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Ultrathin 2H-NbSe2 exhibits a unique interplay of an enhanced charge density wave (CDW) and
Ising-type superconductivity, making it a promising candidate for quantum tuning studies. Hydro-
static pressure, applied via diamond anvil cells (DACs) is widely employed to explore the physical
properties of materials. However, high-pressure measurements have never been performed on NbSe2
thin films due to the technical challenges associated with transport measurements in DACs. Here,
we introduce a technique combining pre-patterned electrodes and a dry-transfer process to enable
precise electrical transport measurements on two-dimensional (2D) materials under pressure. Using
this approach, we measured resistance, magnetoresistance, and Hall effect in NbSe2 thin films under
high pressure. The CDW transition temperature (TCDW ) is enhanced compared to the bulk NbSe2,
verifying the ultrathin nature of the samples. Despite the enhanced TCDW in thin films, the CDW
order vanishes near ∼ 5 GPa, similar as the bulk NbSe2. In addition, two superconducting regions
are observed in thin film NbSe2 under pressure, with the optimal superconducting transition tem-
perature (Tc) achieved near ∼ 5 GPa, significantly lower than the pressure required in bulk samples.
The CDW ending at the maximum Tc suggests that the superconducting order in ultrathin NbSe2
competes with CDW order. Our work establishes a novel method for electrical transport measure-
ments in nanometer-thin films under pressure and reports the first high-pressure data on thin-film
NbSe2, shedding new insights on the interplay of competing orders in 2D quantum materials.
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I. INTRODUCTION8

The groundbreaking work of Geim and Novoselov in9

isolating monolayer graphene through mechanical exfo-10

liation in 2004 [1] marked the beginning of a transfor-11

mative era in the exploration of two-dimensional (2D)12

materials. Reducing materials from bulk to thin films or13

monolayers has unveiled a range of novel properties, such14

as zero bandgap [2] and high mobility [3] in graphene, the15

highly tunable superconductivity in 2D systems [4–9] ,16

and the discovery of 2D Ising superconductivity in mono-17

layers of NbSe2 [10] and MoS2 [9]. Other notable findings18

include layer-dependent magnetism in 2D magnetic ma-19

terials [11] and the topological quantum spin Hall effect20

in monolayers [12].21

Among 2D materials, the transition metal dichalco-22

genide (TMD) family offers a wealth of intriguing proper-23

ties. The 2H-NbSe2 system is particularly notable for its24

rich physics [13–18], including an incommensurate charge25

density wave (CDW) transition at TCDW = 33.5 K [19]26

and superconducting transition at Tc = 7.2 K [20]. In27

bulk NbSe2, Tc exhibits a dome-like dependence on pres-28

sure, peaking before gradually decreasing [21]. The re-29

duction of NbSe2 to few layers further modifies its prop-30

erties: Notably, the Ising type superconductivity is ob-31

served in the few-layer sample; Tc decreases while TCDW32

increases, reaching 3.1 K and 145 K, respectively, in the33

monolayer [22].34

Pressure, as a ’pure’ tuning parameter, introduces no35

chemical impurities, making it a powerful tool for mod-36

ulating material properties in combination with dimen-37

sional control to uncover new physical phenomena. Di-38

amond anvil cells (DACs) are a standard device for ap-39

plying high pressure. In 1981, Mao et al. developed40

a method for electrical transport measurements under41

pressure using the conventional four-lead technique [23],42

which was restricted to bulk or powdered samples. Sub-43

sequent advancements integrated conductive electrodes44

with diamond anvils [24–31], simplifying the manual45

bonding process and enabling thin-layer sample measure-46

ments. Electrodes are often fabricated by photolithog-47

raphy on diamond followed by Ti/Au vapor deposition48

[32–35], but this approach presents challenges, including49

achieving precise flatness on the diamond culet, align-50

ment issues during mask-based lithography, and the time-51

consuming nature of preparing new patterns for each ex-52

periment. To address these limitations, direct laser writ-53

ing (DLW) is proposed to fabricate electrode patterns54

without photolithography masks [36, 37]. While DLW55

simplifies some aspects, it does not entirely resolve the56

challenges, highlighting the need for a more efficient and57

practical method for electrical transport measurements58

in thin-film samples under pressure.59

Despite extensive studies of bulk and ambient thin-60

layer NbSe2, the behavior of thin-layer NbSe2 under pres-61

sure remains unexplored. In this work, we introduce62

a novel method for electrical transport measurements63

in thin films under pressure. Pre-patterned electrodes64

are transferred onto thin flakes using a polyvinyl alco-65

hol (PVA) film, and the entire assembly is subsequently66

transferred onto a diamond anvil for measurements. Sys-67

tematic studies of thin-film NbSe2 under pressure re-68
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vealed intriguing differences in how superconductivity69

