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Achieving electrostatic control of quantum phases is at the frontier of condensed
matter research. Recent investigations have revealed superconductivity tunable by

electrostatic doping in twisted graphene heterostructures and in two-dimensional
semimetals such as WTe, (refs. ). Some of these systems have a polar crystal
structure that gives rise to ferroelectricity, in which the interlayer polarization
exhibits bistability driven by external electric fields®®. Here we show that bilayer
T,-MoTe, simultaneously exhibits ferroelectric switching and superconductivity.
Notably, afield-driven, first-order superconductor-to-normal transition is observed
atits ferroelectric transition. Bilayer T;-MoTe, also has amaximuminiits
superconducting transition temperature (7.) as a function of carrier density and
temperature, allowing independent control of the superconducting stateas a
function of both doping and polarization. We find that the maximum 7_is
concomitant with compensated electron and hole carrier densities and vanishes
when one of the Fermi pockets disappears with doping. We argue that this unusual
polarization-sensitive two-dimensional superconductor is driven by an interband
pairing interaction associated with nearly nested electron and hole Fermi pockets.

Ferroelectricity hasbeenrecently foundinanumber of two-dimensional
(2D) van der Waals layered heterostructures that break inversion sym-
metry either intrinsically” or through heterostructure engineering®.
In contrast to traditional ferroelectricity that arises due to long-range
Coulomb interactions in compounds such as BaTiO; (ref. %), this phe-
nomenon is thought to emerge because of the interplay between
interlayer sliding and the small dipole moments arising from broken
inversion symmetry. For instance, in bilayer hexagonal boron nitride
(hBN), out-of-planeelectric fields can cause interlayer sliding, changing
the stacking order from BA to AB and switching the polarization direc-
tion', The same principle has been extended to rhombohedral-stacked
bilayer transition metal dichalcogenides™"and orthorhombic-stacked
bilayer T,-WTe, (refs.”®), demonstrating a viable path to achieving fer-
roelectric behaviour in almost any non-centrosymmetric 2D hetero-
structure. Compared with thin film oxides (for example, BiFe0,)",
ferroelectric 2D heterostructures offer compelling advantages: tun-
able electronic behaviour via conventional electrostatic techniques,
modifications through strainand the ability to exploit ferroelectricity
to control other electronic states. Importantly, because 2D ferroelectric
structures are atomically thin, in-plane metallic states are compatible
with the out-of-plane polarization’. For example, several metallic transi-
tion metal dichalcogenides show 2D superconductivity at low tempera-
tures™ ¢, Ferroelectricity thus offers another tuning knob, in addition
to electrostatic doping, to control and assess 2D superconductivity.
Apossible candidateto achieve this goal is few-layer T,-MoTe, (hereafter

referred toas MoTe,), which has beenindependently shownto display
ferroelectricity and compensated superconductivity'®?.

In the bulk, MoTe, is a nearly compensated semimetal’®'’ with a
superconducting T, of 100 mK (refs. 2%, Density functional theory
(DFT) calculations suggest that monolayer'® and bilayer MoTe, (Fig. 1b)
retain this charge compensated behaviour, displaying nearly compen-
sated electron and hole pockets at the Fermi level with a small bilayer
splitting. The superconducting transition temperature unusually
increases with decreasing thickness, reaching a maximum of approxi-
mately 7 Kin the monolayer limit'. This behaviour is distinctly differ-
ent from other 2D superconductors, in which superconductivity is
dominated by a single carrier type, such as monolayer WTe, (refs. **)
or few-layer NbSe, (ref. 2). MoTe, also takes on a polar crystal struc-
ture, where net out-of-plane polarization arises between layersin the
few-layer limit. This polarization, along with its out-of-plane switching,
has been previously demonstrated via piezoresponse force micros-
copy measurements"”. The switching behaviour, similar to that seen
in WTe,, has been attributed to interlayer sliding®?*. Assuming this to
be the case, bilayer MoTe, is the thinnest possible material that still
hasthesliding degree of freedom present, and we use it as a platform
to study the interaction between the superconducting state and the
electric polarization.

