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Laboratoire de Physique des Solides, Université Paris-Saclay, CNRS, 91405 Orsay Cedex, France

P. Godard and P.-O. Renault
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The electronic orders appearing in condensed1

matter systems originate from the precise ar-2

rangement and nature of crystal atoms. This3

teneous relationship can lead to highly differ-4

ent phases, and drive electronic phase transi-5

tions. To explore this rich physics, we developed6

a new device to perform true biaxial mechani-7

cal deformation of layered materials at cryogenic8

temperatures, compatible with x-ray diffraction9

and transport measurements in the same sam-10

ple. Here, using this device, we show that a11

slight deformation of TbTe3 can have a dramatic12

influence on the stabilized electronic order. We13

report on a Charge Density Wave (CDW) ori-14

entational transition from c⃗ to a⃗ directly driven15

by the a/c structural parameter, with the oc-16

curence of a tiny coexistence region near a = c,17

without space group change. The CDW transi-18

tion temperature Tc displays a linear dependence19

with |a/c− 1|, without saturation under deforma-20

tion while the gap saturates out of the coexis-21

tence region. This behaviour is well accounted for22

within a tight-binding model. Our results ques-23

tion the relationship between the gap and Tc in24

RTe3 systems. More generally, our method can25

be applied to many systems displaying electronic26

phase transitions and opens a new route towards27

the study of coexisting or competing electronic28

orders in condensed matter.29

Charge Density Waves (CDW) have raised consider-30

able attention for decades due to their peculiar proper-31

ties [1, 2], but the interest for this phase significantly in-32
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creased recently due to its competition with superconduc-33

tivity in various systems [3]. As they are very sensitive to34

electron-phonon coupling, application of strain is key to35

tune their electronic properties. The methods to play on36

structural parameters are diverse : physical and chemi-37

cal pressure, epitaxial strain in thin films etc. Recently,38

application of direct mechanical deformation using piezo-39

electric actuators [4] was successfully applied in quantum40

materials to drive electronic transitions. Elastoresistivity41

measurements performed under uniaxial stress allowed42

to study nematic susceptibility in iron pnictides [5–8] or43

heavy fermion materials [9]. Although compatible with44

cryogenic temperatures, devices applying uniaxial stress45

have an intrinsic limitation in terms of flexibility, as only46

one direction of strain is controlled in the sample. It is for47

instance impossible to get an increase of the lattice pa-48

rameters in two directions of the crystal. In addition, the49

true sample deformation is generally not directly mea-50

sured.51

Here, we present results obtained by true biaxial me-52

chanical deformation of quasi-2D materials at cryogenic53

temperatures, and probe both electronic and structural54

parameters using resistivity and x-ray diffraction (XRD)55

measurements in the same sample. To do so, a new device56

has been developed [10] (see Fig. 1(b)) which allows to57

measure resistivities along and perpendicular to the de-58

formation axis simultaneously in the temperature range59

80-375K (see Fig. 1(c)).60

In this work, we focus on TbTe3, one of the RTe361

compounds, where R is a rare-earth element of the Lan-62

thanide family (R = La, Ce, Pr, Nd, Sm, Gd, Tb, Dy,63

Ho, Er, Tm) [12]. These systems are quasi-tetragonal64

(see Fig. 1(a)), and display a highly rich phase diagram.65

A first CDW transition appears along c⃗ in all RTe3 sys-66

tems below Tc with wavevector Q⃗c =
(
0, 0,∼ 5

7c
∗), and67
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FIG. 1. Principle of cryogenic biaxial deformation of TbTe3. (a) The RTe3 crystal structure is quasi-tetragonal (unit
cell shown in black), and made of a succession of RTe slab intercalated by two quasi-square Te planes in the (⃗a, c⃗) planes. The
two in-plane directions are non-equivalent due to the presence of a glide plane along c⃗ (space group Cmcm) which leads to a
slight orthorhombicity (1 − a

c
∼ 1.3 · 10−3 in TbTe3 at 300K [11]). A view of the nearly-square Te sheet in the (⃗a, c⃗) plane is