and CDW phases respond to pressure. Our data show70

that in thin film NbSe2, the CDW order vanishes near ∼71

5 GPa, similar as in bulk NbSe2, however, the optimal Tc72

is obtained at a pressure which is much lower than the73

pressure needed in bulk samples. Two superconducting74

regions are observed in thin film NbSe2, and the pressure75

at which Tc is a maximum coincident with the pressure76

where CDW order collapses.77

II. EXPERIMENTAL DETAILS78

We have developed a high efficiency strategy for per-79

forming electrical transport measurements on 2D thin-80

film materials under pressure. Techniques such as laser81

writing [36] or photolithography [32] can introduce un-82

wanted stress, defects, or micro-cracks into the diamond,83

potentially compromising its mechanical strength and in-84

creasing the likelihood of failure under the extreme pres-85

sures used in DACs. In our method we transfer pre-86

patterned gold electrodes onto thin film samples using87

polyvinyl alcohol (PVA) films to create reliable electrical88

contact [38, 39], the entire assembly is then transferred89

onto the diamond culet inside the DAC using a flexible90

transfer technique. This approach avoids stress on the91

diamond and simplifies the process, maintaining the in-92

tegrity of the sample-electrode interface.93

Figure 1 illustrates the steps. (a) Fabrication of Au94

Electrodes: The Au electrode patterns are fabricated on95

Si/SiO2 substrate using ultraviolet lithography and metal96

thermal evaporation technology. To protect the gold elec-97

trodes, a polyvinyl alcohol (PVA) layer is applied as a98

protective coating. (b) Fabrication of NbSe2 Thin Flakes:99

Thin flakes of NbSe2 are exfoliated from the bulk single100

crystal using scotch tape. The surface of the Si/SiO2 sub-101

strate is cleaned using a plasma before processing it onto102

the NbSe2 flakes. (c) Attachment of NbSe2 Thin Flakes103

to Au Electrodes: A strip of Au/PVA is affixed to a poly-104

dimethylsiloxane (PDMS) layer mounted on a glass slide.105

The Au/PVA strip is aligned with a NbSe2 thin flake us-106

ing a sample transfer stage under a microscope and then107

baked. (d) Transfer of the Sample and Au Electrodes108

to the Diamond Culet: Using a transfer platform under109

a microscope, the NbSe2/Au/PVA/PDMS assembly on110

the glass slide is positioned precisely at the center of the111

diamond culet and tightly fitted. Then the top PDMS is112

detached and the PVA is washed away. (e) Gasket Prepa-113

ration: To insulate electrodes from the metallic gasket, a114

mixture of cubic boron nitride (BN) and epoxy was com-115

pressed into the indentation area of a BeCu gasket. The116

exposed parts on the underside of the gasket are coated117

with Stycast 2850FT BK. (f) Encapsulation: After care-118

fully assembling the components, the diamond anvil cell119

is sealed to encapsulate the sample and electrodes.120

NbSe2 used in this work is commercially sourced from121

Hefei-Kejing and HQ. The structural and compositional122

properties of the bulk crystals were characterized prior to123

exfoliation. Single-crystal X-ray diffraction (XRD) mea-124

surement was performed at 296 K on a Bruker D8 VEN-125

TURE diffractometer equipped with Ag Kα radiation (λ126

= 0.56086 Å). Absorption corrections were applied using127

the multi-scan method with SADABS [40, 41]. The crys-128

tal structure was solved by the intrinsic phasing method129

with SHELXT [42] and refined against F2 by full-matrix130

least-squares fitting with SHELXL [43], as implemented131

in the APEX4 software package (Bruker AXS). Scan-132

ning electron microscopy (SEM) and energy-dispersive133

X-ray spectroscopy (EDS) analyses were performed us-134

ing a JSM-7900F thermal field emission SEM, which of-135

fers an ultra-high resolution of up to 0.6 nm at 15 kV. For136

ambient-pressure samples, the layer number of the flakes137

was determined using atomic force microscopy (AFM).138

For samples in the DAC, the thickness was estimated139

from calibrated optical contrast and cross-checked with140

the thickness dependence of Tc and TCDW . A diamond141

anvil cell (DAC) made of CuBe alloy, with a diamond142

anvil culet of 500 µm, was employed to apply pressure to143

NbSe2 thin films. Simultaneous measurements of resis-144

tance and Hall resistance were performed using the van145

