + 0.02, 0.05 £ 0.01, and
0.04 £ 0.02 for the bulk, trilayer and monolayer samples, respectively.

NbSe, exhibits completely different behaviors for the amplitude modes. Only a single
broad peak is observed for samples of differing thickness. The mode frequency more than
triples when approaching the monolayer limit. In the bulk and bilayer samples, we observe
clear redshift for the mode frequency upon increasing temperature, while in the monolayer
only a modest reduction of 3.4% is seen from 4 K up to 75 K. Determination of the mode
frequency at higher temperatures are unreliable, mostly due to the influence from the adja-
cent two-phonon scattering peak. From Supplementary Figure 10d one can infer a strongly
enhanced Trpw when approaching the monolayer limit.

The extracted transition temperatures for TaSe; and TaS, are listed in Supplementary
Table 1 and plotted in Supplementary Figure 12 as open squares.
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Supplementary Figure 10. Analysis of the amplitude mode frequency. The first three
columns show temperature-dependent Raman scattering spectra for NbSes, TaSes, and TaSy sam-
ples of various thickness, corresponding to those in Supplementary Figure 3. Data are displaced
vertically for clarity. The smooth solid lines are fits using a model combining a linear background
and Lorentzian functions. The dots mark the peak frequency of the amplitude modes as obtained
from the fits, the values of which are shown in the last column. Error bars in the last column
represent the uncertainties associated with the peak fitting analysis. Some of the results for TaSes
and TaSy in the last column are fitted using Supplementary Equation 5 (thick grey lines). The
vertical dashed lines in e—g and i delineate another peak assigned as a zone-folded mode.

Supplementary Note 8. Analysis of the zone-folded modes

The CDWs in the materials of our study are either commensurate or near-commensurate
with the underlying lattice. This leads to zone folding in the momentum space, which could
fold zone-boundary phonon branches back to the I' point and render some of them Raman
active. These zone-folded modes are only expected in the CDW phase, serving as another
signature for the CDW transition. We indeed observe such modes in NbSey!! and TaSe,'?
samples of all thickness (Supplementary Figure 11) as well as in bulk TaS,'" (Supplementary
Figure 10i). One key feature of the zone-folded modes is the insensitivity of their frequency
to temperature variation. Remarkably, we observe zone-folded modes at nearly the same
frequencies in samples of differing thickness for NbSe, and TaSe,. In TaS, the zone-folded
mode is only seen in the bulk!® and becomes no longer observable in atomically thin samples,
probably due to degraded signal-to-noise ratio.
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A single peak located near 190 cm™! is observed in NbSe,, which becomes more pro-

nounced and persists to much higher temperature in the monolayer, attesting to the en-
hanced Tepw. Fits based on a combination of a linear or quadratic term for the background
and a Lorentzian term for the zone-folded mode allow for the extraction of the mode area,
as plotted in Supplementary Figure 11d. We estimate Tcpw by linear fits of all or part of
the data in Supplementary Figure 11d. The obtained values indeed confirm enhanced Topw
in atomically thin samples.

In TaSe, multiple peaks are observed between 160-210 cm™!, all of which weaken upon
increasing temperature. At 110 K these modes are still discernible in the bulk but not as
clear in the bilayer. Likewise, at 100 K these modes are easily seen in the bilayer but has
faded away in the monolayer. Therefore Tpw monotonically decreases when approaching
the monolayer limit, opposite to the case of NbSe,. Since the peaks strongly overlap, we
resort to simple spectral integration rather than fitting analysis to obtain the integrated
area. The results are shown in Supplementary Figure 11h. Tepw is again estimated by
linear fits to part of the data in Supplementary Figure 11h.

The obtained Topw values for NbSey and TaSe, samples of various thickness are included
in Supplementary Table 1 and plotted in Supplementary Figure 12 as open triangles.