shown on the side. (b) Schematic drawing of the biaxial tensile stress device: a thin crystalline sample is glued on a polyimide
cross-shaped substrate on which tensile stresses are applied along the arms. The main in-plane directions of the crystal a⃗ and c⃗
are aligned with the arms of the cross. The bottom side of the cross is in contact with the cold finger of a nitrogen flow cryostat.
(c) Four electrical contacts are deposited at the four corners of the sample, allowing to apply currents and measure voltages
along a⃗ or c⃗ directions of the crystal. The forces applied along the opposite arms of the cross have same magnitude, both along
a⃗ and c⃗ (F⃗a and F⃗c respectively). (d) Schematic view of crystal deformation as a function of a/c structural parameter. (e)
Temperature dependence of ρ̃aa = ρaa/d and ρ̃cc = ρcc/d (where d is the sample thickness) in the pristine state of sample 1
extracted using the Montgomery technique (see Methods). They display the typical features observed in TbTe3 compounds i.e.
a linear behaviour in the normal state, above Tc, and a resistivity jump below Tc ∼ 337± 1K when entering the CDW phase.

a second one at lower temperature Tc2 with wavevector68

Q⃗a =
(
∼ 5

7a
∗, 0, 0

)
for the heavier R elements (R = Tb,69

Dy, Ho, Er and Tm) [11]. Both CDW are incommen-70

surate with the underlying lattice period [11, 13, 14]. A71

magnetic phase appears at low temperature for the heav-72

iest R as well as SC under pressure at ∼1K for some73

compounds in the series [15, 16].74

Recently, elastoresistivity and elastocaloric measure-75

ments performed under uniaxial stress in ErTe3 and76

TmTe3 suggested a possible CDW orientational switch-77

ing from c⃗ to a⃗ [17]. A significant change of Tc2 was also78

reported when the sample is deformed along a⃗, while only79

a very slight change of Tc was observed. However, in the80

latter study, the change of a and c lattice parameters81

could not be measured or changed simultaneaously and82

resistivity measurements are only performed along the83

applied stress direction, which prevents to get the full in-84

formation on both CDW in all experimental conditions.85

Here, we use biaxial in-plane tensile stress to indepen-86

dently apply controlled deformation and measure resis-87

tivities along both crystallographic axis a⃗ and c⃗ of TbTe388

(see Fig. 1(c)). The resistivities obtained in the pristine89

state of sample 1, are presented in Fig. 1(e), where ρ̃ in-90

dicates resistivity ρ divided by sample thickness. ρ̃aa is91

particularly sensitive to the transition towards the CDW92

along c⃗ due to the gap opening at Fermi level in this93

direction that annihilates electronic states with veloci-94

ties along a⃗. This consequently induces a much larger95

increase of ρ̃aa than ρ̃cc [18].96

I. STRUCTURAL EVOLUTION OF LATTICE97

AND CDW UNDER BIAXIAL STRESS98

XRD measurements were performed to follow the99

Bragg peaks associated to the main crystal structure100

during deformation (see Methods), as well as satellite101

peaks associated to the CDWs along a⃗ and c⃗ (referred102

to as CDWa and CDWc in the following). Three non-103

colinear Bragg reflections (0 16 0, 0 16 1 and 1 15 0)104

were measured to retrieve the three lattice parameters at105

all forces Fa and Fc applied along a⃗ and c⃗ respectively106

(see Fig 2(a)). Their evolution is plotted as a function107

of Fa and −Fc in Fig. 2(b). a and c follow a quasi-linear108109

behaviour when applying uniaxial forces with an in-plane110

Poisson ratio νac ∼ 1 while b decreases both when apply-111

ing forces Fa and Fc with an out-of-plane Poisson ratio112

νab ∼ νbc ∼ 0.1. This strong difference can be explained113
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FIG. 2. Lattice and CDW probed by XRD under uniaxial stresses. (a) 0 16 0, 1 15 0 and 0 16 1 Bragg peak intensities
normalized to 1, plotted along the longitudinal 2θ direction, for 3 sets of forces: without applied force (grey curves), with
Fa = 1.62 kg (red curves) and Fc = 1.64 kg (blue curves). Each Bragg reflection display the Kα1 and Kα2 components of
the x-ray source; (b) Evolution of the in-plane and out-of-plane lattice constants of TbTe3, obtained from the fit of the 3
non-colinear Bragg peaks shown in (a) as a function of Fa and −Fc. ∆a/a ∼ −∆c/c ∼ 0.3% and ∆b/b ∼ −0.03% at maximum
deformation which corresponds to an in-plane (resp. out-of-plane) Poisson ratio νac ∼ 1 (resp. νab = νcb ∼ 0.1). (c) Evolution
of the a/c ratio as a function of the same forces, at several temperatures between 200K and 310K. The grey line is obtained
by a linear fit of all data points: a/c = αF + β, with F = Fa for F > 0 and F = −Fc for F < 0, α = 0.0032kg−1 and
β = (a/c)F=0 ∼ 0.9982 ± 0.001 which is consistent with the expected a/c ratio in the pristine state. a/c = 1 is obtained for
Fa ∼ 0.6 ± 0.1 kg. (d) Rocking scans on the 1 15 2/7, 1 15 -2/7 peaks associated to the CDW along c⃗ and 2/7 15 1 peak
associated to the CDW along a⃗, as a function of a/c ratio, at T=250K. The a/c ratio was computed from the uniaxial forces
Fa and Fc using the linear fit shown in (c). The rocking angle ω is taken relative to the peak position in the pristine state.

by the weak van der Waals coupling between layers along114

b⃗. The evolution of the a/c ratio is plotted as a function115

of uniaxial forces in Fig 2(c) for several temperatures. It116

evolves linearly as a function of applied uniaxial force,117

and this direct correlation is used to express all relevant118

quantities in terms of a/c in the following.119

The CDW reflections can also be tracked as a function120

of applied force by XRD. Indeed, as CDWs add a new121

periodicity in the system, additional reflections appear122

around lattice Bragg reflections and provide important123

information about the static or dynamical CDW struc-124

ture [19–22]. The intensity of those satellites is related125

to the amplitude of the periodic lattice distorsion (PLD),126

their position relative to the Bragg peak position gives127

the CDW wavevector, and their width is linked to its128

correlation length. Here, we measured the 1 15 ±2/7129
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satellite reflections associated to CDWc as a function130

