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The emergence of correlated phenomena arising from the combination of 1T and 1H van der
Waals layers is the focus of intense research. Here, we synthesize a self-stacked 6R phase in NbSeTe,
showing a perfect alternating 1T and 1H layers that grow coherently along the c-direction, as
revealed by scanning transmission electron microscopy. Angle-resolved photoemission spectroscopy
shows a mixed contribution of the trigonal and octahedral Nb bands to the Fermi level. Diffuse
scattering reveals temperature-independent short-range charge fluctuations with propagation vector
qCO=(0.25,0), derived from the condensation of a longitudinal mode in the 1T layer, while the long-
range charge density wave is quenched by ligand disorder. Magnetization measurements suggest the
presence of an inhomogeneous, short-range magnetic order, further supported by the absence of a
clear phase transition in the specific heat. These experimental analyses in combination with ab initio
calculations indicate that the ground state of 6R-NbSeTe is described by a statistical distribution
of short-range charge-modulated and spin-correlated regions driven by ligand disorder. Our results
devise a route to synthesize 1T-1H self-stacked bulk heterostructures to study emergent phases of
matter.

I. INTRODUCTION

Layered van der Waals (vdW) materials consisting of
the stacking of two-dimensional (2D) transition metal
dichalcogenide (TMD) layers offer a fertile playground to
realize novel physical phenomena [1–3]. The great versa-
tility of the TMD’s chemical structure and the presence
of a vdW gap allows the intercalation of a large variety
of atomic species, offering endless possibilities for mate-
rials engineering [4], emergence of correlated phases or
tuning the balance between different competing orders

∗ These authors contributed equally to this work.
† sblanco@dipc.org

that intertwine with the ground state of the vdW layers
[5–12].

The most common strategy to engineer vdW het-
erostructures is a bottom-up approach where single lay-
ers are exfoliated and stacked together forming few-layer
slabs [13, 14]. This approach takes advantage of the
unique degrees of freedom encountered in vdW materials,
such as the twist angle between layers or the combina-
tion of layers with different symmetry-breaking orders
to design and tune strongly correlated electronic phases
[15–21].

Nevertheless, in bulk TMDs, the growth and stack-
ing of different layers turns out to be experimentally de-
manding, and limited to the metastable 4Hb phase of
TaS2 [22]. This vdW heterostructure benefits from the
stacking of the strongly correlated insulating 1T layers,
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featuring nearly flat bands [23], and the metallic 1H layer
to promote chiral superconductivity and topological edge
modes [24, 25]. A similar 6R-phase, stacking 1T-1H
layers of TaS2 hosting a charge density wave (CDW),
becomes superconducting with higher Tc than the par-
ent compound [26]. Therefore, achieving an alternating
1T-1H bulk heterostructure in systems other than TaS2

would expand the possibilities to explore the complex
phase diagram of correlated phases in TMDs.

Here, we present an alternative route to obtain 1T-
1H bulk structures, and in particular the 6R-phase of
NbSeTe. This kind of heterostructure can be synthe-
sized by the chemical substitution of the chalcogen atom
(S, Se, or Te) from the parent 1T-NbTe2 and 2H-NbSe2
bulk phases. The chemical ligand-doping of the parent
compounds opens the possibility of tuning lattice sym-
metries and artificially creating new electronic ground
states. For instance, the distorted quasi-1D 1T struc-
ture of NbTe2 is characterized by a first-order-like CDW
transition [27], while the 2H polytype of NbSe2 develops
at low temperature a superconducting ground state co-
existing with CDW order [28–30]. Monolayer NbSe2 has
also been predicted to present strain and impurity de-
pendent CDW configurations associated to a 4×4 modu-
lation [31, 32]. Given the extreme versatility of the vdW
TMD fabric and the proximity of collective phenomena
with similar energy scales, the random substitution of the
TMD ligand offers new avenues to engineer novel ground
states and the possibility of targeted functionalities. For
instance, recently, the metastable layered compound 1T-
NbSeTe has been synthesized [33], highlighting the first
pure 1T superconducting phase within the TMD fam-
ily. Furthermore, the chemical substitution of Te by Se
in the solid solution TaSe2−xTex (already superconduct-
ing in bulk form [34, 35]) has been predicted to give rise
to emergent phases and topological superconductivity at
the monolayer limit [36].

