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The magnetoresistance of LaSb2 exhibits a puzzling behavior. It is very large 71 (10 000%) and linear at least up to fields of 45 T [START_REF] Young | High 486 magnetic field sensor using LaSb2[END_REF]. Both its magnitude and its 72 linearity are at odds with the standard semi-classical theory of magnetoresistance 73 [START_REF] Young | High 486 magnetic field sensor using LaSb2[END_REF][START_REF] Ashcroft | Solid state physics[END_REF] that predicts a quadratic dependence with magnetic field, except for open 74 Fermi surface orbits, where a saturation for high fields is expected. Several 75 mechanisms may explain a linear magnetoresistance, like local fluctuations in 76 carrier density [START_REF] Simon | Explanation for the Resistivity Law in Quantum Hall Systems[END_REF], high field quantization effects [START_REF] Abrikosov | Quantum linear magnetoresistance[END_REF], disorder or 77 inhomogeneities [START_REF] Parish | Non-saturating magnetoresistance in heavily disordered 492 semiconductors[END_REF], or magnetic breakdown effects in CDW materials [START_REF] Wilson | Charge-density waves and superlattices in the 494 metallic layered transition metal dichalcogenides[END_REF].

78

Carrier density fluctuations and quantization effects are predicted to be 79 measurable only for very low carrier concentrations in extremely high mobility 80 samples, conditions that LaSb2 does not meet. Moreover, the magnetization of 81 LaSb2 displays quantum oscillations [START_REF] Goodrich | de Haas--496 van Alphen measurements of the electronic structure of LaSb2[END_REF], and this discards most sources of 82 inhomogeneity and disorder. Finally, linear magnetoresistance has been 83 observed in some materials hosting Dirac fermions [START_REF] Wang | Quantum transport of two-dimensional 499 Dirac fermions in SrMnBi2[END_REF]. This mechanism has 84 been invoked as the reason for linear magnetoresistance in LaAgSb2, a 85 compound related to LaSb2. In turn, LaAgSb2 is not superconductor, at least down 86 to 0.5 K [START_REF] Muro | Magnetic and transport properties of dense Kondo 501 systems, CeTSb2(T=Ni, Cu, Pd and Ag)[END_REF].

87

A CDW may also be the origin of a linear MR, as observed for the prototypical 88 CDW layered compounds NbSe2 and TaSe2, which display large linear MRs [START_REF] Naito | Galvanomagnetic Effects in the Charge-Density-Wave State of 2H-503 NbSe2 and 2H-TaSe2[END_REF].

89

A CDW could be present in LaSb2, as energy band structure calculations [START_REF] Goodrich | de Haas--496 van Alphen measurements of the electronic structure of LaSb2[END_REF] 90 predict significant nesting between the Fermi surface sheets that produce 91 experimental open orbits, which cannot be detected in de Haas-van Alphen 92 experiments [START_REF] Goodrich | de Haas--496 van Alphen measurements of the electronic structure of LaSb2[END_REF]. Furthermore, related compounds like LaAgSb2 [START_REF] Song | Charge-density-wave orderings in LaAgSb2 An x-ray scattering study[END_REF] or 93 La1-xCexSb2 [START_REF] Luccas | Charge 510 density wave in layered La1-xCexSb2[END_REF] exhibit CDW ordering. Due to these reasons, a CDW in LaSb2 94 has been actively searched. The kink in the resistivity found for La1-xCexSb2 in a 95 broad range of Ce concentrations was considered the evidence of a CDW in this 96 solid solution [START_REF] Luccas | Charge 510 density wave in layered La1-xCexSb2[END_REF]. The observation of a correlated kink in LaSb2 at 355 K would 97 point to the formation of a CDW in this material as well [START_REF] Naito | Galvanomagnetic Effects in the Charge-Density-Wave State of 2H-503 NbSe2 and 2H-TaSe2[END_REF]. However, STM 98 experiments did not find clear evidence of a CDW phase at 0.15 K [START_REF] Galvis | Scanning tunneling microscopy 512 in the superconductor LaSb2[END_REF]. Thus, 99 neither previous photoemission experiments at 140 K [START_REF] Acatrinei | Angle-resolved photoemission study and first-principles calculation of the 515 electronic structure of LaSb2[END_REF] nor STM experiments 100 at 0.15 K [START_REF] Galvis | Scanning tunneling microscopy 512 in the superconductor LaSb2[END_REF] have found indications of CDW formation. Finally, Fisher and 101 coworkers [START_REF] Fischer | Transport properties and crystal structure of layered 517 LaSb2[END_REF] have proposed that defects in the crystalline structure (twinning 102 or stacking faults) could be behind the CDW state and the unsaturating linear The quality of the cleavage is good in regions much wider than the photon beam.