der Pauw method [44]. Electrical transport data was col-146

lected using a Quantum Design Physical Property Mea-147

surement System (PPMS). Silicone oil was used as the148

pressure transmission medium to ensure hydrostatic con-149

ditions. Pressure calibration was carried out using Ruby150

fluorescence shift measurements at room temperature.151

III. RESULTS AND DISCUSSION152

To guide the reader through our results, we briefly153

summarize the content of each figure here. Figure 2154

presents the structural and compositional characteriza-155

tion of the bulk NbSe2 crystal. Figure 3 shows the evolu-156

tion of superconductivity in the thin film under pressure.157

Figure 4 and 5 report the magnetoresistance and Hall158

effect measurements on thin film, respectively. Figure159

6 summarizes the temperature–pressure phase diagram.160

Figure 7 illustrates how RRR influences electrical trans-161

port properties.162

We begin by discussing the structural and composi-163

tional analysis of the bulk NbSe2 crystals. Figure 2(a)164

displays an optical image of the crystal, revealing a165

shiny, layered morphology characteristic of high-quality166

single crystals. At ambient pressure, we performed x-167

ray diffraction measurements on a single-crystal sample168

of bulk NbSe2. The refinement confirms that the crys-169

tal adopts the hexagonal space group P63/mmc, with170

lattice parameters a = 3.446 (2) Å, c = 12.535 (9) Å.171

The crystal structure was visualized using the VESTA172

[45], as shown in Fig. 2(b). Figure 2(c) compares173

the observed and calculated diffraction intensities, show-174

ing excellent agreement and validating the structural175

model. Figure 2(d) presents the processed diffraction176

spots in the (hk0) plane of reciprocal space, confirming177

the high crystallinity and well-defined orientation of the178
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FIG. 1. Implementation of 2D thin flake sample inside a DAC. (a) Fabrication of Au electrodes. (b) Fabrication of NbSe2 thin
flakes. (c) Attachment of thin flake sample to Au electrodes. (d) Transfer of the sample and Au electrodes to the diamond
culet. (e) Gasket preparation. (f) Encapsulation.
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FIG. 2. (a) Optical image of NbSe2 single crystal. (b) Crystal structure of NbSe2 determined by single crystal refinement; the
picture is drawn by VESTA software. (c) Comparison between observed and calculated XRD intensities, confirming structural
refinement quality. (d) Diffraction pattern in the (hk0) plane of reciprocal space. (e) SEM image and EDS elemental maps.

sample. To further assess the sample quality, scanning179

electron microscopy (SEM) and energy-dispersive X-ray180

spectroscopy (EDS) were performed, as shown in Fig.181

2(e). The SEM image reveals atomically flat surfaces182

with a clear layered structure, while the EDS elemental183

maps confirm a uniform spatial distribution of Nb and184

Se without detectable impurities. These results demon-185

strate that the NbSe2 crystals used in this study exhibit186

excellent structural integrity and compositional homo-187

geneity.188

Figure 3(a) presents the temperature T dependent re-189

sistance R curves of device S1 under various pressures,190

P = 1.4, 2.0, 2.7, 4.0, 5.0, 6.1, 7.6, 9.4, 10.9, 12.2, 13.8,191

15.8, 17.5, 19.3, 22.6 and 25.5 GPa. The superconduct-192

ing transition temperature Tc is determined by the in-193

tersection of the two straight lines, as shown in Fig.194

3(b). The superconductivity in NbSe2 thin film persists195

across the entire pressure range investigated. The resis-196

tance curves remain smooth at all pressures, with zero197

resistance observed after the superconducting transition.198

This indicates perfect ohmic contact between the sample199

and electrodes, which is stable up to the highest pressure200

of 25.5 GPa. The sudden drop in resistance is also sen-201

sitive to the applied magnetic field, with Tc decreasing202
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FIG. 3. (a) Temperature (T ) dependence of resistance (R) at
different pressures, P = 1.4, 2.0, 2.7, 4.0, 5.0, 6.1, 7.6, 9.4,
10.9, 12.2, 13.8, 15.8, 17.5, 19.3, 22.6 and 25.5 GPa. (b) The
enlarged superconducting transitions. (c) The temperature
dependence of the upper critical field Hc2 at different pres-
sures. (d) RRR vs P .