In this work, we tweak the growth parameters to chem-
ically combine 2H-NbSe2 and 1T-NbTe2 producing a 6R-
phase of bulk NbSeTe, described by a perfect 3×stacking
of c-axis oriented 1T−1H heterobilayers. This rhombo-
hedral 6R structure shows a decoupling of the vdW lay-
ers that weakens the charge correlations of the parent
compounds and allows the emergence of a glassy-type
short-range competing magnetic order. Remarkably, the
short-range charge correlations appear as diffuse scatter-
ing with in-plane propagation vector qCO=(0.25,0) and
are driven by the condensation of a phonon of the 1T-Nb
layer that strongly competes with a different charge mod-
ulation with propagation vector

(
q∗ = 1

6 ,
1
6

)
in the same

1T-Nb slab. Ab initio calculations show that this kind
of charge ordering emerges independently of the in-plane
Se/Te disorder pattern and presumably introduces local
strains that drive local magnetic order. Our work de-
scribes a path to study hidden phases and demonstrates
that the large versatility of the layered TMD structure al-
lows tuning the structural, magnetic, and electronic prop-
erties to reveal hidden phases of matter.

II. RESULTS

Let us start by analyzing in detail the 6R structure of
NbSeTe. Figure 1(a) demonstrates the coherent layered
growth of NbSeTe. Further, atomic resolution annular
dark-field in the scanning transmission electron micro-
scope (ADF-STEM) imaging, Fig. 1(e) and (f), shows
a perfect stacking of 1T and 1H layers, where we can
identify and assign the Nb atoms sandwiched between
the chalcogen layers that feature both a trigonal, 1H,
and octahedral, 1T, coordination. The conventional unit
cell of the 6R-NbSeTe structure is shown in Figs. 1(c)
and 1(g). The high-resolution transmission electron mi-
croscopy (TEM) also resolves an in-plane shift of consec-
utive bilayers of ( 1

3 , - 13 ) (Fig. 1(f)) in the unit cell de-
fined in Fig. 1 (c), being the overall structure described
by a rhombohedral primitive unit cell with space-group
symmetry R3m (no. 160). The alternating 3× 1T-1H
consecutive heterobilayers, Fig. 1(g), is confirmed by
x-ray diffraction (Supplementary Information, Fig. S4)
that provides the lattice parameters a=b= 3.53 Å and
c= 39.26 Å, for a Se/Te ratio of 0.91, as obtained from
energy dispersive analysis (EDX). Results of core level x-
ray photoelectron spectroscopy (XPS) measurements are
shown in Fig. 1(b), presenting data obtained with an in-
cident photon energy Ein= 333 eV. It shows the emissions
from the spin-orbit split bands of 3d (4d) orbitals of Nb
and Se (Te) at 220 and 55 (40) eV below the Fermi level,
respectively. Besides, the 3p emissions are also observed
at 160-166 eV, in good agreement with the XPS spectra
of NbSe2 and NbTe2 and reports in the literature [37].
Figure 1(h) shows the EDX atomic resolution maps after
noise reduction of the structure, which show that Se and
Te are stochastically distributed, discarding a Janus-type
coherent growth. The disorder between ligands will have
a major impact on the emergence of short-range charge
and magnetic correlations.

Having structurally characterized the 6R phase of Nb-
SeTe single crystals, we proceed with the study of its
electronic structure. Figure 2(a) displays the experimen-
tal hexagonal Fermi surface obtained at 447 eV photon
energy (see ARPES geometry in Fig. 2 (j)), which can be
compared with the Fermi surface calculated using density
functional theory (DFT) shown in Fig. 2(b). It consists
of two hole-like circular pockets around Γ (mainly with
anionic character) and K (of Nb(H) character) and one
electron-like “dogbone” centered at M (coming mainly
from Nb(H) bands), resembling the 2H-polymorph of
TaSe2 [38]. The additional hole pocket centered at Γ,
which is absent in 2H-TaSe2, comes from Nb(T) layers
(see Supplementary Information, Fig. S5).