For our experiments, we fabricate bilayer MoTe, samples with
dual top and bottom gate electrodes for which the voltages V;and V;
allow us to tune the carrier density, An = e,gn&,(Vi/d; + Vi/dp)/e, and
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Fig.1|Electronic properties of bilayer T-MoTe,. a, Dual-gated device
schematic. P denotes the direction of internal polarizationin the crystal.

b, DFT calculated electronicband structure for bilayer MoTe,, here £ - E;.
denotes therelative position of the energy (£) with respect to the Fermilevel
(Ep). ¢, Evolution of Hall resistance, R, with electrostatic doping. Anisin units

displacement field, D = €,z(V4/d7 — Vi/dy)/2, independently (Fig. 1a
and Supplementary Fig.2). Here, d; and d are the thickness of top and
bottom hBNs, eis the charge of an electron, g, is the vacuum permit-
tivity and €5y is the dielectric constant of hBN. Shown in Fig. 1c are
measurements of the Hall resistance at 250 mK for several different
carrier densities. The data at low An clearly show that the Hall effect
isnonlinear with field. Asweincrease An, we see the Hall signal evolve
from being nonlinear to linear, suggesting a single dominant carrier
at high An (afull discussion of the Hall effect in our device is provided
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Fig.2|Coupledferroelectricity and superconductivity inbilayer T,-MoTe,.
a, Butterflyloops with bistable normaland superconducting states, indicating
coupledferroelectricand superconducting states. Red and blue arrows denote
thedirection of the Dsweep. b, Reversible switching between superconducting
and normal statesatafixed charge carrier density asshownina.c, Temperature
evolution of the coupled ferroelectric and superconducting behaviour at

An=1.5x10"cm™ Adramaticincreasein T,is observed just before ferroelectric

o

-
D (Vnm™)

0

of10" cm™.d, Intrinsic (An = 0) non-saturating magnetoresistance (MR) in
bilayer MoTe,; asubquadratic magnetic-field (B) dependenceis fit to the data
(black). e, Superconducting transitionin bilayer MoTe, for An=0.f, Ferroelectric
switchinginbilayer MoTe, with an applied displacement field.

inthe Supplementary Information. We also see a non-saturating mag-
netoresistance at zero doping in our samples, also shown in Fig. 1d.
All of these features are hallmarks of compensated semimetals® 2,
These measurements are, therefore, broadly consistent with the
expected electronic structure of pristine material from DFT calcula-
tions. This agreement indicates that there is no large external doping
or degradation present in our bilayer samples.

Figure le shows the resistance of the undoped sample as afunction
of temperature. A clear superconducting transition is observed, with
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switching. The internal polarization of the crystal is marked with arrows on top.
d, Resistance difference between displacement field sweep directions shows
regions of ferroelectricity at 8 Kand its evolution withdoping.e, At1.5K,
highlighting the regions of superconductivity. The largest difference in
resistance occursat dopings with hysteretic superconductivity. The magenta
dashedlinerepresents the hysteretic regionin the normal state. The black
dashedlinerepresents the boundary of the field-driven superconductivity.
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Fig.3|Doping-dependent superconducting properties of bilayer T,-MoTe,.
a, Evolution ofasuperconducting dome with electrostatic doping and
temperature. b, Carrier concentration asafunction of An, as extracted by
fitting atwo-band model to the Hall resistance. ¢, Evolution of Hall resistance at
afixed doping, An=1.5x10" cm™, whilevarying D (inset). d, Extracted carrier

aT,of2.3K (ref."). To probe the presence of ferroelectricity, we sweep
D at afixed density in the normal state (4 K). We observe hysteretic
switching of the four-probe resistance, R,,, as shownin Fig. 1f. Although
such resistive switching has not previously been observed in MoTe,,
ithasbeen seen in multilayered WTe, (refs.”®). In analogy with WTe,, we
associate thisresistance bistability with aninterlayer sliding transition,
which flips the out-of-plane polarization®?,

