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Extended DataFig.1|Additional structural characterization of SrTa,S;.
aElectrondiffraction pattern fromthe in-plane structure. Red points mark
peak positions of the strongreflections obtained by least-squaresfittingtoa
2D Gaussian profile. b Line-cut of the in-plane diffraction patternalong the
(100) direction (dashed blue linein a). c Line-cut of the in-plane diffraction
patternalongthe (010) direction (dashed greenlineina). Note the line-cut
ofthe dashedredlineinaisshownin Extended DataFig.2b.d In-house and

synchrotron PXRD patternsindexed by the average model structure for T=300K
and100 K.eZoom-in of the region around the (400) and (050) reflections which
aresplit, indicative of in-plane strain. The pattern shift between 300 Kand100 K
is consistent with thermal contraction of the unit cell. fSchematic of the in-plane
strainimposed on the H-TaS, layer as determined from synchrotron PXRD. The
modulation gisshowninmagenta.
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Extended DataFig.2|Characterization of one-dimensional modulation.
aReal-space TEMimage of the H-TaS, layer where the periodic modulation can
beseen.bLine-cutofelectron diffraction patternalong the (110)g, direction
inreciprocal space (see dashed red line in Extended Data Fig. 1a) exhibiting
incommensuration of q with the atomiclattice. cElectrondiffraction pattern
from the cross-section of SrTa,S;shows the absence of +q satellites peaks

around the (00n) reflections for odd n due to an extinction condition. Thisis
showning-vector units where real-space distances correspond tod = 21/|q|.

d Perspective view of seven-fold approximant structure for the modulated
structure. e SAXS experiments occasionally show weak g reflections oriented
along multiple directions likely due to the fusing of multiple crystallites (also
shownin g-vector units).
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Extended DataFig.3|Evidence oflock-in CDW. a Capacitively-detected
magnetic torque response C,(T) of SrTa,S;at fixed yyH=1Tintherange 200K <
T<375K, measured on cooling (blue) and warming (red). b Temperature
dependence of derivative C,/0T measured on cooling and warming at various

fixed H.cSAXS patterns collected at fixed 7, cooling from 400 Kto 100 K.
d Contributions to the Fermiology of SrTa,Sswhich originate from the K/K’
bands of H-TaS, (see Extended Data Fig. 4). e Auto-correlation map of the
Fermiologyindshowingahotspot consistent withg.
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Extended DataFig.4|de Haas-van Alphen quantum oscillations. aTorque their effective masses. Curves are vertically offset for clarity. e FFT spectra
magnetization M,at 6=25.3° measured at various fixed Texhibits prominent of quantum oscillations in torque magnetometry measured at 7= 0.4 K
quantum oscillations and dashed black lines are polynomial background fits with field oriented at various fixed angles O relative to the c-axis (Fig. 2d).
(geometry shownininset). Curves are vertically offset for clarity. bRaw FFT Calculated Fermisurfaces of monolayer H-TaS, fwithout and g with spin-orbit
(blue) of background subtracted M, at T=0.4 Kand 6 =25.3°and theresultsof ~ coupling. The Brillouin zone is shown with the white line. Calculations were
band-passfiltering toisolate the F, frequency component (green). clsolated F, performed using a21x21x1Monkhorst-Pack grid sampling® witha320 eV

contributionto quantum oscillations at various fixed temperatures.d A(T) for energy cutoff for the plane wave expansion.
each frequency component with corresponding fits to equation (1) to extract
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Extended DataFig. 5| Temperature dependence of commensurability
oscillations and additional measurements. a Commensurability oscillations
arise from commensuration between the cyclotron diameter 2r.and the 1D
modulation wavelength A.In the semiclassical limit, thermal broadening of the
cyclotronradius 6r.beyond A suppresses the oscillations. b In the semiclassical
regime with Aiw, < E; (left), thermal broadening of the Fermi-Dirac (FD)
distribution (right) leads to finite 6r.. Near the quantum limit Aw, ~ E; (middle),

however, thermal broadening of the FD distribution must become comparable
to hw_ for 6r.tobecome non-zero.cA(T) at u,H*=9.1T (red points) withaleast-
squares fits for various fixed T, to aform containing both Lifshitz-Kosevich and
Dingle factors (equation (5)). A(T) isextracted by subtracting amonotonic
background from MR, (Fig. 3a). d MR (H) and e MR, (H) at various Tmeasured
forthesamebulk crystal with two different contact configurations (see inset).
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Extended DataFig. 6 | Superconducting transitionin transportand tunnel
diode measurements. aIntralayer resistivities measured parallel and
perpendicular to  normalized to their valuesat T=4K, p,"°™(T) and p,"™(T),
respectively. (inset) Both quantities reach zeroat T= 2.3 K, inagreement with
other measures of the intralayer coherence temperature. b Intralayer V-/
characteristics (1] q) measured at various fixed T. The critical current density
Japisextracted by extrapolation from the high/linear regimetozero V.c V-J