We can further analyze the band structure in more
detail in an energy region below the Fermi level. The
ARPES results are presented in Fig. 2(c-h) along the
high symmetry directions together with the correspond-
ing bands (with the main band character denoted by
colors) obtained from DFT calculations. Qualitatively,
the energy versus wavevector intensity maps match ex-
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FIG. 1. (a) Large area ADF-STEM image of the sample showing the coherent growth of a layered van der Waals structure.
(b) Core level x-ray photoemission, showing the principal emission lines of Nb, Se, and Te. (c) Top view of the 6R-NbSeTe
unit cell showing the directions of the ADF-STEM lateral images (e) and (f). (d) Experimental electron diffraction patterns
in 6R-NbSeTe in the 001 direction and simulation considering a stochastic distribution of the ligands atoms. (e-f) ADF-STEM
lateral images highlighting the 1T-1H heterobilayer in the 6R-NbSeTe. A (1/3,-1/3) in-plane displacement of the 1T-1H bilayer
can be seen in (f) and in the lateral view of the conventional unit cell in (g). (h) EDX atomic resolution maps of the image
shown in (f) reveal that Se and Te are distributed stochastically (images processed for noise reduction).

tremely well with the simulated bands, both along the
Γ-M and Γ-K directions. Our results show no evidence of
gap opening at the Fermi level, and Fermi surface nesting
appears to be weak at qCDW=2/3ΓM and qCDW=2/3ΓK
[39]. In Fig. 2(j) we show the calculated density of states
in a layer-resolved fashion, showing separately the contri-
bution from Nb d-bands originating from T and H layers.
We see that the anion p weight close to the Fermi level is
relatively small, although some pieces of the Fermi level
do come from anion p orbitals, with a larger Te character
close to the Fermi level (the Te p bands will be typically
higher in energy than the Se p bands) [36].

We note that the absence of clear translation vectors
that may nest portions of the Fermi surface does not
preclude the presence of charge modulations. Indeed,

this is a common occurrence in TMDs, dominated by
electron-phonon interactions for the CDW formation [40–
43]. This is illustrated in Fig. 3, where we present the
diffuse scattering (DS) data. First, we observe strong dif-
fuse rods of intensity in between Bragg peaks along the
L direction, characteristic of a coherent growth of a 2D
layered structure, see Fig. 3(b). Second, the diffuse scat-
tering (DS) maps reveal the presence of a diffuse signal,
characteristic of a precursor of charge modulations, in the
HK0 plane, with in-plane propagation vector qCO=(0.25
0) r.l.u. We also notice that the DS develops a sizable
intensity in the vicinity of the (1 1 0) Bragg reflection.
This DS does not match either the propagation vector
of the charge modulations of the bulk 2H-NbSe2 [44] or
1T-NbTe2 [45]. The diffuse clouds in the HK0 plane are
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FIG. 2. (a) Fermi surface map of the NbSeTe single crys-
tal at hν= 447 eV, T= 120 K. (b) Calculated Fermi surfaces
using DFT. The different colors indicate the dominant con-
tribution of each sheet in the Fermi surface. (c)-(d) Γ-M nor-
mal emission ARPES spectra of NbSeTe and the calculated
band structure obtained from DFT (e) for a similar energy
interval around the Fermi level and also in the Γ-M direction.
(f)-(g) Γ-K Normal emission ARPES spectra of NbSeTe along
with DFT calculated band structure (h). The ARPES spectra
were obtained with 55 eV incident photon energy with vertical
(c)-(f) and horizontal (d)-(g) polarization. (i)ARPES exper-
imental geometry with the linear horizontal polarized (HP)
and vertical polarized (VP) light vectors. (j) Calculated den-
sity of states showing the contribution from the different Nb
atoms in the structure, namely those in T- and H- layers.
The dotted vertical line at -0.20 eV shows the location of the
Fermi level for 2H-NbSe2 in the projected DOS of Nb-H in
6R-NbSeTe.

