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The superstructure of TaTe2 is examined by total high-energy x-ray scattering and large-scale structure
modeling over a broad temperature range. At room temperature, it features double zigzag chains of Ta atoms
exhibiting metallic bonding. The chains are sandwiched between planes of weakly interacting Te atoms. Below
170 K, the chains appear broken to “butterflylike” clusters and single zigzag chains of covalently bonded Te
atoms emerge while Ta-Te interactions remain largely ionic. This is a rare example of a charge density wave
compound stabilized by bonding that is a mix of covalent, ionic, and metallic character giving rise to chemically
distinct periodic lattice distortions. We argue that the formation of periodic lattice distortions in the Te sublattice
in addition to those in the Ta sublattice favors charge delocalization, which may explain the unusually diminished
resistivity and increased magnetic susceptibility exhibited by the low-temperature charge density wave phase of
TaTe2. The effect may be common for 5d transition metal chalcogenides containing Te because of the extended
electronic orbitals of the constituent atoms.
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I. INTRODUCTION

Transition metal dichalcogenides (TMDs) exhibit a rich
diagram of phases and fascinating properties resulting from
interactions between electronic and crystal lattice degrees of
freedom. Not surprisingly, these compounds provide a testbed
to study complex physical phenomena in low-dimensional
systems, including the interplay between charge density
waves (CDWs) and superconductivity (SC) [1–6]. In partic-
ular, the octahedral polymorphs of Ta with Se (1T-TaSe2)
and Te (1T ′-TaTe2) have been found to exhibit CDW phases
and no SC. However, mixed 1T -TaSe2-xTex compounds have
been found to exhibit SC properties over a broad range of
compositions in the middle of the phase diagram. Based on the
observed falloff of the respective periodic lattice distortions
(PLDs), the emergence of SC at low temperature has been
related to the suppression of the CDW phase upon substi-
tuting Se and Te for one another [7–12]. Good atomic-level
knowledge of the CDW phases of the end members of the
series of 1T -TaSe2-xTex compounds is needed to understand
the observed phenomena. However, contrary to the case of
1T-TaSe2, the CDW phases of 1T ′-TaTe2 remain obscure
[13–15]. This is because the phases have been studied by
imaging and crystallographic techniques that are able to cap-
ture well the average crystal symmetry but may be less suc-
cessful in revealing fine distortions of the underlying crystal
lattice [16–20].

Here we use experimental techniques that are applicable
to systems with any type of lattice distortions to study the
superstructure of 1T ′-TaTe2 over a broad temperature range,
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including the transition between its room- (RT) and low-
temperature (LT) phases. We confirm that the former involves
double zigzag chains of Ta atoms exhibiting signatures of
metallic bonding and a network of weakly interacting Te
atoms. In the latter, the chains of Ta atoms appear broken to
strings of disconnected “butterflylike” clusters. Furthermore,
good portions of Te atoms organize in single zigzag chains
exhibiting covalent bonding. The rest of Te atoms have their
near nonbonding interactions largely unchanged. The parti-
tioning of Te sublattice into extended segments of weakly
and strongly interacting atoms and the related redistribution of
charge may well explain the observed unusual decrease in the
resistivity and increase in the magnetic susceptibility of the
LT CDW phase of 1T ′-TaTe2 in comparison to the RT CDW
phase. The results expand our knowledge of the nature of
CDW phases of TMDs and also demonstrate an experimental
approach to study them in fine structural detail.

At an atomic level, 1T ′-TaTe2 may be looked at as a
stack of Ta-Te layers held together by weak van der Waals
interactions. In a layer, an atomic plane of Ta atoms is sand-
wiched between two hexagonal planes of Te atoms, forming
strong ionic bonds within a local octahedral unit [Fig. 1(e)]. In
contrast to 1T-TaSe2, the octahedra in 1T ′-TaTe2 are distorted
and Ta-Te layers appear buckled [9,18]. It is considered that
the distortion is due to the lower electronegativity of Te in
comparison to Se, leading to a relative weakening of Ta-Te
bonds and a partial charge transfer from Te to Ta [1,2,12,21].
At room temperature, the structure is stabilized by Ta-Ta
interactions of metallic character, leading to local cluster-
ing of Ta atoms into double zigzag chains and an overall
monoclinic distortion of the crystal lattice. Alternatively, the
monoclinic structure of RT 1T ′-TaTe2 can be regarded as
distorted by a CDW that can be described in terms of a 3 × 1
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FIG. 1. (a)–(d) Rietveld fit (red line) to high-energy XRD patterns (symbols) for 1T ′-TaTe2 collected at different temperatures. The residual
difference (blue line) is shifted by a constant factor for clarity. All fits are satisfactory. (e) Fragment from the octahedral (brown) Ta-Te layers in
1T ′-TaTe2. Ta atoms are in brown and Te atoms are in red. Fits (red line) to corresponding peaks (symbols) in the XRD patterns for 1T ′-TaTe2