as the magnetic field increases. This confirms that the203

observed transitions are superconducting in nature and204

not due to electrode failure at low temperatures, further205

validating the quality of our electrodes. A second in-206

dependent device (S2), measured up to 4 GPa, shows207

similar behavior and a consistent Tc(P) evolution (Fig.208

A1), confirming the reproducibility of our results. Figure209

3(c) depicts the temperature dependence of upper criti-210

cal field Hc2 under different pressures. The data reveal211

an approximately linear relationship betweenHc2 and Tc.212

The temperature-pressure T - P phase diagram of NbSe2213

thin film is summarized in Fig. 6(b).214

The superconducting phase displays two regions, which215

is not found in bulk NbSe2 under pressure [Fig. 6(b)]. Tc216

first increases with pressure, reaching a maximum value217

at P ∼ 5 GPa and then decreases with further increasing218

pressure. At P ∼ 19.3 GPa, Tc reaches a dip before219

increasing slightly. Superconductivity persists up to the220

highest pressure of 25.5 GPa explored in this study. The221

optimal Tc of ∼ 7.4 K is achieved at ∼ 5 GPa in the222

thin film sample, contrasting with bulk NbSe2, where the223

optimal Tc occurs at much higher pressures, ∼ 10 GPa in224

Ref. [21] and ∼ 17.8 GPa in Ref. [46], respectively. The225

residual resistivity ratio RRR( ≡ R(300 K)/R(10 K))226

decreases with increasing pressure [Fig. 3(d)], implying227

a pressure enhanced disorder in NbSe2 samples.228

Figure 4(a) shows the H dependence of in-plane mag-229

netoresistance MR with magnetic field along the c axis for230

7.5, 10, 20, 30, 40 and 50 K at 1.4 GPa. At a fixed pres-231

sure, decreasing temperature reveals an MR upturn that232

gradually diminishes with increasing pressure, as shown233

in Fig. 4(b). The upturn in MR signals the appearance234
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FIG. 4. (a) The H dependence of the magnetoresistance MR
=[R(9 T) - R(0 T)]/R(0 T) × 100 % at 1.4 GPa. (b) The
temperature dependence of the MR at different pressures P
= 1.4, 2.0, 2.7, 4.0, 5.0, 6.1, 7.6, 9.4, 10.9, 12.2, 13.8, 15.8,
17.5, 19.3, 22.6 and 25.5 GPa. (c) MR vs P at T = 10 K. (d)
MR vs RRR at T = 10 K.

of charge density wave (CDW) order [46]. Figure 4(c)235

shows MR at T = 10 K, which decreases fast with pres-236

sure increasing and flattens above 5 GPa, which implies237

that CDW vanishes. This result is consistent with bulk238

NbSe2, where CDW-induced features also vanish near ∼239

5 GPa [47]. Figure 4(d) illustrates MR as a function of240

the residual resistivity ratio RRR. A distinct kink around241

RRR = 10, corresponding to the RRR at P = 5 GPa242

[Fig. 3(d)], at which the CDW vanishes. This highlights243

a close relationship between MR, CDW and RRR.244

The temperature T dependence of the Hall coefficient245

RH at various pressures is shown in Fig. 5. At lower pres-246

sure, RH slightly increases with decreasing temperature247

and then shows a fast drop, signaling the onset of CDW248

order [48, 49]. As pressure increases, the hump (TCDW )249

shifts to lower temperatures, and disappears near ∼ 5250

GPa [Fig. 5(a)], consistent with the suppression of CDW251

order observed in bulk NbSe2 [47]. Notably, as pressure252

exceeds ∼20 GPa, RH shows a noticeable deviation from253

its behavior at lower pressures, including a clear sign re-254

versal. This observation suggests a fundamentally differ-255

ent superconducting state in the high-pressure regime,256

likely associated with a reconstructed Fermi surface or257

a change in the dominant carrier type. Nevertheless,258

we cannot exclude other possible contributions, such as259

multiband transport, shifting carrier mobilities or chang-260

ing scattering mechanisms.261

Figure 6(a) shows the pressure dependence of TCDW .262

For both bulk (from literature) and thin film samples263

(from this work), TCDW is rapidly suppressed with in-264

creasing pressure, vanishing near ∼ 5 GPa. We further265
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compare the thickness dependence of TCDW using two266