indicative of a 0-dimensional structure without an in-
plane ordering. The short-range correlation length of the
charge fluctuations amounts to 3-4 nm in the a-b plane
and does not vary with lowering the temperature down
to 80 K, suggesting that the charge correlations are static
and do not involve a soft mode. In the H0L plane, the
DS is present as diffuse streaks of intensity along the c-
axis, Fig. 3(b). The elongated rod in the DS indicates
that the signal comes from in-plane atomic displacements
perpendicular to the c-direction, hence concentrating the
charge fluctuations within a single Nb-TMD layer of the
3×1T-1H heterobilayer.

In order to elucidate the presence of charge correlations
in 6R-NbSeTe, we have calculated the phonon dispersion
of the ordered 1T(Te)-1H(Se) in the 6R-NbSeTe struc-
ture [Fig. 3(c)]. It shows three imaginary soft modes at
the propagation vector we observe experimentally; i.e.,
qCO= 1

2ΓM=(0.25, 0) r.l.u. The soft acoustic branches
do not share any resemblance with the charge modula-
tions in the parent phases of NbSe2 and NbTe2, which
adopt 3×3 CDW ordering at 33 K and 170 K, respec-
tively. Besides, a Fermi surface nesting scenario fails to
explain the formation of a CDW in NbSeTe, where the
short-range correlations and the absence of temperature
dependence of the DS point to the strong coupling mech-
anisms of the CDW. These triply degenerate soft modes
correspond to each of the three 1T-NbTe2 layers of the
6R-NbSeTe heterostructure and describe an in-plane vi-
bration of the Nb atoms. Furthermore, the correspond-
ing Nb atoms of the consecutive 1H-NbSe2 layer appear
static; i.e., do not follow the 1T-Nb displacement, hence
the 1T-Nb vibration is completely sandwiched between
1H-Nb layers. The lattice dynamics are fully consistent
with the observations of the strong DS perpendicular to
the HK plane of Fig. 3(b). On the other hand, the
phonon calculations also unveil a second instability at
q=( 1

6 ,
1
6 ) in the Γ − K path describing also the in-plane

Nb vibration of the 1T-NbTe2, not observed in the DS
experiments. The observation of only one of the instabil-
ities hints at the competition between the two types of
charge periodicities, akin to the high-Tc cuprates [46, 47],
kagome materials [48–50] or similar TMD van der Waals
compounds[42].

To mimic the effect of chemical disorder, we have
exchanged the occupations and considered the Se (Te)
atoms in the octahedral (trigonal) symmetry and vice
versa (see Supplementary Information Section VII). We
found that, at the DFT level, the relaxed 6R structure
consisting of alternating 1T-NbTe2-1H-NbSe2 layers is
0.1 eV/Nb atom more stable than the 1H-NbTe2-1T-
NbSe2 structure. The solution with disordered ligands
(of higher energy) shows a different type of imaginary
modes, peaking in this case at the M point [see Fig. 3(d)].
Therefore, this result suggests that ligand disorder de-
creases the coherence of the 1

2ΓM-peaks, thus quenching
the formation of a long-range CDW and establishing the
short-range charge correlations observed experimentally.