Tostudy how the ferroelectricity interacts with 2D superconductiv-
ity atlow temperatures, we measure R, as afunction of displacement
field at 1.7 K, as shown in Fig. 2a. We clearly observe the presence of
bothsuperconductivity and hysteretic switching due to ferroelectric-
ity. Starting from D < -2V nm™ (blue curve, Fig. 2a), both the displace-
ment field and the sample polarization pointin the same direction.
On decreasing the magnitude of the displacement field and then
flipping its sign, superconductivity emerges gradually—resulting in
adrop of the sample resistance to zero. The sample remains super-
conducting until the displacement field switches the crystal’sinternal
polarization, at which point it transitions to the normal state. The
behaviour on the downward sweep of displacement field is similar,
with the hysteresis expected fromthe ferroelectricity. The asymmetry
of the superconducting butterfly loop with applied field has been
seen in other van der Waals ferroelectrics™'. Its origin is probably
extrinsic to the material itselfand is possibly related to substrate and
contact asymmetries.

The coexistence of ferroelectric switching and superconductivity
in a single material can be used to make a superconducting switch
driven by external electric field. We illustrate this in Fig. 2b, which
shows the resistance of the sample as a function of time as external
fields are applied to the sample. Starting from the normal (supercon-
ducting) state, anelectric field pulse of appropriate positive (negative)
sign can drive a transition to the superconducting (normal) phase.
Once the switching between states is established, the resistance of
the sample continues to stay in the new state indefinitely, asis seenin
thefigure.Suchafirst-order switch for superconductivity maylead to
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concentrations from the two-band model to Halldatain c. The red and blue
dashed lines denote sweeping of D fromright toleft and left toright,
respectively. Diamond and circle colours correspond to their respective Hall
responseas plottedinc.

low-temperature classical and quantum electronics applications, such
as low-power transistors and tunable qubits in the future.

Toexplorethe connection between ferroelectric switching and super-
conductivity more carefully, we perform displacement field sweeps at
different temperatures, the results of which are summarized in Fig. 2c
forthe two sweep directions. For the forward direction, as the displace-
mentfieldis lowered from a high absolute value to alow value, asuper-
conducting transition emerges at low temperatures. On continuing to
sweep the displacement field through zero, T, continues to increase
until the displacement field switches the polarization, at which point
superconductivity is lost. Inboth sweep directions, the maximum 7_is
therefore seenjust before aswitching event. This continuous tuning of
T.before switching shows that the mechanism for the superconduct-
ing state is intimately tied to the internal electric field of the sample.

The ferroelectric switching behaviour described above is density
dependent, asis the observed superconducting behaviour. Tounder-
stand the region of ferroelectricity in the carrier doping versus displace-
ment field phase diagram, we perform sweeps of the displacement field
similar to Fig. 2a at various doping levels, both in the superconduct-
ing state and in the normal state. Taking the difference in resistance
between the forwards and backwards sweep directionsidentifies when
hysteretic switching is observed in the samples. Shown in Fig. 2d are
the results of such measurements in the normal state (7=8K) and in
the superconducting state (7=1.5 K). Focusing on the normal state,
we observe that the hysteretic switching in our samples is limited to a
dopingrange of An=+2 x10® cmin our measurements. Such a switch-
ing behaviour is observed up to 60 K (Supplementary Information).
Whether the absence of ferroelectric switching at high doping is an
intrinsic effect or whether it is due to constraints of the gate voltages
we can achieve in our experiment is currently unclear.

The corresponding measurements in the superconducting state
clearly show therole of theinternal electric field in the observed super-
conducting behaviour. In general, we observe that an electric field can
driveasuperconducting transitionin the sample bothatlow and high
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Fig.4 |Fermisurface nesting and superconductivity in MoTe,. a, Fermi
surface with nesting vectors for monolayer MoTe,, k,, k,, g.and g, are
wavevectors. Colours of the Fermisurface correspond to orbital projections.
b, Lindhard susceptibility values, A .., for monolayer MoTe,. ¢, Linecut of A .,
frombalongthe g, directionwithg,=0.Peaks correspond to interband nesting
vectors forelectron-hole pockets on the Fermisurface.d, The DFT calculated
Fermisurface for bilayer MoTe, showing ahole pocket centred around I' with

doping (Fig. 2e, black dashed lines). We see that hysteretic supercon-
ductivity occursinthe parts of the phase diagram that are close to the
boundary at which field-driven superconductivity intersects with the
normal state ferroelectric behaviour. This phenomenology suggests
the simple hypothesis that it is the total internal electric field in the
sample that controls superconductivity: the sample polarization, when
flipped, can turn the superconducting phase on or off if sufficiently
close to the field-driven superconducting transition.