a NbSe; bulk b NbSe;, 2L c NbSe; 1L d
Mﬂw\\.\—/ _,% 150 K 1.254
o 0K et I 1K oo
-~ 40K 130 K ———— 2
S5 ~s N3 B
8 Morilan abaais o \.\\\ S So7s
2 o CVORIOTERPN T — S N 0.50
7] T ST 50 K [Shetadl
E’ T iriid | - ———rma - . ﬁ 60 | <
£ 16 K st It e |0K 0251
p S 45 K s 30K =Y
MmK s 130 K W 15K
" S TN e K 4K 0.00
WM4K ______ 4K M\\ﬁ*"’/
T T T T T T
130 160 190 220 130 160 190 220 130 160 190 220 0
Raman shift (cm™") Raman shift (cm~") Raman shift (cm™")
e TaSe; bulk TaSe; 2L g TaSe; 1L h
130K 130 K A 130K 1
e 120 K | — -~ 120K A=t 120 K
et sacc D] 110 K reemca ot —a 110 K frrrmeomm—ean—ao! 110 K
| el A bt A R g0
il R ittt I It 311
e R L B L e &
z) __________________________________________________________________ E
R LU e L I S 0
SN LN 45K el 145K oo 45K SR
30K
15K
T T T T T T T T 4K A O u—‘-‘-_‘
160 170 180 190 200 210 160 170 180 190 200 210 160 170 180 190 200 210 0 40 80 120 160
Raman shift (cm™") Raman shift (cm~") Raman shift (cm™") T(K)

Supplementary Figure 11. Analysis of the zone-folded modes. a—c Raman scattering
spectra for NbSes corresponding to those in Supplementary Figure 3, vertically shifted for clarity.
The spectral range spanning the zone-folded mode is fitted to a model combining either a quadratic
or a linear background term (dashed lines) and a Lorentzian function. The resultant fits are shown
as smooth solid lines. The shaded regions indicate the integrated intensity, whose temperature
dependence is summarized in d together with linear fits to estimate Tcpw. Error bars in d represent
the uncertainties associated with the peak fitting analysis. The second row shows the results for

TaSes. A direct spectral integration is employed rather than following a fitting procedure.
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Supplementary Note 9.

Summary of Tcpw analyzed using different methods

Here we summarize the Tepw of all samples analyzed using different methods. The results
are listed in Supplementary Table 1 and plotted in Supplementary Figure 12 for comparison.
Method 1, 2, and 3 are based on the analysis of the amplitude mode intensity (Supplementary
Note 6), the amplitude mode frequency (Supplementary Note 7), and the zone-folded mode
intensity (Supplementary Note 8), respectively. The errors are given by the least-squares
fitting procedures detailed in each section. The trend of the layer number dependence of
Tepw for each compound is highly consistent among different methods, although the specific

values depend on the choice of method.

Supplementary Table 1. Summary of Tcpw obtained from different methods. Each

method is described in the text.

Material Tepw (K)
Method 1 Method 2 Method 3
bulk 48.9 4+ 4.2 - 449 + 3.9
NbSes 2L 106.4 + 9.8 - 137.5 + 29.9
1L 140.9 + 8.2 - 149.3 + 28.1
bulk 122.8 £16.2 110.8 £0.3 121.8 +£21.6
TaSe, 2L 109.3 £+ 8.6 106.2 + 0.2 118.6 £+ 38.7
1L 99.7 + 13.1 90.6 + 0.2 111.1 + 49.3
bulk 78.5 £ 17.1 70.4 + 0.2 —
TaS, 3L 67.2 + 114 53.2 £ 1.8 -
1L 55.4 4+ 7.9 45.1 + 0.2 —
Method 1 Method 2 Method 3
150+
120+
< 90+
é ﬁ TaS,
= 60t S R
\\x NbSez
30+
0t e * —=0 1 NbS;
1 2 3 bulk

Supplementary Figure 12. Comparison of Tcpw obtained using different methods. Each
method is described in the text. Different compounds are distinguished by different colors.
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Supplementary Note 10. Analysis of the second-order phonon modes

All the samples we study here share a common broad feature at room temperature, which
are well known in the literature as due to a two-phonon scattering process'®'3. Noting
that at room temperature the energy of this peak is roughly twice that of the Kohn anomaly
in the LA phonon dispersion and that it clearly softens upon reducing temperature, this
second-order scattering is interpreted as due to two such phonons with opposite momentum.
The large scattering cross section for this two-phonon peak, comparable to the first-order
phonon peaks, also indicates its unusual origin. Theory shows that the amplitude of this
two-phonon scattering is proportional to |7(q)|?, where 7 is the amount of renormalization
of the phonon self energy due to electron-phonon interaction and q is the wavevector for
the LA phonon Kohn anomaly!'. Therefore the intense two-phonon peaks observed in these
materials are taken as evidence for strong electron-phonon coupling.