of applied stress, as well as the 2/7 15 1 associated to131

CDWa as it was shown to appear transiently after laser132

excitation [23] and suggested to appear under mechanical133

stress [17]. The rocking curves obtained on these satel-134

lites at T=250K are presented in Fig. 2(d) as a function135

of a/c. In the pristine state, the 1 15 ±2/7 display a136

single peak, while the 2/7 15 1 is completely absent, as137

expected from a sample without twin domains. When a/c138

decreases down to the lowest value reached here, the 1 15139

±2/7 intensities increase with no clear change of width,140

while the 2/7 15 1 is still absent. On the contrary, when141

a/c increases, the 1 15 ±2/7 peak intensities decrease142

until complete disappearance at the highest a/c = 1.004.143

Concomitantly, the 2/7 15 1 peak increases up to ∼ 2/3144

of the maximum intensity of the 1 15 ±2/7 with a sim-145

ilar width as the 1 15 2/7 (∼ 0.5 deg). Thus, when a/c146

increases, CDWc progressively disappears while CDWa147

appears with a similar correlation length as the previous148

CDWc, with an intermediate coexistence region.149

II. RESISTIVITIES UNDER BIAXIAL STRESS150

ρ̃aa and ρ̃cc were obtained at several uniaxial forces151

between 250K and 375K, well below and above Tc and152

are plotted in Fig 3(a-c) as a function of a/c for 0.993 <153

a/c < 1.004.154

When a/c = 0.993, ρ̃aa and ρ̃cc are similar to the ones155

found in the pristine state, but Tc is shifted to higher156

temperatures. When a/c increases, the resisitivity jump157

of ρ̃aa (resp. ρ̃cc) at Tc decreases (resp. increases) until158

ρ̃aa is similar to the initial shape of ρ̃cc, and inversely. In159

addition, all curves shift first to lower temperatures and160

then to higher ones. These features are well seen on the161

anisotropy curves ρaa

ρcc
that tends to one for T > Tc, and162

displays a jump below Tc. This jump is positive for low163

a/c values, and negative for high ones. The evolution of164

Tc is spotted by dots in the inset of Fig. 3(c).165

The results obtained in the case of equibiaxial defor-166

mation are highly interesting. Indeed, no clear change167

is observed on ρ̃aa, ρ̃cc and anisotropy in this case (see168

Fig. 3(d-e)) meaning that changing the absolute values169

of a and c keeping the a/c ratio constant does not affect170

the pristine CDWc state.171

III. A TRANSITION AT a = c172

The evolution of the main parameters measured by173

XRD and resistivity data are plotted as a function of the174

a/c parameter in Fig 4. More specifically, in Fig 4(a), we175176

computed the integrated intensities of the 1 15 2/7 and177

2/7 15 1 satellite reflections shown in Fig 2. As previously178

described, the intensity of the 1 15 2/7 decreases while179

2/7 15 1 increases when a/c increases from 0.994 to 1.004,180

following a sigmoid shape for the 2/7 15 1 and an inverse-181

sigmoid shape for 1 15 2/7, having the same width, and182

both centered at the same position a/c = 1 (within the183

error bars). The saturation value of the 2/7 15 1 is ∼2/3184

that of the saturation value of the 1 15 2/7, and both185

go down to zero when they reach their minimum value.186

When a/c < 0.999 (resp. a/c > 1.002), we only measure187

a satellite along c⃗ (resp. a⃗). We thus observe a continuous188

transformation of CDWc into CDWa when increasing the189

a/c ratio, an intermediate coexistence phase for 0.9985 <190

a/c < 1.002, and a crossing point at a/c = 1.191

The same kind of plot has been performed for the re-192

sistivity jump ∆ρ̃ obtained from ρ̃aa and ρ̃cc by taking193

the maximum value of ρ̃ − ρ̃n, where ρ̃n is the linear194