So far, we have discussed the displacement-field-dependent proper-
ties of the sample. Now, we turn to the carrier-density dependence of
superconductivity in the sample at zero displacement field. Shownin
Fig.3aisacolour plot of the temperature-dependent resistance of the
sample that shows the presence of amaximumin 7, of 2.5 K. By fitting
the Hall measurements in Fig. 1c with a two-band semiclassical model
(see the Supplementary Information for details), we extract the inde-
pendentelectron and hole carrier densities of the bilayer (Fig. 3b). This
plotshows that the maximum T_is closely correlated to the compensa-
tion point of the material, An = 0. To further confirm our Hall analysis
and the compensated behaviour, we measure the magnetoresistance
asafunctionof doping.Inagreement with the two-band model, we see
anon-saturating magnetoresistance for An =0 and for intermediate
values of An at which both electron and hole bands cross the Fermi
level (Supplementary Information). Upon doping with electrons, we
seeanoverallreductionin T_until An =2 x 10® cm~is reached, beyond
which superconductivity disappears completely (down to 250 mK).
This complete suppression of superconductivity occurs at the same
concentration at which the Hall effect becomes linear and the mag-
netoresistance saturates with increasing magnetic field. Therefore,
superconductivity disappears when the chemical potential is raised
above the hole pocket. Even though the same trend is seen upon dop-
ing with holes, we cannot suppress superconductivity completely as
we are limited inthe voltage we can safely apply to our gates. The main
finding that 7.is maximized near the compensation pointisreproduced
inmultiple devices (Extended DataFig.1), but the precise shape of the
T.versus doping curve shows device-to-device variations.

At zero displacement field, it is clear from the discussion above
that both hole and electron carriers are required to maximize

0 0.8 0 0.5 1.0
q, (va)

electron pockets along the'-X and I-Y directions. Orbital projections have
beendepictedin colourwith those of the hole pockets being p,and p,and that
oftheelectronpocketbeingd,._,:. €, Ay, values for bilayer MoTe,. Local
maximain A ,,, correspond to nesting vectors. q,, corresponds to the electron-
hole nesting vector.f, A, as afunction of doping. Colours correspond to
dopingalong the band structure as mentioned in the legend.

superconductivity. We can ask whether the same is true when hysteretic
superconducting switching is observed. To study this, we measure the
Hall effectin the region of ferroelectric hysteresisat An=1.5x10® cm™,
Shown in Fig. 3cis a subset of these data as the displacement field is
swept fromright to left (left panel) and from left to right (right panel).
The curves are colour-coded for different displacement field values
according to the symbols in Fig. 3d. Starting from high positive dis-
placement field, for which the sample is in the normal state, the Hall
resistance is linear with field and is well fitted using a single electron
band model. As we sweep the field down and enter the superconducting
state, the Hall effect develops a pronounced nonlinearity and shows the
presence of both types of carriers. Upon switching out of the supercon-
ducting state at large negative field, the Hall effect goes back to being
nearly linear, showing that the hole carrier density is sharply reduced.
The same trend is seen when sweeping the field back from negative to
positive values, with a nonlinear Hall effect seen when the sample is
superconducting. The extracted carrier concentrations are shown in
Fig.3d, with the hysteretic superconducting regions shadedinred (for
thesweep fromright toleft) and in blue (from left toright). The obser-
vation that we need both types of carriers to have superconductivity
is clearly seen from this figure.