obtained at 300 and 150 K, i.e., at temperature above and below the transition temperature of 170 K, are shown in (f) and (g), respectively.
The peaks are marked with vertical black arrows in the respective XRD patterns. The single (001) Bragg peak observed at 300 K is seen to
turn into a doublet at 150 K, reflecting the tripling of the monoclinic unit cell. Using that cell, the components (blue line) of the doublet can
be indexed as (001) and (110) Bragg peaks. The refined lattice parameters are shown in Fig. S1 of the Supplemental Material [28]. Note that
(001) and (110) Bragg peaks shown in (g) are not well-resolved because the data are obtained using x rays with very high energy, leading to a
significant “compression” of the XRD patterns toward low diffraction angles. High-energy x rays are needed for atomic PDF analysis [19,20].

superstructure based on a hypothetical undistorted 1T-TaTe2

lattice. Monoclinic 1T ′-TaTe2 undergoes a structural phase
transition at about 170 K, where the double zigzag chains of
Ta atoms have been suggested to break down to strings of
disconnected butterflylike clusters. The resulting PLDs have
been described in terms of a 3 × 3 superstructure with an
overall monoclinic symmetry. The transition is accompanied
by a puzzling decrease in the resistivity and increase in the
magnetic susceptibility [22,23], posing a question of whether
the 3 × 3 superstructure is related to a CDW. That is because,
usually, the emergence of a CDW results in reduced density
of states at the Fermi level, leading to an increase in the resis-
tivity and decrease in the magnetic susceptibility as observed
with 1T-TaSe2 [24–27] . To add to the confusion, both the
assembling of Ta atoms in RT 1T ′-TaTe2 in double zigzag
chains and the disintegration of these chains into butterflylike
clusters in LT 1T ′-TaTe2 have been challenged recently [13].
To resolve the controversy, we studied 1T ′-TaTe2 by con-
ventional and resonant high-energy x-ray diffraction (XRD)
coupled to atomic pair distribution function (PDF) analysis
and reverse Monte Carlo (RMC) simulations. The studies
were conducted over a wide temperature range from 400 to
100 K, including the RT to LT CDW phase transition. Fine

details of the local atomic arrangement of Ta and Te atoms
were revealed and examined to highlight the distinct PLDs in
RT and LT 1T ′-TaTe2.

II. EXPERIMENT

The polycrystalline 1T ′-TaTe2 sample was made by con-
ventional solid-state synthesis described in the Supplemental
Material (SM) [28]. It was subjected to XRD experiments
using synchrotron x rays with energy of 105.7 keV (λ =
0.1173 Å). Note that using high-energy x rays is necessary to
achieve high wave vectors and hence obtain PDFs with high-
real-space resolution. As shown below, this allows us to probe
fine differences between the PLDs in RT and LT 1T ′-TaTe2.
Details of synchrotron XRD experiments are given in the SM.
Exemplary XRD patterns collected at different temperature
and results from Rietveld fits to the patterns are shown in
Figs. 1(a)–1(d). The fits confirm the monoclinic symmetry
(S.G. C2/m) of the average crystal structure of both RT and
LT 1T ′-TaTe2. As can be seen in Fig. S1 of the SM [28], the
a and c parameters of the monoclinic unit cell of 1T ′-TaTe2