122 Density Functional Theory (DFT) electronic band calculations are carried out 123 [START_REF] Kohn | Self-consistent equations including exchange and correlation effects[END_REF] by combining the Vienna ab-initio simulation package (VASP) [START_REF] Kresse | Efficiency of ab-initio total energy calculations for metals and 523 semiconductors using a plane-wave basis set[END_REF][START_REF] Kresse | Efficient iterative schemes for ab initio total-energy calculations 525 using a plane-wave basis set[END_REF] and 124 post-processing with the VASPKIT package [START_REF] Wang | VASPKIT: A user-friendly interface facilitating 527 high-throughput computing and analysis using VASP code[END_REF]. The Generalized Gradient 125 Approximation (GGA) in the Perdew, Burke, Ernzerhof (PBE) formulation [START_REF] Perdew | Generalized Gradient Approximation Made Simple[END_REF] is 126 used for the exchange-correlation potential. The cutoff energy is set to 500 eV. A 127 Monkhorst-Pack [START_REF] Monkhorst | Special points for Brillouin-zone integrations[END_REF][START_REF] Pack | Special points for Brillouin-zone integrations"---a reply[END_REF] k-meshes with a size of 8×8×2 for the LaSb2 primitive LaSb2 there are no Fermi surface sheets centered on the  ̅ point [START_REF] Arakane | Electronic structure of 539 LaAgSb2 and CeAgSb2 studied by high-resolution angle-resolved photoemission 540 spectroscopy[END_REF]. The two 147 glasses-like pockets run along the  ̅ Y ̅ direction and each of them contains two 148 sheets (yellow and green in Fig. 1c). The warped square contains also two sheets 149 (blue and red in Fig. 1c) that extend to the edges of the Brillouin zone, with 150 corners that are located at S ̅ points. Four additional small pockets (purple in Fig. and therefore favorable to induce a CDW instability, as previously suggested [START_REF] Goodrich | de Haas--496 van Alphen measurements of the electronic structure of LaSb2[END_REF].

186

Nesting implies that significant parts of the Fermi surface are connected by a 187 wave vector q [START_REF] Peierls | Quantum theory of solids[END_REF]. In this case, replicas of the Fermi surface sheets appear when 188 the CDW sets in [START_REF] Lee | 544 Angle-resolved and resonant photoemission spectroscopy study of the Fermi surface 545 reconstruction in the charge density wave systems CeTe2 and PrTe2[END_REF][START_REF] Wu | Layered semiconductor EuTe4 with charge density wave order in square tellurium sheets[END_REF]. In the search for changes in the electronic structure of 

208

The Supplementary material shows additional analysis of Fermi surface regions 209 interconnected by this q vector. We present the electronic structure measured by ARPES along the high 224 symmetry directions of the Brillouin Zone (Γ ̅ 𝑌 ̅ 𝑆 ̅ 𝑋 ̅ Γ ̅ ) in Fig. 3, measured at 200 K 225 and at 13 K. After cleaved, the exposed surface is composed by (001) Sb atomic 226 planes (Fig. 1a). Fig. 3 represents the curvature plot [START_REF] Zhang | A precise method for visualizing 551 dispersive features in image plots[END_REF] of the ARPES intensity 227 obtained with a photon energy of h=118 eV on a wide range of binding energy.

228

The curvature analysis is a powerful method to enhance dispersive features in a (i.e., 3b', see Fig. 1a). These electronic changes are compatible with the 269 stabilization of a CDW at low temperature (13 K). The data at 200 K reflect the 270 electronic structure of the high temperature phase (normal phase). In order to 271 understand the nature of the structural distortion associated with this wave vector,