resistivity in the normal state (T > Tc). The values195

∆ρ̃aa and ∆ρ̃cc obtained with this method are shown in196

Fig 4(b). The shape of both curves is identical to the ones197

obtained for the satellite intensities in Fig. 4(a): ∆ρ̃aa198

has an inverse-sigmoid shape and ∆ρ̃cc a sigmoid shape,199

and the same widths. They also cross around a/c = 1200

(within error bars), with an intermediate region in the201

range 0.9985 < a/c < 1.0005. Also, similarly to the202

satellite intensity curves, the saturation value obtained203

for ∆ρ̃cc is ∼ 2/3 the saturation value of ∆ρ̃aa. In con-204

trast, the resistivity jumps are constant for equibiaxial205

deformations (see Fig. 3(f)).206

Finally, a value of Tc has been extracted from the re-207

sistivity curves by taking the second derivative of the208

resistivity curves and spotting the local peak correspond-209

ing to the inflection point of the resistivities (see Supp.210

Mat.). By doing so, the Tc obtained from ρ̃aa, ρ̃cc and211

anisotropies are consistent. The evolution of Tc is plotted212

as a function of a/c in Fig. 4(c). Tc decreases linearly for213

a/c < 1, and then increases linearly again for a/c > 1,214

with a minimum value of 330K found at a/c = 1. Tc215

was increased by 30K compared to the pristine state,216

but could potentially go on increasing to much larger217

values if the a/c parameter could be explored in a wider218

range of values. The linear dependence is consistent with219

the behaviour reported in [17], but with a much greater220

amplitude. Interestingly, in the case of equibiaxial defor-221

mations, Tc is found to be constant within error bars (see222

Fig. 3(f)).223

IV. DISCUSSION224

All the results presented above show that the key pa-225

rameter for the CDW orientational switching from c⃗ to226

a⃗ is the structural parameter a/c. This result is of prime227

importance as it shows the direct relationship between228

the crystal structure and the appearance of CDWs in229

TbTe3, and presumably in all RTe3 systems. Indeed a230

hint of this transition was also reported in TmTe3 and231

ErTe3 in [17]. Our results also show that the glide plane232

does not play any role in the CDW stabilisation as it is233

still present during crystal deformation - reflections for-234

bidden by symmetry never appeared in our experiments.235

When a = c, both CDWc and CDWa coexist, as revealed236

by XRD and transport measurements. Those results are237
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FIG. 3. Evolution of CDW transition under uniaxial and biaxial stress through resistivity measurements. (a)
ρ̃aa and (b) ρ̃cc resistivity curves obtained along a⃗ and c⃗ respectively for uniaxial measurements, between 250K and 375K, as a
function of a/c, varied between 0.993 and 1.004 in Sample 1. (c) Anisotropy ρaa/ρcc in the same temperature range, obtained
from the curves shown in (a) and (b). Inset: zoom on the anisotropy curves. The dots indicate the position of Tc extracted
from each anisotropy curve. (d) ρ̃aa and ρ̃cc resistivity curves obtained by equibiaxial deformation in sample 2, as a function
of temperature. The equibiaxial deformation is depicted by the sketch on the left. (e) Anisotropy curves extracted from the
resistivity curves shown in (d) as a function of temperature. (f) Evolution of resistivity jumps (green triangles) and Tc (black
squares) for equibiaxial deformations, plotted with the same scale are uniaxial data presented in Fig 4. No change of these
parameters take place under equibiaxial deformation. Note that sample 2 behaves exactly as sample 1 under uniaxial stress,
with an inversion of ρ̃aa and ρ̃cc for Fa > 0.9kg (see Supp. Mat.).