diminish gradually with decreasing temperature. However, the
b parameter sharply increases by a factor of 3 below 200 K,
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FIG. 2. (a) Experimental total (black line) and Ta-differential (red line) atomic PDFs for 1T ′-TaTe2 obtained at different temperatures. A
segment of the low-r region of the PDFs is shown in the inset. PDF peak position and particularly relative intensity change significantly below
200 K. (b)–(h) Traditional crystallography constrained fits (red line) to the experimental (symbols) total PDFs. The residual difference (blue
line) is shifted by a constant factor for clarity. Fits to the data obtained at 200 K and above are based on a previously suggested 3 × 1 double
zigzag chain superstructure [Fig. 3(a)] that can be described in terms of an 18-atom monoclinic unit cell. The fits are satisfactory. Fits to the
data sets obtained at 150 and 100 K are based on a previously suggested 3 × 3 string of butterflylike clusters superstructure [Fig. 4(a)] that can
be described in terms of a 54-atom monoclinic unit cell. The fits are unsatisfactory, indicating that the model does not capture well all details
of the local atomic structure of LT 1T ′-TaTe2. (i) Molar magnetic susceptibility for 1T ′-TaTe2 as a function of temperature. Data are corrected
for the diamagnetic core electrons contribution. The susceptibility exhibits a sharp increase at temperature of approximately 170 K. A clear
hysteresis is observed indicating that the transition is first order.

reflecting the tripling of the unit cell at low temperature.
Exemplary Bragg peaks sensitive to the tripling are shown in
Figs. 1(f) and 1(g). Experimental atomic PDFs derived from
the XRD patterns are shown in Fig. 2(a). As defined, atomic
PDFs peak at distances separating frequently occurring pairs
of atoms, and the areas under the peaks are proportional
to the relative number of those pairs [19,20]. This renders
atomic PDFs very sensitive to local lattice distortions in CDW
compounds, including 1T ′-TaTe2.

III. EXPERIMENTAL DATA ANALYSIS AND 3D
STRUCTURE MODELING

As can be seen in Fig. 2(a), the position and particularly
the relative intensity of PDF peaks change significantly below
200 K. The observation indicates that, though both monoclinic
on average, the RT and LT CDW phases of 1T ′-TaTe2 exhibit
significantly different PLDs. In line with the findings of prior
studies [9], the magnetic susceptibility shows a sharp increase
at about 170 K [Fig. 2(i)], illustrating the strong correlation
between the lattice and electronic degrees of freedom in
1T ′-TaTe2.

To verify the previously suggested 3 × 1 double zigzag
chain superstructure of RT 1T ′-TaTe2 [Fig. 3(a)], the exper-
imental PDFs obtained at temperature 200 K and above were
approached with a model based on its well-known 18-atom
monoclinic unit cell [9]. In the cell, Ta atoms occupy two
different Wyckoff positions. The so-called Ta1 atoms occupy
the centers of less distorted Ta-Te6 octahedra aligned along

the cell’s b direction. They form the interior of the double
zigzag chains of Ta atoms. The rim of the chains is formed by
the so-called Ta2 atoms [Fig. 3(a)] centering more distorted
Ta-Te6 octahedra. Thus, the Ta1-Te2 and Ta2-Ta2 distances
of closest approach appear equal to 3.3 and 4.4 Å, respectively
[Fig. 3(b)].

As can be seen in Figs. 2(b)–2(f), the double zigzag
chain model based on the 18-atom crystallographic unit cell
approaches the experimental PDF data obtained at 200 K and
above closely, which corroborates the validity of the model.
Nevertheless, we conducted a complementary resonant high-
energy XRD experiment at the K edge of Ta. The resulting
Ta-differential atomic PDF reflects only structural features
involving Ta atoms, providing extra sensitivity to the type
of their arrangement in the RT CDW phase of 1T ′-TaTe2

[29]. Experimental details are given in the SM [28]. We
also constructed a large-scale structure model and refined it
against the respective total and Ta-differential PDF data using
reverse Monte Carlo (RMC) simulations. The model featured
a 120 Å × 120 Å × 100 Å configuration of 74 851 Ta and Te
atoms cut out from the monoclinic lattice of RT 1T ′-TaTe2.
Its large size allowed us to explore Ta-Ta pair correlations
extending well beyond the crystallographic 18-atom unit cell.
Modeling details are given in the SM [28]. As can be seen
in Figs. S1(c) and S1(d) of the SM [28], the RMC refined
model fits the experimental PDF data very well. Fragments
of the model are shown in Figs. 3(b)–3(d). They clearly show
the presence of double zigzag chains of Ta atoms. Notably,
the RMC refined model also reproduced the atomic PDF data
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FIG. 3. Top view of a single Ta plane in the (a) ideal and (b) RMC refined 3 × 1 double zigzag chain (black line) superstructure of RT
1T ′-TaTe2. The b and c axes of the monoclinic unit cell are given as dotted green lines. Also shown in (b) are characteristic Ta-Ta distances.
Atoms labeled as Ta1 and Ta2 occupy, respectively, Wyckoff position 2a and 4i in the cell. (c) Side view of a single Ta-Te layer in RT
1T ′-TaTe2 comprising a single Ta plane sandwiched between two planes of Te atoms. The latter appear slightly buckled in the area between
the double zigzag chains of Ta atoms. This is likely because the specific clustering of Ta atoms would reduce the overlap between Te 5p and
Ta 5d valence orbitals in that area. To recover the overlap, nearby Te atoms move toward Ta planes. Note that the observed buckling is much
less expressed than that exhibited by LT 1T ′-TaTe2 [compare with data in Fig. 4(c)]. (d) Top view of the network of Te atoms in one Ta-Te
layer with exemplary Te-Te distances (red arrows) shown. Altogether, Te-Te distances in Te planes range from 3.35 to 3.9 Å. Data in (b)–(d)
are computed from atomic positions obtained by mapping the respective RMC model onto a single Ta-Te layer. Ta atoms are in light brown
and Te atoms are in red.