Finally, Figs. 3(e) and 3(f) show the temperature de-



5

FIG. 3. (a) HK0 and (b) H0L diffuse scattering maps of Nb-
SeTe at 80 K. See Supplementary Information Fig. S6 for
the DS at room temperature. Strong DS is observed in the
vicinity of the 110 Bragg peak in (a) and as rods along the
L-direction in (b), highlighted with blue circles and arrows
respectively. (c-d) Harmonic phonon spectra for the struc-
ture having NbSe2 (NbTe2) with local 1H (1T) coordination
(ordered ligands) and one with different ligands both in 1H
and 1T coordination (called disordered ligands, see Supple-
mentary Information Section VII). Two imaginary modes ap-
pear to be competing, but triply degenerate. Only the Γ to
M mode is seen in our experiments, suggesting that the other
one is absent by the competition between possible orders. The
disordered ligands plot shows the imaginary modes displaced
towards the M point. (e) Temperature dependence of the
resistance for the NbTeSe single crystal. (f) Temperature-
dependent heat capacity measurement at H =0 T.

pendence of the resistance and specific heat of the com-
pound. No phase transition appears to accompany the
charge correlations seen in DS experiments. Moreover,
the resistance shows no abrupt changes at any tempera-
ture that can signal a transition to a long-range order
CDW or gap opening. The dependence of the resis-
tance with temperature is roughly linear with a positive

a b

c d

H in-plane
H out-of-plane

H in-plane H out-of-plane

FIG. 4. (a) Temperature dependence of magnetic susceptibil-
ity for NbTeSe measured in the zero-field-cooled and a field-
cooled condition for an applied magnetic field H= 0.5 T with
H‖ab-plane and (b) out-of-plane, H‖c-axis. (c) Magnetization
as a function of magnetic field (M vs H) at 10 K temperature
for a magnetic field applied parallel and perpendicular to the
ab-plane of the single crystal. (d) Calculated magnetic mo-
ment color map as a function of Te concentration x in the
Nb2−xTex system and strain in the in-plane lattice parame-
ter a. Non-zero magnetization in the supercells develops at
tensile strains and low Te concentrations.

slope and flattening at very low temperatures. There is a
change in the slope of the specific heat at about 60 K, but
no trace of a real phase transition. Besides, we find no
signal of superconductivity in any of our measurements
down to 2K, in contrast to the 1T-NbSeTe polymorph
[33] and the parent compound 2H-NbSe2 [30]. This
quenching of the superconducting order in 6R-NbSeTe
compared with the 2H-NbSe2 can be understood from a
self-doping mechanism caused by the substitution of Se
by the less electronegative Te [36]. This produces a shift
in the chemical potential of the DOS of Nb atom in the
T environment [as shown in Fig. 2(i)], thus leading to a
lower DOS at the Fermi level and, hence, obliterating su-
perconductivity. Other factors like ligand disorder could
also be related to the quenching, hence further studies
are required to elucidate this point.

We now turn our attention to the presence of mag-
netism in 6R-NbSeTe. Remarkably, the weak charge
modulations are accompanied by the emergence of short-
range magnetic order below ∼ 60 K. Figures 4(a) and
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4(b) show the zero field cooled-field cooled (ZFC-FC)
magnetic susceptibility curves of NbSeTe collected un-
der a 0.5 T magnetic field [in-plane (a) and out-of-plane
(b)]. The susceptibility initially decreases linearly from
300 K, typical of low dimensional systems, before steeply
raising below 60 K. The large splitting of the ZFC-FC in-
dicates a strongly inhomogeneous magnetic ground state
[51] with an out-of-plane magnetic anisotropy. The in-
homogeneous magnetic state is further confirmed by the
absence of a λ-like anomaly in heat capacity data and
by the absence of magnetoresistance at low temperature.
Also, the very small value of the magnetization (on the
order of 10−3 µB/Nb) points to its glassy origin.

The picture that builds up as the ground state in Nb-
SeTe is of an entangled short-ranged charge/spin corre-
lated ground state. To theoretically understand its mi-
croscopic origin, we have carried out DFT calculations
in the 6R phase of NbSe2−xTex at different values of
strain that internally build up due to the Se/Te substi-
tution. Figure 4(d) shows the phase diagram describing
the evolution of the magnetization as a function of the
ligand substitution and strain. From our ab initio cal-
culations, we have analyzed various Te concentrations in
NbSe2−xTex supercells at various degrees of strain. We
observe that the system is typically non-magnetic, but
in the tensile strain limit of the in-plane lattice parame-
ter a stretched by 2-4% and low Te concentrations (x <
1.0), a non-zero magnetization emerges. Given the de-
gree of Se/Te disorder and the observed magnetic glassy
behavior with a small value of the total magnetization
in our samples, we interpret our experimental data on
the basis of Se-rich clusters, where the local strain will
produce the short-range magnetic order that gives rise
to the small magnetization and ZFC-FC splitting below
a certain blocking temperature. Indeed, our approach
resembles the used of controlled disorder to tune the in-
terplay between charge order and superconductivity in
NbSe2 [52].