extremely reproducible, both when changing the a/c ra-238

tio from one phase to another, and also from one sample239

to another (see Suppl. Mat.).240

In XRD experiments, the intensity of the satellite re-241

flections associated to the CDW is generally related to242

the amplitude of the PLD, itself proportional to the CDW243

gap squared. Here, the intensity of the satellite associ-244

ated to CDWc decreases when a/c increases, while the245

one associated to CDWa increases. The fact that we do246

not observe any change of width, within the resolution of247

the present measurement, does not support the appear-248

ance of domains during the transition from CDWc to249

CDWa. The observed behaviour suggests that the am-250

plitude of the PLD along c⃗ vanishes while the one along251

a⃗ grows, with the same correlation length for CDWc and252

CDWa. Consequently the gap must close along c⃗ and253

appear along a⃗ with a mixed state when a = c.254

This is consistent with the resistivity measurements.255

Indeed, the amplitude of the jumps ∆ρ̃aa and ∆ρ̃cc are256

related to the gap along c⃗ and a⃗ respectively. This is257

again consistent with a gap closure along c⃗ when a/c258

increases while it opens along a⃗, with a mixed state in259

the region a = c. The inversion of anisotropy, that is260

also associated to the gap, is also a proof of this gap261

switching. In the pure CDWa phase (for a/c > 1.002),262

XRD and transport data consistently suggest that the263

gap of the CDWa phase is lower than the one in the pure264

CDWc phase. The gap that opens along a⃗ should thus265

be smaller than the one along c⃗ in the CDWc phase. All266

this should appear in ARPES experiments upon tensile267

deformation of the sample along a⃗.268

The coexistence region 0.999 < a/c < 1.002 demon-269

strates that a mixed state can be stabilized, with gaps in270

both directions. It should be investigated whether they271

appear in separate domains in the sample, in different272

Te planes, or if they are superimposed in the same Te273

planes.274

The present results can be compared to the behaviour275

observed in hydrostatic pressure experiments or with276

chemical pressure obtained by changing the rare-earth277

element, and which were shown to induce similar effects278

on the CDWs [24, 25]: when the lattice parameters are279

compressed, the CDW wavevector, the gap and Tc evolve280

similarly in both cases. However, here, when a and c281
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FIG. 4. Distinct evolution of CDW gap and Tc under
mechanical deformation. (a) Evolution of the 1 15 2/7
(blue squares) and 2/7 15 1 (orange squares) satellite inten-
sities measured as a function of a/c. The blue (resp. orange)
solid line is an inverse-sigmoid (resp. sigmoid) fit to the ex-
perimental points obtained on the 1 15 2/7 (resp. 2/7 15 1)
satellite reflection. The three sketches in the top represent
a (H 15 L) plane in reciprocal space. The big (resp. small)
black dot is the 1 15 0 (resp. 1 15 1) Bragg reflection, and
the blue (resp. orange) dots are the 1 15 ±2/7 (resp. ±2/7
15 1) reflections, with a color strength depending on the mea-
sured intensity in each a/c region. (b) Resistivity jumps ∆ρ̃aa
(blue dots) and ∆ρ̃cc (orange dots) extracted from the exper-
imental curves shown in Fig. 3, plotted as a function of a/c
(see method in Supp. Mat.). The blue (orange) solid line is
an inverse-sigmoid (resp. sigmoid) fit of ∆ρ̃aa (resp. ∆ρ̃cc).
(c) Tc computed from the resistivity curve taking the average
of the local peaks found in the second derivative of ρ̃aa, ρ̃cc
and ρaa/ρcc as a function of a/c (see the Tc determination
method Suppl. Mat.). For all three panels, the dashed gray
line is the a/c value in the pristine state, and the gray filled
region marks the position a/c = 1 with a width equal to the
error bar (±0.8 · 10−3).