sets obtained well above (350 and 400 K) and below (250
and 200 K) room temperature [see Figs. S1(a) and S1(b)
and Figs. S1(e) and S1(f), respectively [28]]. Thus, both
18-atom crystallographic unit cell constrained modeling and
large-scale RMC simulations based on 74 851-atom config-
urations converged to the same 3 × 1 double zigzag chain
superstructure of RT 1T ′-TaTe2, providing strong evidence in
support of its validity. Evidently, the ionic-type Ta-Te bonding
and double zigzag chains of Ta atoms exhibiting metallic-type
bonding render the RT CDW phase of 1T ′-TaTe2 stable over
a broad temperature region, extending from 400 K down to
170 K. As shown below, the situation with the LT CDW
phase of 1T ′-TaTe2 is different. Here it may be added that
the recently suggested Ta-Ta dimer model for RT 1T ′-TaTe2

[13] features Ta2-Ta2 distances that are significantly shorter
than Ta1-Ta2 distances. The presence of such short Ta2-Ta2
is not supported by the results of PDF analysis and structure
modeling done here.

To verify the previously suggested 3 × 3 strings of butter-
flylike clusters superstructure of LT 1T ′-TaTe2 [Fig. 4(a)], the
experimental PDFs obtained at temperatures 150 and 100 K
were approached with a model based on its well-known 54-
atom monoclinic unit cell [9]. As can be seen in Figs. 2(g)
and 2(h), the model, which otherwise is largely consistent with
the experimental XRD data [Fig. 1(d)], does not reproduce the
experimental PDF data well. The misfit indicates a significant
divergence of the local atomic structure of LT 1T ′-TaTe2

from the average crystal structure. To resolve the problem,
the experimental PDFs obtained at 100 and 150 K were
approached with a large-scale structure model using RMC
simulations. The initial model featured a 120 Å × 110 Å ×

100 Å configuration of 70 524 Ta and Te atoms obtained by
stacking together replicas of the 54-atom monoclinic unit cell
of LT 1T ′-TaTe2. As can be seen in Figs. S1(g) and S1(h) [28],
the RMC refined model reproduces the experimental PDFs in
very good detail. A stack of four Ta-Te layers in the refined
model is shown in Fig. 5. A more detailed fragment of the
model is shown in Figs. 4(c)–4(e). Analysis of the model
indicates that, contrary to the findings reported in Ref. [13]
and in line with the findings of prior single-crystal XRD [9],
Ta atoms in LT 1T ′-TaTe2 assemble into butterflylike clusters
forming a characteristic 3 × 3 superstructure [Fig. 4(b)]. This
superstructure is closely related to the 3 × 1 superstructure
of Ta atoms in RT 1T ′-TaTe2 [Fig. 4(b)]. The difference
between the two superstructures is that Ta1-Ta1 distances in
RT 1T ′-TaTe2 are uniform and equal to 3.6 Å [see the interior
of the double zigzag chains in Fig. 3(b)] whereas Ta1-T1
distances in LT 1T ′-TaTe2 show a modulation with two short
distances of 3.3 Å alternating with a long one of 4.2 Å [see
the strings of butterflylike clusters in Fig. 4(b)]. However,
the positions of Te atoms in the RMC refined model and the
single-crystal XRD derived models for LT 1T ′-TaTe2 appear
significantly different.