272

we have constructed a supercell of size 3b', i.e. it contains 3 conventional cells 273 along the b' direction, since this size will allow us to describe the observed q 274 vector. Fig. 4a shows a supercell with no structural modification (called hereafter 275 pristine supercell) and corresponding to the high-temperature phase. In order to 276 obtain an effective primitive cell band structure, unfolded band structures [START_REF] Medeiros | Effects of extrinsic and intrinsic perturbations on the 553 electronic structure of graphene: Retaining an effective primitive cell band structure by 554 band unfolding[END_REF] are 277 calculated for the supercells studied. Fig. 4b shows the unfolded band structure 278 of the pristine supercell, where we observe that the bands are in reasonable 279 agreement with the bands of the primitive cell (Fig. 1). Finally, it is worth to compare these findings with the results for La1-xCexSb2 373 [START_REF] Luccas | Charge 510 density wave in layered La1-xCexSb2[END_REF] as well. The substitution of La by Ce generates a pronounced kink in the 374 resistivity vs. temperature, also observed in the specific heat, suggestive of the 375 formation of a CDW. An analogous kink in the resistivity for LaSb2 would 376 correspond to a CDW in this material at 355 K, i.e. well above the temperature 377 range found in this work. However, sequential CDW distortions are not rare, as 378 they have been observed in several compounds, like the very closely related 379 compound LaAgSb2 (207 K and 16 K), and in other compounds such as 2H-380 TaSe2 (122 K and 90 K), 1T-TaS2 (1120 K, 350 K, 180 K), NbSe3 (145 K, 59 K) 381 [START_REF] Bovet | Pseudogapped Fermi surfaces of 1T-TaS2 and 1T-TaSe2 A charge density wave effect[END_REF][START_REF] Wilson | Charge-density waves and superlattices in the 494 metallic layered transition metal dichalcogenides[END_REF][START_REF] Song | Charge-density-wave orderings in LaAgSb2 An x-ray scattering study[END_REF][START_REF] Dardel | Temperature-dependent 562 pseudogap and electron localization in 1T-TaS2[END_REF][START_REF] Schäfer | High-Temperature 564 Symmetry Breaking in the Electronic Band Structure of the Quasi-One-Dimensional Solid 565 NbSe3[END_REF][START_REF] Rossnagel | On the origin of charge-density waves in select layered transition-metal 567 dichalcogenides[END_REF]. As no specific periodic lattice distortion was reported for La1- the electronic structure at low temperature are related to the same q vector (q = 392 0.25±0.02 Å -1 ), indicating that they correspond to an intrinsic property of the CDW 393 phase. The q vector found connects regions inside the glasses-like pockets of the 
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  In this work, we report a temperature-driven phase transition that modifies 105 the Fermi surface and the band structure, leading to the appearance of band 106 replicas at low temperature associated with a reciprocal lattice vector q related to 107 kF. Density functional theory (DFT) calculations on distorted and undistorted 108 structures allow to interpret and understand the experimental results and explain 109 them by the stabilization of a CDW.110 111 Experimental and calculation details 112 LaSb2 single crystals are grown from high purity La and Sb by the metallic 113 flux method [42]. The experiments are carried out in an ultrahigh vacuum (UHV) 114 chamber with a base pressure below 10 -10 mbar. Angle-resolved photoelectron 115 spectroscopy (ARPES) is performed using a Scienta R4000 electron analyzer 116 (±15° acceptance angle) at the Cassiopeé beamline of SOLEIL synchrotron 117 radiation laboratory. The base energy resolution is better than 1 meV with 0.1° 118 angular resolution. ARPES experiments are performed after in-situ cleaving the 119 samples under ultrahigh-vacuum conditions. The sample cleaves between the 120 La/Sb bilayer, exposing a surface that it is composed by (001) Sb atomic planes.121

128

  cell and a size of 8×2×2 for the LaSb2 supercell are used for the geometry 129 optimization. The self-consistent field convergence for the total energy and the 130 force variation are set to 10 -6 eV and 0.001 eV/Å, respectively.

  Fig.1ashows the crystalline structure of LaSb2 (a=b=4.483 Å, c= 18.671 Å).

Fig. 1 (

 1 Fig. 1 (a). Layered LaSb2 crystalline structure, formed by Sb sheets and La/Sb bilayers. 158 The primitive and conventional cells are marked with blue and red lines, respectively. b. 159 Brillouin zone corresponding to the LaSb2 primitive cell. (c-g) Theoretical electronic band 160 structure of LaSb2 c. Calculated Fermi surface of LaSb2. The Fermi surface sheets are 161 highlighted using different colors: yellow and green for the inner glasses-like pockets, 162 blue and red for the outer warped square and purple for the small pockets near 𝑆 ̅ points. 163 d-h. Electronic band structures of LaSb2 along -Y-S-X- K paths. The band structure is 164 projected on the Sb atoms of the Sb-sheets (e), La atoms of the La/Sb bilayers (f), and 165 Sb atoms of the La/Sb bilayers (g). The color scale indicates the contribution for each 166 band at the different atoms (red is higher). The crossing points of the bands with the 167 Fermi energy (a,b,c,d) are roughly marked in panels c and d. 168 169