are increased by the same amount applying equibiaxial282

tensile stress, no change in resistivity is observed. We283

conclude that the gap and Tc do not change in the neg-284

ative pressure region. To observe variations of gap and285

Tc, the parameter a/c has to change. In the experiments286

reported in [24], the parameter a/c changes and tends287

to 1 when pressure is applied (above 3GPa in CeTe3).288

In these conditions, Tc decreases, which is in qualita-289

tive agreement with our observations: Tc is minimum290

when a/c = 1. Quantitatively, the variation of Tc re-291

ported in [24] is much larger than reported here. Con-292

cerning the evolution of the gap, they also report van-293

ishing CDW satellite intensities, suggesting a disappear-294

ance of the gap at high pressures, while a/c = 1. Here,295

no change is observed in equibiaxial deformation, but the296

experiments should be repeated in equibiaxial conditions297

while a/c = 1. The role of the relative variation of the b298

parameter should also be investigated further to compare299

our experiment to hydrostatic pressure measurements.300

The behaviour observed here is very similar to the one301

observed after fs laser excitation reported in [23], with the302

CDW appearing along a⃗ while the one along c⃗ disappears.303

Contrary to the equilibrium CDWs at low temperatures304

in some RTe3 compounds, the CDWs appearing along a305

and c in this reference and in our study have only a tiny306

coexistence region. This makes the new CDWa unique307

and different from the equilibrium coexistence of CDWc308

and CDWa at low temperatures. Following the results309

presented in [23], the lattice parameters of LaTe3 after310

laser pulse excitation does not vary by more than 0.02%311

when the transient CDWa appears, which indicates that312

the driving mechanism is different from the one we report313

here. In our case, both CDWs are stable as long as the314

a/c parameter is kept constant.315

Finally, the most striking feature is the evolution of316

Tc compared to the evolution of the gap, as extracted317

from XRD and resistivity measurements. Both satel-318

lite intensities and ∆ρ̃ saturate when a/c < 0.9985 and319

a/c > 1.002, and therefore the gap values saturate in320

this region. However, Tc keeps diverging linearly, which321

questions its relation with the gap. The linear depen-322

dence of Tc with respect to a/c can be understood within323

the tight-binding model, with good quantitative agree-324

ment. The model predicts an increase of Tc δTc ≈ 26K325

for δa/a ≈ 0.2%, which is comparable to the experimen-326

tal values reported here. The same applies to deforma-327

tions along c⃗, and explains the linear dependence of Tc as328

a function of deformation. The system actually chooses329

the CDW along the axis with the highest Tc. For a > c,330

Tc is higher for CDWa, while for a < c, Tc is higher for331

CDWc. At a = c, the transition temperatures are equal,332

and the system is degenerate.333

In this article, we report in-situ x-ray diffraction and334

transport to follow the structural and electronic proper-335

ties of the CDWs in TbTe3 during biaxial mechanical de-336

formation between 250K and 375K. By directly measur-337

ing both CDW satellite intensities and resistivities along338

a⃗ and c⃗, we show that the CDW orientation continuously339

flips from c⃗ to a⃗ when the a/c ratio is increased, with a340
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coexistence of both orientations when a = c. As those341