In particular, Te atoms positioned immediately above and
below the “empty” space between the strings of butterflylike
Ta clusters appear considerably closer together in comparison
to the findings of single-crystal XRD. Notably, the emerged
Te-Te distances of 2.9 Å also appear considerably shorter
than the corresponding distances of 3.5 Å in RT 1T ′-TaTe2

[compare Te-Te distances in Fig. 3(d), 4(d), and 4(e)]. Likely,
this is because the disintegration of double zigzag chains
in RT 1T ′-TaTe2 into strings of butterflylike clusters in LT
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FIG. 4. Top view of a single Ta plane in the (a) suggested and (b) RMC refined 3 × 3 superstructure of LT 1T ′-TaTe2 at 100 K. The b
and c axes of the unit cell are given as doted green lines. Also shown in (a) and (b) are characteristic distances (black line) between nearby Ta
atoms. The atoms exhibit metallic-type interactions resulting in the formation of strings of disconnected butterflylike clusters. Atoms labeled
as Ta1 and Ta2 are those defined in Fig. 3(b). (c) Side view of a single Ta-Te layer comprising a single Ta plane sandwiched between two Te
planes. For reasons discussed in the text, the “buckling” of Te planes in the area between the chains of Ta clusters is much larger than that in
RT 1T ′-TaTe2 [compare with data in Fig. 3(c)]. It results in Te-Te distances shorter than 3 Å (blue line), indicating covalent bonding. (d) Side
view of a single Ta-Te layer emphasizing the zigzag chains of Te atoms running in parallel to the strings of butterflylike clusters of Ta atoms.
(e) Top view of the network of Te atoms in LT 1T ′-TaTe2. The network exhibits Te-Te distances shorter than 3 Å (blue line) characteristic to
strong covalent-type interactions, in the range from 3.1 to 3.9 Å (red line) characteristic to multicenter bonding interactions, and from 3.9 to
4.5 Å (black line) characteristic to nonbonding, van der Walls-type interactions. Data in (b–e) are computed from atomic positions obtained by
mapping the respective RMC model onto a single Ta-Te layer. Ta atoms are in light brown and Te atoms are in red.

1T ′-TaTe2 upon cooling reduces further the overlap between
the Te 5p and Ta 5d valence orbitals in that space. To
recover the overlap and stabilize the specific LT 1T ′-TaTe2

structure, Te atoms in its vicinity move even closer to Ta
planes between them. As a result, single zigzag chains of
covalently bonded Te atoms emerge [Figs. 4(d) and 4(e)].
The chains run in parallel to the strings of butterflylike Ta
clusters, indicating that these two different types of PLDs are
likely to be strongly correlated. Remarkably, Te-Te distances
of 2.90 Å in the chains fall well below the sum of the van
der Waals radii (4.2 Å) for Te atoms. Indeed, they appear
close to the single covalent Te-Te bond length (2.83 Å) in
elemental Te, indicating an increased interaction between Te
atoms in the chains in comparison to Te atoms not par-
ticipating in the chains. Here it is worthwhile to mention
that the relatively short Te-Ta contacts resulting from the
shift of Te atoms toward Ta planes may be viewed at as
a result of a particular local atomic packing required by

the LT 1T ′-TaTe2 structure to accommodate the alternating
strings of metallic-type Ta clusters and single zigzag chains
of covalently bonded Te atoms, and not as an actual Ta-Te
bond.

IV. DISCUSSION

The picture which emerges is as follows: Based on con-
ventional bonding theory, each Ta and Te atom in 1T ′-TaTe2

would be assigned a formal charge of +4 and −2, respec-
tively, and the Ta-Te bond would be considered as ionic
in character. In metals, however, the electrons cannot be as
localized as implied by an oxidation state formalism. This
is particularly true for 1T ′-TaTe2, where the relatively low
electronegativity of Te results in a charge transfer from Te to
Ta. As a result, Ta-Ta bonding acquires some metal character
and Ta atoms cluster into double zigzag chains already well
above room temperature. The diminished charge of Te atoms
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FIG. 5. Top view of a stack of four Ta-Te layers in the RMC
refined model for LT 1T ′-TaTe2, where each layer is made of a
plane of Ta atoms (brown) sandwiched between planes of Te atoms
(red). Black lines represent Ta-Ta distances shorter than 3.3 Å and
blue lines represent Te-Te distances shorter than 3.1 Å. As can be
seen in the figure, Ta atoms form parallel strings of butterflylike
clusters and Te atoms form zigzag chains positioned in between
the strings. This is a rare example of a CDW compound exhibiting
two chemically distinct periodic lattice distortions. Notably, prior
imaging experiments also indicated the presence of more than one
distinct charge modulations in LT 1T ′-TaTe2 [13]. Note that, due
to surface reconstruction effects, otherwise distinct modulations can
appear somewhat entangled for surface sensitive techniques. By
contrast, the XRD-based results presented here appear as a quantity
averaged over the sample volume probed by the x-ray beam, which
is approximately 0.5 mm × 0.5 mm × 1.0 mm in our case.