From the CDW q-vector we have found in the DS ex-
periments, we have carried out additional calculations in
a 4 × 4 × 1 supercell to elucidate if the local-charge
modulations could give rise to the emergence of mag-
netism (see Supplementary Information Fig. S11). Re-
laxing this structure allows us to visualize in real space
the striped nature (with an off-plane modulation) of this
CDW (which is a lower-energy state compared to the
undistorted structure). The calculations including spin
polarization lead to a non-magnetic solution, with the
higher moment solutions all higher in energy. Thus, the
CDW itself does not bring about the observed magnetic
signal. The reduction of the charge correlation length
compared with the parent compounds 2H-NbSe2 and
1T-NbTe2 and the emergence of short-range magnetism
show parallels to the real space spatial distribution of
charge/spin and superconducting domains in supercon-
ducting cuprates [53–56].

The question of whether the decoupled 1T-1H heter-
obilayers and the disordered local moment picture have

anything to do with Kondo physics should be addressed,
in particular given the resistivity data flattening at low
temperatures. From the measurements of the specific
heat, we extract a value for the Sommerfeld coefficient of
about 5.1 mJ/mol·K2 while the value coming from our
DFT calculations (at the uncorrelated GGA level) is 4.7
mJ/mol·K2. The good agreement between DFT and the
experiment highlights the absence of Kondo physics in
this system. Considering the absence of magnetic impu-
rities in the sample (see Supplementary Information Fig.
S8), in our view, the magnetism observed here can be bet-
ter explained by our calculations showing that magnetic
moments may arise due to local ligand inhomogeneities
and local strains in the system. This point of view is also
supported by the absence of flat bands close to the Fermi
level observed in the ARPES measurements (Fig. 2) in
contrast to the 1T-1H bilayers of TaS2[21, 57, 58].

In summary, we have presented a new type of naturally
occurring NbSe2-NbTe2 TMD heterostructure crystalliz-
ing in the rhombohedral 6R phase that features a spatial
distribution of short-range charge and spin orders. The
combination of experimental data and ab initio calcula-
tions have demonstrated the c-axis stacking of H and T
layers and how chemical disorder drives the presence of
magnetism and electronic modulations with propagation
vectors differing from the parent compounds. Our work
also demonstrates the great versatility of the TMD lay-
ered structure to engineer new correlated phases of mat-
ter and opens the possibility of studying exotic ground
states by means of bulk techniques (diffraction, magneti-
zation,...), not possible for artificially stacked 2D mono-
layers or MBE grown TMDs.
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III. METHODS

Single crystals of NbSeTe were grown by the standard
chemical vapor transport method: A near-stoichiometric
mixture of high-purity Nb, Se and Te was placed in
a quartz ampoule together with iodine (5 mg/cm3) as
transport agent; the ampoule was sealed and heated in a
four-zone furnace under a temperature gradient of 850-
765°C for 2 weeks. The formation of polytypes was pre-
vented by quenching of the hot ampoules in water. Typ-
ical crystal sizes were about 3×3×0.5 mm3.

Single crystal diffraction and diffuse scattering were
performed at the ID28 beamline at the European Syn-
chrotron Radiation Facility (ESRF) with Ei=17.8 keV
and a Dectris PILATUS3 1M X area detector. The
CrysAlis software package was used for the orientation
matrix refinement. Reciprocal space maps were recon-
structed with ID28 software ProjectN and subsequently
plotted in Albula.