two parameters are linked to the gap, we can infer that342

the gap position changes from one band to another, and343

that both bands are gapped when a = c. Moreover, the344

transition temperature displays a linear behaviour with345

respect to a/c, with a minimum at a = c, which is well346

accounted for by a 2D tight-binding model in the (⃗a, c⃗)347

Te planes, with good quantitative match between theory348

and experiment. For the pure CDWa and CDWc phases,349

the gap saturates while Tc does not, which questions the350

relationship between those quantities in RTe3 systems.351

Our study opens new perspectives for the exploration of352

many electronic phase transitions in condensed matter353

systems with application of biaxial tensile stress at cryo-354

genic temperatures.355

V. METHODS356

Samples: The TbTe3 samples were grown by the self-357

flux method, as described in [13]. All samples were cut358

to have an in-plane rectangular shape, and were mechan-359

ically exfoliated down to few µm thickness to get homo-360

geneous deformation in the volume. Results obtained on361

two different TbTe3 single-crystals are presented in the362

main text. Sample 1 was probed both by XRD and trans-363

port to get the full structural and electronic properties,364

with uniaxial deformation, and sample 2 was probed by365

transport under uniaxial and biaxial deformation. The366

clearly different behaviour of ρaa and ρcc allowed us to367

directly determine the crystal orientations and Tc (see368

Supp. Mat.) [18]. Other samples were measured by XRD369

or transport and give the same results, as presented in370

Supp. Mat. Sample 1 (resp. sample 2) has a 1:1.17 (resp.371

1:2) in-plane aspect ratio, and 2.5µm (resp. 10µm) thick-372

ness.373

Biaxial Tensile stress device: The principle of the374

new device developped here is similar to the one de-375

scribed in [26], with the sample glued on a deformable376

substrate that is mechanically stretched, and adapted to377

host a nitrogen-flow cryostat to reach temperatures in378

the range 80-375K. The samples are glued at the center379

of a 125µm-thick polyimide cross-shaped substrate, with380

a⃗ and c⃗ in-plane directions aligned with the arms of the381

polyimide cross. The four arms of this substrate are at-382

tached to four independent motors that can pull on each383

branch separately. The forces applied along the four arms384

are measured using calibrated force gauges, and are given385

in kg. The center of the cross is covered with a thin gold386

layer on its bottom surface and lies on the cold finger387

of a Konti-Micro cryostat from CryoVac GmbH, allow-388

ing to reach temperatures in the range 80-375K. Apiezon389

grease is used to get a good thermal transfer between390

the cold finger and the polyimide cross. In practice,391

the same motor displacement is used for opposite arms392

to keep the sample at the same position in the device.393

This whole setup is enclosed in a vacuum chamber for394

cryogenic operation, and allows access for incoming and395

outgoing x-rays to perform x-ray diffraction in reflection396

geometry through a 300µm-thick Polyether-ether-ketone397

dome. Four wires are also available in the cryostat for398

4-point transport measurements.399

XRD measurements: The experiment shown in the400

main text were performed at LPS with a 8keV x-ray beam401

generated by a Cu rotating anode source (Rigaku RU-402

300B), equipped with a multilayer monochromator sup-403

pressing the Kβ emission line but allowing the Kα1
and404

Kα2
ones. The sample mounted in the biaxial tensile405

stress device was positioned at the center of rotation of a406

Huber Eulerian 4-circle diffractometer to perform wide-407

angle x-ray diffraction, and detection was performed with408

a 2D detector (Timepix from ASI) located 82 cm after the409

sample. The 3 Bragg reflections (0 16 0, 1 15 0 and 0 16 1)410

recorded on the 2D detector were projected along the 2θ411

direction of reciprocal space to compute the three lattice412

parameters a, b and c for each set of applied forces (see413

Suppl. Mat.). The absence of twin domains was demon-414

strated by checking that the forbidden 0 15 1 reflection415

was indeed not measurable.416

Transport measurements: Four contacts are de-417

posited at the four corners of the crystal, and the Mont-418

gomery method [27–30] is used to get both ρ̃aa and ρ̃cc419

resistivities along the a and c respectively by applying420

a fixed current with a Keithley 2611 Sourcemeter, and421

measuring the voltage with a Keithley 2182a Nanovolt-422

meter. For each measurement, the forces Fa and Fc were423

changed at 375K, and the resistances were measured dur-424

ing cooling down to 250K at a fixed rate of 1.5K/min. An425

electronic device allowed us to switch I+ and V − every426

second to get Raa and Rcc during the same temperature427

ramp. The ratio of transverse dimensions of the sample428

was obtained by fixing the anisotropy ρaa/ρcc to c2/a2429

in the normal state and used to compute the resistivi-430

ties normalized by sample thickness d: ρ̃aa = ρaa/d and431

ρ̃cc = ρcc/d. See Supp. Mat. for detailed formalism.432

Resistivity measurements presented in Fig. 3(a)-(c) were433

performed in Sample 1 after measuring the XRD data,434

and the ones in Fig. 3(d)-(f) in Sample 2. See Supp. Mat.435

for complete resistivity measurements in Sample 2.436

Tight-binding Model: In this description, the elec-437

tron dispersion of the two bands formed by the px and438

pz Te orbitals ε± keeps its form (where x and z are along439

a⃗ and c⃗ respectively):440

ε± = −2t∥ cos (k
∗
x ± k∗z)− 2t⊥ cos (k∗x ∓ k∗z) (1)