The bulk samples of all compounds exhibit significant variation of the two-phonon peak
upon cooling, as shown in the first column of Supplementary Figure 13. For quantitative
analysis, we fit the two-phonon peaks using a combination of a linear term and a Gaussian
term. The peak frequency thus determined are plotted in the last column of Supplementary
Figure 13. For bulk NbSey, the mode frequency keeps declining down to 4 K, while in
bulk TaSe, and TaS, it turns around at Topw, showing a minimum that signifies the CDW
transition. The two-phonon peak for all compounds remains at finite energy below Topw,
in contrast to the complete softening to zero energy for the LA phonon observed in neutron
scattering experiments'®. This is not well understood. A possible explanation is that the
two-phonon scattering involves one soft phonon and a normal phonon®®.

Remarkably, the temperature dependent two-phonon peak frequency are highly consistent
for NbSe, samples of differing thickness, as shown in Supplementary Figure 13d. (For the
monolayer case we cannot determine the peak frequency below 75 K, most likely due to the
influence of the adjacent amplitude mode.) We infer that in NbSe, samples of all thickness,
the LA branch showing the Kohn anomaly softens in the exact same manner upon decreasing
temperature, and the CDW wavevector is the same from the bulk to the monolayer, i.e. at
qcpw ~ 2I'M. Note that in a first-principles calculation of monolayer NbSe,'” qepw is
predicted to shift to approximately %FM.

For TaSe, and TaSs, the two-phonon scattering peak in atomically thin samples are
located at similar frequencies as that of the bulk, indicating a similar qcpw. The temperature
dependence of the peak frequency also exhibits a similar trend in samples of all thickness.
At low temperature, for most samples except bilayer TaSe,, the mode becomes too weak for
a reliable analysis.

In bulk NbS,, the two-phonon peak at ~250 cm™! redshifts drastically from 300 K to
4 K by almost 52% (cf. 37% in bulk NbSey). However, a CDW transition is known to be
absent. When the sample thickness reduces to bilayer and monolayer, the same two-phonon
peak near 250 cm~! remains. However, extra broad peaks appear at lower energy, whose
profiles are better fitted with two Gaussian terms. The extracted frequencies for these
two new peaks show much less temperature variation than seen for the 250 cm~! mode
(Supplementary Figure 13p). Their origin requires further investigation.
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Supplementary Figure 13. Analysis of the two-phonon scattering peaks. a—c Raman
scattering spectra for NbSes corresponding to those in Supplementary Figure 3, vertically shifted
for clarity. The spectral range spanning the two-phonon scattering peak is fitted to a model
combining a linear background and a Gaussian function. The resultant fits are shown as smooth
solid lines for the highest and lowest temperature data suitable for such analysis. The fitted peak
frequencies are marked as dots, whose temperature dependence is summarized in d. Other rows
show the results for TaSey, TaS,, and NbSes. For bilayer and monolayer NbSy, we included two
more Lorentzians in the fits to account for the extra peaks below 200 cm™'. The vertical dashed
lines in f and g indicate a mode absent in the bulk TaSes. Error bars in the last column represent
uncertainties from the fitting analysis.
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Supplementary Note 11. Electron-phonon coupling in NbSe;

According to mean-field theory”!®, the electron-phonon coupling constant A can be cal-
culated as A = w% /2, where wy is the amplitude mode frequency in the low-temperature
limit and €2 the bare soft mode frequency, respectively. This method was used in Supple-
mentary Reference 19 to obtain the layer-number dependence of A in NbSe,. Here we adopt
the same method for estimating A in NbSe,. The fitting analysis in Supplementary Note 7
and Supplementary Note 10 yields wy = 28.0 ecm™!,51.1 em™!, and 73.3 ecm™! at 4 K and
Qo =89.7 cm™1,90.8 cm™!, and 90.8 cm™! as 300 K (i.e. half of the two-phonon scattering
peak far above Tepw) for bulk, bilayer, and monolayer samples, respectively. The corre-
sponding values for A\ are 0.10, 0.32, 0.65. These results are consistent with those reported
in Supplementary Reference 19, as compared in Supplementary Figure 14. The monolayer
value is also consistent with that from first-principle calculations (A = 0.7) shown in Figure 5
of the main text.

0.8
—#— This work

06 Ref. 19

~ 0.4+
\
0.2
\
NbSe, ~=u
0.0 T T T T T

T
1 2 3 4 5 Bulk
Layer number

Supplementary Figure 14. Electron-phonon coupling constant in NbSey. Error bars are
propagated from those in wa and . The results in this work and from Supplementary Reference 19
are compared.
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