thin-film samples, S0 and S1. Sample S0 was measured267

at ambient condition, while S1 was tested under pressure.268

TCDW is 59.4 K for sample S0 (15 nm thick) at ambient269

pressure. While the exact thickness of S1 in the dia-270

mond anvil cell (DAC) cannot be directly measured, its271

color suggests that it is thicker than S0. The results in-272

dicate TCDW (S0) > TCDW (S1) > TCDW (bulk), consis-273

tent with previous reports that TCDW increases as NbSe2274

thickness decreases [22]. Extrapolating thin film sample275

S1 data to ambient pressure, the estimated T extra
c = 6.8276

K and the T extra
CDW = 53 K, suggests that S1 consists of277

approximately 30 layers [22]. Given a monolayer thick-278

ness of 0.6 - 0.63 nm[50, 51], this estimate yields a total279

thickness of 18 - 19 nm, confirming that S1 is thicker280

than S0.281

Figure 6(b) shows Tc vs P . For the thin film sample S1,282

Tc increases with pressure, reaching a maximum, then de-283

creases, showing a dip near 19.3 GPa and enters a second284

superconducting region as supported by the Hall coeffi-285

cient data. In particular, the optimal Tc for thin film is286

achieved at ∼ 5 GPa, which is much lower than the pres-287

sure required for bulk NbSe2, where optimal Tc occurs at288

higher pressures. This indicates that the superconductiv-289

ity in thin films is more sensitive to pressure modulation.290

Moreover, the faster decrease of Tc above 5 GPa com-291

pared to bulk NbSe2 further highlights the susceptibility292

of 2D superconductivity to pressure tuning, likely driven293

by enhanced quantum phase fluctuations and interfacial294

strain effects.295

Notably, in NbSe2 thin film the optimal Tc coincides296

with the pressure at which the CDW order vanishes. Sim-297

ilar behavior has been observed in other systems, such298

as kagome metal CsV3Sb5 [53], the layered transition-299
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metal dichalcogenides (TMDCs) 2H-TaS2 [54] and o-300

TaS3 [55], the CaBe2Ge2-type structure LaPt2Si2 [56]301

and BaPt2As2 [57] , the LaTSb2 (T = Ag, Au, Cu)302

family LaAuSb2 [58]. It can be understood in terms of303

the interplay between the CDW order and SC. In gen-304

eral, there are two possible interplay between charge or-305

der and superconductivity: (1) the two orders compete,306

with the suppression of CDW enhancing superconduc-307

tivity. (2) Pressure-induced suppression of CDW order308

may be associated with a hidden quantum critical point309

within the dome shaped superconductivity phase, result-310

ing in an optimal Tc at the pressure where the CDW311

vanishes [59]. Although transport measurements alone312

cannot unambiguously distinguish whether phase compe-313

tition or quantum criticality is the primary driving force,314

our observations provide key insights into both scenarios.315

On the one hand, the normal-state resistance, fitted by316

R(T ) = R0 + AT 2 + BT 5, shows a predominantly T 2
317

Fermi-liquid-like behavior (Fig. A2), and the coefficient318

A decreases smoothly with pressure without exhibiting319

a pronounced divergence near 5 GPa (Fig. A3). This320

lack of clear non-Fermi-liquid behavior, together with321

the asymmetric shape of the Tc dome, is consistent with322
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a phase-competition framework [59, 60]. On the other323