  185

189

  LaSb2 related to a CDW, which have been elusive up to now, we have performed 190 ARPES measurements covering an extended area of reciprocal space. The 191 intensity at the Fermi level is obtained by integrating the spectral weight in a 192 window of ±20 meV around the Fermi energy. Fig. 2a, b show the Fermi surface 193 of LaSb2 at T=200 K and T=13 K respectively (a larger region of the reciprocal 194 space is shown in the Supplementary Material) for h= 118 eV. At 200 K the 195 shape of the experimental Fermi surface reproduces the warped square and the 196 glasses-like pockets. When the temperature is lowered to T=13 K, the shape of 197 the Fermi surface changes dramatically. As seen Fig. 2b, the Fermi surface is 198 replicated along the Γ𝑌 ̅̅̅̅ direction, the same direction along which the glasses-like 199 pockets are oriented. In order to analyze these changes in detail, we have made 200 several cuts in the Fermi surface parallel to this direction. The cuts have been 201 made both perpendicular to the outer edge of the warped square (yellow arrows 202 in Fig. 2a, b) and along the glasses-like portions (Fig. S1). These cuts (labelled 203 with numbers) are represented in Fig. 2c, d. The maxima of the intensity are 204 highlighted with colored dots and the location of the maxima in reciprocal space 205 is shown in Fig. 2a, b. While at T=200 K only one maximum appears, at T=13 K 206 a replica is observed. The separation between the two maxima is constant and 207 corresponds to a value of q= 0.25 ± 0.02 A -1 (equivalent to (0.18 ± 0.01) 2/a).

Fig. 2 .

 2 Fig. 2. Experimental k-space mapping of the Fermi surface obtained from the plot of the 212 ARPES intensity as a function of the kx and ky vectors near the Fermi level (h= 118 eV). 213 The measurements are done at (a) T=200 K and (b) T=13 K. The panels cover the first 214 and second Brillouin zones. Yellow arrows indicate the places where cuts of the Fermi 215 surface are done. The cuts corresponding to the second Brillouin zone, labeled by 216 numbers, are represented in panels (c) and (d) respectively, where k=0 corresponds to 217 the arrow start. The blue and yellow dots in these panels indicate the intensity maxima. 218 While at high temperature there is only one maximum, i.e., one band crossing the FL 219 (blue dots), at low temperature there are two bands (yellow dots). The maxima are 220 separated by a distance q= 0.25 ± 0.02 A -1 . This vector (length and direction) is depicted 221 in panel (b). 222 223

229 259 Fig. 3

 2593 Fig. 3 Experimental band structure along high symmetry directions (Γ ̅ 𝑌 ̅ 𝑆 ̅ 𝑋 ̅ Γ ̅ ) at (a) 200 K 260 and (b) 13 K. Panels (c) and (d) are zooms of the areas indicated with a red rectangle in 261 panels (a) and (b) respectively. 262 263

Fig. 4 .