where k∗x = kxa/2 and k∗z = kzc/2, and t∥ and t⊥ are441

the transfer integrals parallel and perpendicular to the442

orbital direction. Both lattice parameters and transfer443

integrals depend on the applied stress. At a = c, Eq. 1 co-444

incides with the accepted tight-binding dispersion given445

by Eq.(1) in [31]. The CDW transition temperature is446

given by the condition :447

U
(
Q⃗0

)
χ
(
Tc, Q⃗0

)
= 1 (2)
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where the static electron-electron interaction U
(
Q⃗
)
in-448

cludes both Coulomb and phonon-mediated interaction,449

and the Lindhard susceptibility reads :450

χ
(
Tc, Q⃗

)
=

∑
α,α′

∑
kx,kz

16
nF

(
Ek⃗,α

)
− nF

(
Ek⃗+Q⃗,α′

)
Ek⃗+Q⃗,α′ − Ek⃗,α

(3)
where nF (ε) = 1/(1 + exp [(ε− EF ) /T ]) is the Fermi-451

Dirac distribution function, α, α′ = ± label the subbands452

and Ek⃗,α differs from Eq 1 only near the intersection453

points of two bands in momentum space, as given by454

Eq.(2) in [32]. As ε± and Ek⃗,± depend only on k∗x and455

k∗z , and as χ
(
Tc, Q⃗

)
has a x ↔ z symmetry, an equibi-456

axial stress does not affect the Lindhard susceptibility.457

The main difference in the transition temperatures of458

the CDW along a⃗ and c⃗ thus comes from the difference459

of U
(
Q⃗
)

when a ̸= c. The electron-electron coupling460

mainly comes from the Coulomb interaction, screened by461

conducting electrons: U (r) = e2exp (−ζr) /r, where the462

inverse Debye screening radius ζ =
√
4πe2ρF and ρF463

is the density of states at the Fermi level. In TbTe3,464

ζ ≈ a−1 ≈ (4.3)
−1

Å−1. The Fourier transform of the465

screened Coulomb potential is :466

U
(
Q⃗
)
≈ 4πe2

Q⃗2 + ζ2
(4)

The CDW wavevector Q⃗0 is given by the maximum467

of the Lindhard susceptibility, Eq. 3, and gives a fixed468

product Q0xa = Q0zc ≈ 10π/7, when a = c. An increase469

of the lattice constant a decreases the CDW wavevector470

Q0x and increases the CDW coupling U
(
Q⃗0

)
according471

to Eq. 4. An increase of a by δa/a = 0.1% results in a472

decrease of Q2
0x by 0.2%. Since ζ << Q0x, according to473

Eq. 4, this gives an increase of U
(
Q⃗0

)
by 0.2%. Accord-474

ing to Eq. 2, an increase δU of U
(
Q⃗0

)
raises the CDW475

transition temperature Tc by δTc given by Eq. 2:476

δU

U
=

−δχ

χ
=

dχ
(
T, Q⃗0

)
dT

−δTc

χ
(
T, Q⃗0

) (5)

because the electron susceptibility χ
(
T, Q⃗0

)
, approxi-477

mately given by Eq. 3 decreases with the increase of T .478

The temperature-dependence of the Lindhard suscepti-479

bility was calculated in [32] for the second CDW in ErTe3480

and in [33] for the Q-dependence of the first CDW for var-481

ious parameters of electron dispersion. To find dχ/dT for482

the first CDW in relevant temperature range and for the483

transfer integrals t∥ ≈ 2eV , t⊥ ≈ 0.37eV and the Fermi484

energy EF ≈ 1.48eV in TbTe3 [31], we performed new485

calculations of χ
(
T, Q⃗0

)
using Eq. 3 (see Supp. Mat.),486

from which the slope of the temperature-dependent sus-487

ceptibility can be extracted :488

η =
d
[
lnχ

(
T, Q⃗0

)]
dT

= χ−1 dχ

dT
≈ −1.5 · 10−4K−1 (6)

We thus can compute δTc for an increase δa/a ≈ 0.2%,489

comparable to the experiment described here:490

δTc =
δU (Q0)

ηU (Q0)
≈ −2δa

aη
≈ 4 · 10−3

1.5 · 10−4
≈ 26K (7)
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