characteristics frombintherangel.7 K< 7<2.5Kplotted onalog-log scale to
extract the BKT transition temperature. d Schematic two-stage heterodyne
circuit used to extract LC coil resonant frequency. 7-dependent output
frequency from heterodyne circuit f,(7) of the TDO circuit with eanempty
coil fSrTa,S;sample mounted within the coil with c-axis parallel to coil axis n,
and g SrTa,S;sample mounted with ab-plane parallel to n.
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Extended DataFig.7 | Phase-shifted superconducting order andinterlayer
coupling.aWe considerinterlayer coupling between superconducting layers
hosting 1D modulated A(k - r). We allow for arelative phase shift kof A(k - r)
betweenthelayers.bNormalized interlayer coupling Casafunction of |4,/4,]
and k. The magenta line traces where C = 0.
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Extended DataFig. 8 | Measuringin-plane field dependence of interlayer
critical current. a (top) Opticalimage of sample Awithits modulation g shown
inorange (bottom) SAXS pattern used to determine the orientation of q.

b (top) Opticalimage of sample Bwith q orientation showninorange. (bottom)
Corresponding SAXS pattern used to determine the orientation of q. cImage
of two-axis rotator setup. Samples A and B are mounted on a piezorotator,
which provides g rotation. This piezo sits onalarger cradle which allows for 6
rotation. Two Hall sensors are used to determine the 6-¢ orientation. d Close-up

opticalimages of the (left) Hall sensors, (middle) sample A, and (right) sample B.
Theangle offset between the sample q’s and Hall sensor was used to determine
@relativeto H,,.e Foragiven ¢, we performed a 8 scan while measuring p.at
fixed Hto align Hto the ab-plane. fRepresentative interlayer V-/ characteristics
(sampleA) atu,H,, =6 Tand T=0.3 K for various fixed ¢. g Polar plot of interlayer
critical current density /. for sample B versus in-plane magnetic field
orientation H,,(¢) exhibiting prominent two-fold anisotropy.
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Extended Data Table 1| Average model structure for SrTa,S;
in atomic coordinates

Space group No. 14, P1121/a (c-axis unique)
a=1317A b=1647A c=24.81A y=120°

Atom X y z Atom X y z
Sr 0 3/5 0.5835  Sr 1/4 2/5 0.5835
Sr 12 4/5 0.5835  Sr 1/4 4/5 0.4165
Sr 1/2 3/5 0.4165  Sr 3/4 0 0.4165
Ta 0 0 1/4 Ta 1/4 1/5 1/4
Ta 0 1/5 1/4 Ta 1/4 2/5 1/4
Ta 0 2/5 1/4 Ta 1/4 3/5 1/4
Ta 0 3/5 1/4 Ta 1/4 1/5 12
Ta 0 4/5 1/4 Ta 3/4 2/5 12
Ta 1/4 0 1/4 Ta 3/4 4/5 1/4
S 112 2/15 0.3128 S 13 2/15 0.3128
S 7/15 2/15 0.3128 S 5/6 2/15 0.3128
S 112 13 0.3128 S 13 13 0.3128
S 7112 13 0.3128 S 5/6 13 0.3128
S 112 8/15 0.3128 S 13 8/15 0.3128
S 712 8/15 0.3128 S 5/6 8/15 0.3128
S 112 1115 0.3128 S 13 1115 0.3128
S 7112 1115 0.3128 S 5/6 1115 0.3128
S 112 14/15  0.3128 S 13 14/15  0.3128
S 7112 14/15  0.3128 S 5/6 14/15  0.3128
S 1/4 3/5 0.59189 S 1/4 0.46945 0.46932
S 0.08681 3/5 046932 S 0.41319 0.73055 0.46932
S 1/4 0.06945 0.46932 S 041319 0.33055 0.46932
S 0.08681 1/5 0.46932 S 1/4 1/5 0.59189
S 12 1 0.5536 S 0 0 0.4464

All constituent atoms occupy the Wyckoff position 4e with site symmetry 1.



Extended Data Table 2 | Band parameters from quantum
oscillations

F(T) A (A?) ke (A1) m* (mo)
Fi 4.4 4.2 x10* 0.012 0.15
F2 16.4 1.6 X103 0.023 0.21
F3 34.9 3.3x10% 0.032 0.22
Fa 51.7 4.9x10° 0.039 0.30
Fs 76.0 7.3x10% 0.048 0.42
Fe 112.0 1.1 X102 0.059 0.55
Fr 170.0 1.6 X 102 0.071 0.63
Fs 195.7 1.9 X 102 0.078 0.61
Fo 257.3 2.5 X 102 0.089 0.92
F1o 335.9 3.2x 10?2 0.101 1.02

Oscillation frequencies F, Fermi surface cross-section A, Fermi wavevector k, and effective
mass m+* from dHvA measurements. Note k; is obtained by assuming circular Fermi surfaces.