hand, the maximum of Tc near the vanishing of CDW324

order is also a hallmark of quantum criticality, where325

critical fluctuations may cooperate with or even drive the326

superconducting enhancement. Future spectroscopic or327

scaling studies will be necessary to further elucidate the328

exact roles of these two intertwined mechanisms. The co-329

incidence of the optimal Tc with the suppression of CDW330

order observed in our work possibly suggests the compe-331

tition scenario in ultrathin NbSe2.332

The observed behavior in thin film NbSe2 contrasts333

with bulk NbSe2, where optimal Tc appears at pres-334

sures significantly higher than the pressure at which the335

CDW order vanishes and inconsistent results have been336

reported [16, 46, 47, 61]. The discrepancy is possibly337

due to the inhomogeneities in bulk samples and pressure338

which obscure any intrinsic correlation between SC and339

CDW. In this work, we applied pressure to exfoliated340

ultrathin NbSe2 samples using a pre-patterned method.341

The samples were reduced to thin layers, ensuring uni-342

form thickness and a small measurement area. This con-343

figuration allows the samples to experience more uniform344

pressure compared to bulk samples. Therefore, our ultra-345

thin samples offer a clearer and more reliable platform to346

study two-dimensional SC and CDW than bulk measure-347

ments. The data are consistent with a scenario involving348

phase competition.349

Next, we examine the influence of RRR on the elec-350

trical transport properties below the TCDW from two351

manufacturers. Samples with varying RRR values were352

tested. Figure 7 (a) shows the resistance-temperature (R-353

T ) curves for samples with RRR = 16, 25, 40 and 50. No354

CDW transition is observed for sample with RRR = 16.355

However, for RRR values of 25 and above, a hump near356

33 K becomes increasingly pronounced, consistent with357

previous report that CDW anomalies are observed when358

RRR exceeds 30 [62]. Figure 7(b) displays the tempera-359

ture dependence of RH for samples with different RRR360

values. Above ∼ 30 K, RH exhibits weak temperature de-361

pendence, but below this threshold, RH decreases rapidly362

due to CDW formation. The rate of decrease accelerates363

with higher RRR, and RH changes sign from positive to364

negative near 25 K. The sign change is related to the365

presence of CDW, which increases with increasing RRR,366

consistent with our result of pressure tuning. This be-367

havior further underscores the interplay between CDW,368

RRR, and RH .369

IV. CONCLUSIONS370

In summary, we have developed an efficient and cost-371

effective method for conducting electrical transport mea-372

surements on two-dimensional (2D) thin films under high373

pressure. The stability and quality of the pre-patterned374

electrodes were confirmed up to the highest pressure in-375

vestigated (25.5 GPa). Our work represents the first376

high-pressure transport study of thin-film NbSe2, ex-377

tending beyond previous efforts that have focused solely378

on the bulk material. Notably, our results in thin-film379

samples reveal distinct responses of charge density wave380

(CDW) and superconducting (SC) orders to pressure381

compared to bulk NbSe2. The CDW order is completely382

suppressed at pressures comparable to bulk NbSe2. How-383

ever, SC order in thin films reaches its optimal transition384

temperature Tc at significantly lower pressures and ex-385

hibits a reduced Tc value compared to the bulk material.386

Furthermore, our measurements uncover the existence of387

two distinct superconducting regions in thin film NbSe2,388

a feature that has not been observed in bulk material.389

These findings provide new insights into the interplay390

between competing quantum orders in low-dimensional391

systems.392

Appendix A: Reproducibility of Superconductivity393

under High Pressure394

To confirm the reproducibility of the high-pressure395

superconducting phase diagram observed in device S1,396

high-pressure electrical transport measurements were in-397

dependently conducted on a second thin film NbSe2 de-398

vice (S2). As shown in Figure A1(a) and A1(b), device399

S2 exhibits sharp superconducting transitions under hy-400

drostatic pressure up to 4.1 GPa. Figure A1(c) compares401

the pressure dependence of Tc for both S1 and S2 devices402

over the overlapping pressure range (0-4 GPa); the super-403

conducting transition temperature evolves with pressure404

similarly. These results provide additional evidence for405

the reproducibility and reliability of the main pressure-406

dependent transport behavior observed in S1.407
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Appendix B: Normal-State Resistance Fitting and408

Analysis409

Previous studies have shown that quantum critical be-410

havior can be accompanied by non-Fermi-liquid (NFL)411

transport [59, 60]. To examine this possibility, we fit-412

ted the normal-state resistance in the range of approxi-413

mately 10-50 K using R(T ) = R0 + AT 2 + BT 5, where414

R0, A, and B represent the residual resistance and the415

electron-electron and electron-phonon scattering contri-416

butions, respectively. As shown in Fig. A2(a, b), R(T )417

- R0 - BT 5 exhibits an approximately linear dependence418

on T 2 over the investigated pressure range, indicating419

predominantly Fermi-liquid-like transport. Moreover, as420

shown in Fig. A3, A decreases overall with pressure and421

shows no pronounced enhancement near 5 GPa, while R0422

evolves smoothly. Therefore, our normal-state transport423

data show no clear evidence for a critical enhancement424

associated with quantum-critical fluctuations; the inter-425
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FIG. A3. Pressure dependence of the fitting parameters R0

and A.

play between SC and CDWmay favor phase competition.426
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