Soft x-ray ARPES measurements were carried out at
the P04 beamline of PETRA III at DESY using the AS-
PHERE photoelectron spectroscopy endstation and vac-
uum ultra-violet ARPES at the APE-LE beamline of
ELETTRA. The soft X-ray photon energy and total en-
ergy resolution used were 432 eV and 80 meV, respec-

tively. The vacuum ultra-violet photon energy and total
energy resolution used were 55 eV and 30 meV, respec-
tively. The angular resolutions were better than 0.1 de-
gree.

High resolution STEM imaging has been performed
on TitanG2 60-300 electron microscope (FEI), equipped
with x-FEG electron source, monochromator and
HAADF detector. For STEM imaging the microscope
was operated at 300kV at spotzise 9 and monochroma-
tor at -100V gun lens excitation below focus. Overview
images were acquired in one 1Kx1K scan with 30us dwell
time. Images for structure analysis were acquired as a
rapid sequence of 100 1K×1K frames with a dwell time
of 500ns, which were subsequently aligned and averaged.
Projection of the unit cell has been identified and av-
eraged over the image resulting in 126 individual aver-
aged cells in Figure 1. EDX analysis was made on a
probe-corrected Spectra 30-300 STEM (ThermoFisher)
operated at 300 kV. Atomic resolution EDX maps were
acquired with a probe current of 150 pA using Velox, and
rapid rastered scanning. The Energy-Dispersive X-Ray
(EDX) signal was acquired on a Dual-X system with a to-
tal acquisition angle of 1.76 Sr comprising two detectors
either side of the sample.
ab initio electronic structure calculations based on

Density Functional Theory (DFT) [59] were performed
using an all electron full-potential code (WIEN2k [60]).
The generalized gradient approximation (GGA)[61] was
used as the exchange-correlation term for all of our cal-
culations. The harmonic phonon spectrum of the charge-
density wave (CDW) phase of NbSeTe was computed us-
ing the Phonopy code [62]. Taking the 6R structure as
the unit cell, we have performed calculations of a 4 × 4
supercell (6 × 6 × 2 k -mesh). We have used the VASP
[63–65] code for this task and for all the structural relax-
ations with the different geometries analyzed (see Suppl.
Information for further details).
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[21] Vaňo, V.; Amini, M.; Ganguli, S. C.; Chen, G.;
Lado, J. L.; Kezilebieke, S.; Liljeroth, P. Nature 2021,
599, 582–586.

[22] Di Salvo, F.; Bagley, B.; Voorhoeve, J.; Waszczak, J.
Journal of Physics and Chemistry of Solids 1973, 34,
1357–1362.

[23] Wang, Y.; Yao, W.; Xin, Z.; Han, T.; Wang, Z.; Chen, L.;
Cai, C.; Li, Y.; Zhang, Y. Nature communications 2020,
11, 4215.

[24] Ribak, A.; Skiff, R. M.; Mograbi, M.; Rout, P. K.;
Fischer, M. H.; Ruhman, J.; Chashka, K.; Dagan, Y.;
Kanigel, A. Science Advances 2020, 6, eaax9480.

[25] Nayak, A. K.; Steinbok, A.; Roet, Y.; Koo, J.; Mar-
galit, G.; Feldman, I.; Almoalem, A.; Kanigel, A.; Fi-
ete, G. A.; Yan, B.; Oreg, Y.; Avraham, N.; Bei-
denkopf, H. Nature Physics 2021, 17, 1413–1419.

[26] Achari, A.; Bekaert, J.; Sreepal, V.; Orekhov, A.; Kumar-
avadivel, P.; Kim, M.; Gauquelin, N.; Balakrishna Pil-
lai, P.; Verbeeck, J.; Peeters, F. M., et al. Nano Letters
2022, 22, 6268–6275.

[27] Battaglia, C.; Cercellier, H.; Clerc, F.; Despont, L.; Gar-
nier, M. G.; Koitzsch, C.; Aebi, P.; Berger, H.; Forró, L.;
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