 4 Fig. 4. Structural modifications and the corresponding band structures. (a)
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  Unfolded band structures correspond to the modified supercells in (c), (e), and 290 (g), respectively. (i) Area near EF from the experimental band structure (Fig.3b) 291 agreement with the experiment. Note the presence of band replicas just below 334 the Fermi level with a dispersion similar to the experimental bands. This rough 335 model captures the essential physics of the system, so the temperature-driven 336 phase transition of LaSb2 is traced back to a periodic distortion of the structure 337 along the b' direction, involving most of the atoms of the conventional unit cell.338The atomic displacements introduced are in the range of 0.02-0.03 Å. For much 339 smaller displacements, band replicas are hard to observe, and for much higher 340 displacements, the band structure deviates seriously from the original one (see 341 for instance Fig.S4f). Since the experimental low temperature bands and Fermi 342 surface keep the original shape, except for the replicas, the structural 343 modifications cannot deviate much from the above-mentioned values. We 344 conclude that the displacements that originate de CDW are roughly in the range 345 of 0.02-0.03 Å. 346 It is interesting to compare the periodicity of the CDW observed at low 347 temperature with the periodicities identified previously for the related compound 348 LaAgSb2. We would like to point out that this comparison should be made with 349 care, because the two compounds have a closely related structure and 350 composition, although the shape of their Fermi surfaces is different, in particular 351 the number and shape of the Fermi surface sheets are not the same. The CDW 352 of LaAgSb2 presents a periodic lattice distortion with a periodicity corresponding 353 to 0.026 2/a [37], much smaller than the value of 0.18 2/a found in this work for 354 LaSb2. In turn, the small value found for LaAgSb2 hinders the observation of 355 modifications in the electronic structure. In fact, the effects related to the 356 stabilization of the CDW are limited to a reduction of intensity in the region close 357 to the Fermi energy [58]. An analysis of the region close to the Fermi energy in 358 LaSb2 shows the strong band folding observed in Figs. 3c,d. It is interesting to 359 analyze the behavior in the rest of the reciprocal space as well. The observation 360 of folding in Fig. 3c,d does not involve gapping, as shown by the theoretical 361 folding depicted in Fig. 4i and evidenced by the observation of replicas in the 362 Fermi Surface in Fig. 2b. We note that the less intense bands near the Fermi level 363 area are hardly seen in the curvature plot of Fig. 3b. If we want to compare the 364 intensity of the bands near the Fermi energy for the high temperature phase (200 365 K) and the CDW phase (13 K), we need to resort to the original data, as the 366 curvature plot may induce a relative change of intensity of the bands. This 367 analysis is made in the Supplementary Information, where Fig. S2 and S3 show 368 an intensity reduction near the Fermi energy, without any apparent gapping, as 369 observed for LaAgSb2, and in agreement with de Haas-van Alphen 370 measurements [33], which did not find Fermi surface sections affected by a 371 possible CDW at low temperature.

  372

  382 xCexSb2, it is not possible to establish any relationship between the CDW at 355 383 K and the CDW found here below 200 K and experimentally observed at 13 K, 384 although sequential CDW distortions have been observed in several compounds 385 [12,32,37,59-61]. 386 In summary, ARPES measurements reveal the presence of changes in the 387 electronic structure of LaSb2 surface between 200 K and 13 K, including band 388 folding and replicas in the Fermi surface. All these modifications are signatures 389 of the stabilization of a CDW appearing below 200 K and observed at 13 K, above 390 the superconducting critical temperature of the system (0.4 K). The changes in 391

394

  Fermi surface. The results of theoretical calculations permit to interpret these 395 findings. The calculations show that the glasses-like pockets involved in the CDW 396 transition exhibit La-Sb character and that the transition corresponds to a small 397 structural distortion affecting all the atoms in the unit cell. We also propose that 398 the CDW transition appearing at 13 K could trigger a Mott transition at lower 399 temperatures due to the bandwidth reduction, as in other systems, a scenario 400 supported by the French Agence Nationale de la Recherche (ANR) 407 contracts ref. NT-09-618999. MAG and AM thank Ministerio de Ciencia e 408 Innovación (project PID2020-117024GB-C43) and Comunidad de Madrid (project 409 S2108-NMT4321) for financial support. EGM thanks Ministerio de Ciencia e 410 Innovación (project PCI2022-132998) and the "María de Maeztu" Programme for 411 Units of Excellence in R&D (CEX2018-000805-M). We also thank all 412 CASSIOPEE staff from synchrotron SOLEIL for support during ARPES beam 413 times, D. Malterre, Vincent Jacques, David le Bolloc'h, H. Suderow and P.C.
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and theoretical band structure of an atomic distortion affecting the whole unit cell 292 (h).

294

Considering that this supercell describes the electronic structure at 200 K 295 (high-temperature phase), we focus on describing the low-temperature phase.

296

The experimental results show a clear folding of the glass-like features, 297 corresponding to one-third of the  ̅ -Y ̅ distance, i.e. 3b' in real space or 298 equivalently 3 times along the a+b direction. This information is hard to obtain 299 straightforwardly from DFT. As DFT calculations are static simulations, 300 temperature-dependent changes are difficult to simulate [START_REF] Trabada | DFT molecular 556 dynamics and free energy analysis of a charge density wave surface system[END_REF]. Therefore, in order 301 to calculate the low-temperature crystal structure, we have forced different 302 structural modifications in the pristine supercell. The displacements correspond 303 to the experimental q vector of the CDW. This procedure induces a CDW in the 304 system corresponding to the experimental q vector. We have analyzed several 305 structural modifications with a 3b' periodicity. In particular, we have introduced