induces attractive Te-Te bonding interactions manifested by
the observed shortening of some Te-Te distances down to
3.5 Å [Fig. 3(d)], which is well below the sum of respective
van der Waal radii.

In LT 1T ′-TaTe2, Ta-Ta interactions and Ta clustering are
modified. In turn, single zigzag chains of strongly interacting
Te atoms appear, exhibiting further shortened Te-Te distances
of 2.9 Å. At the same time, distances between Te atoms in
the chains and nearby Te atoms not involved in the chains
appear elongated to 4.4 Å, which is well beyond their value
of 3.8 Å in RT 1T ′-TaTe2 [compare data in Figs. 3(d) and
4(e)]. This indicates a weakening of the bonding interactions
between the former and the latter. Generally, the partitioning
of a network of Te atoms into alternating segments exhibiting
near nonbonding and strong covalent bonding interactions, in
particular parallel zigzag chains [blue lines in Figs. 4(d), 4(e),
and 5], favor charge delocalization along the network [30–32].
Such charge delocalization and the likely increase in DOS at
the Fermi level may well explain the decrease in the resistivity
and increase in the magnetic susceptibility of 1T ′-TaTe2

taking place when its LT CDW phase emerges upon cooling.
Regardless of the unusual change in the transport and mag-
netic properties, the transition between RT and LT 1T ′-TaTe2

may still be considered to be of CDW type simply because it
involves the formation of PLDs in the Te sublattice, which are
not well-expressed above the transition temperature.

V. CONCLUSION

Our structure studies confirm the 3 × 1 double zigzag
chain superstructure of Ta atoms in RT 1T ′-TaTe2. They also
confirm the 3 × 3 strings of disconnected butterflylike clusters
superstructure of Ta atoms in LT 1T ′-TaTe2. In the latter,
a PLD featuring single zigzag chains of covalently bonded
Te atoms is also revealed, indicating the presence of both
unusually diverse interactions between the constituent atoms
and strong electron-lattice coupling in 1T ′-TaTe2. These lead
to a complex landscape of PLDs, as follows: At high tem-
perature, the CDW phase of 1T ′-TaTe2 is stabilized by Ta-
Te interactions of ionic and Ta-Ta interactions of metallic
character, where the latter are manifested by clustering of Ta
atoms into double zigzag chains. Weak bonding interactions
between Te atoms are also likely to exist because some Te-Te
distances appear shorter than the sum of van der Waals radii.
At low temperature, the competition for valence electrons
between the constituent atoms results in further charge redis-
tribution. It leads to breaking of Ta double zigzag chains to
strings of butterflylike clusters and concurrent formation of
single zigzag Te chains running alongside these strings. Al-
together, the structural transition between the high- and low-
temperature CDW phases of 1T ′-TaTe2 appears to be driven
by charge redistribution effects involving significant changes
in the type and strength of Ta-Ta and Te-Te interactions. A
similar mechanism, including the formation of Ir-Ir and Te-Te
dimers, has been suggested as a driving force behind the
phase transition between the RT and LT CDW phases of IrTe2

[33]. In 1T ′-TaTe2, however, metal-metal and chalcogenide-
chalcogenide interactions appear stronger in comparison to
IrTe2 leading to coexisting periodic distortions in the Ta and
Te sublattices at low temperature. This renders LT 1T ′-TaTe2

a rare example of a CDW compound where two chemically
distinct PLDs coexist and, furthermore, the delocalization of
electron density increases in comparison with the RT CDW
phase. In general, such effects may be expected to occur in 5d
transition metal tellurides because of the extended electronic
orbitals of the constituent atoms and, therefore, may need to
be accounted for in studies on the interplay between CDWs
and superconductivity exhibited by these systems.
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