To further investigate the metallic state from which 2D supercon-
ductivity emerges, we measure the temperature dependence of the
normal state resistance at various doping levels and zero displace-
ment field, as shown in Extended Data Fig. 2a,b. In bulk MoTe,, the
temperature dependence of the resistance is T2 up to 50 K, after which
it becomes dominated by phonon scattering?. On the other hand, for
bilayer MoTe,, we observe an approximately linear-in-T resistance
for intermediate temperatures. For most doping values, the resist-
ance recovers the usual 7> dependence at low temperatures, as shown
in Extended Data Fig. 2c. However, as summarized in Extended Data
Fig.2c, for anarrow range of An near the edge of the superconducting
dome, the T-linear behaviour persists down to the superconducting 7.
Thisbehaviour has been qualitatively reproducedin at least one other
device (Extended Data Fig. 3).In certainunconventional superconduc-
tors®*°and other 2D correlated systems®'*?, a T-linear resistance is
often associated with an underlying strange metallic state, the origin
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of whichremains widely debated. In the present case of bilayer MoTe,,
itisimportant to notice that the 7-linear contribution is comparable
with the residual resistance.

The fact that superconductivity appears only when both electron
and hole pockets are present suggests that interband processes are
behind the pairing mechanism. The situation is reminiscent of
iron-pnictide superconductors, which are also compensated semimet-
als®. In that case, it has been proposed that the pairing interaction is
enhanced by spin fluctuations. Interestingly, previous results on mon-
olayer MoTe, have hypothesized that the enhancementin 7,was uncon-
ventional and probably related to enhanced spin fluctuations’.
To further analyse this scenario, we compute the leading eigenvalue
AmaxOf themulti-orbital Lindhard susceptibility from DFT calculations
(see Methods for details). To set the stage, we first consider the mon-
olayer case, the Fermi surface of which is shown in Fig. 4a. As seenin
Fig. 4b,c, A, peaks at the two nesting wavevectors ¢y and q,y
(M=monolayer) that connect the edges of the electron and hole pock-
etsalong the k, axis.

Thesituationinbilayer MoTe, is slightly more complicated because
of the presence of an additional electron pocket along the k, direction
aswellas thebilayer splitting (Fig. 4d). Asaresult, A,,,, displaysapeak
notonly at the nesting wavevector q;; (B=bilayer), connecting the hole
and electron pockets approximately along k,, but also at the wavevec-
tor q, connecting the hole and electron pockets along k, (Fig. 4e).
Moreover, an additional peak appears at g5, which connects the
bilayer-split hole pockets. Electron-electron interactions involving
the same or different orbitals are expected to enhance one or more of
these peaks, thus providing a possible mechanism for the interband
pairinginteraction. This would imply that MoTe, is arather unusual 2D
superconductor. Although other mechanisms cannot be ruled out at
present, this simple nesting-driven scenario is qualitatively consistent
with the doping dependence of 7. observed in bilayer MoTe,. Indeed,
as shown in Fig. 4f, the peak of 1., at qy; first increases for small
electron doping and then decreases and disappears once the hole
pocket is pushed down below the Fermilevel.

Ourfinding ofatunable T.in the ferroelectric regime of bilayer MoTe,
shows that this material is a promising platform for controlling an
unusual type of 2D superconductivity with two independent and highly
precise knobs: doping and displacement field. At the same time, the
discrete switching of superconductivity at the ferroelectric transition
opens up new possibilities for quantum devices with afirst-order switch
for the superconducting phase. We expect that these effects will have
aninteresting dependence on layer thickness® and twist angle that
tunesthe degree of inversion symmetry breaking'. Such effects should
alsobe presentin other non-centrosymmetric 2D superconductors®.
Finally, the control of these properties using ultrafast electromagnetic
excitations that coupleto the latticeiis also an appealing prospect®-¢.
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Methods

Crystalgrowth

Single crystals were grown by a self-flux method using excess Te. Mo
powder, 99.9975%, was loaded into a Canfield crucible with Te, 99.9999%
lump in a ratio of 1:25 (Mo:Te) and subsequently sealed in a quartz
ampoule under vacuum (around 1 mTorr). Afterwards, the ampoule
was heated to1,120°C over 12 h, and then held at this temperature for
2 days before cooling down to 880°C over a period of 3 weeks; it was
then subsequently centrifuged to remove excess Te. After removing
crystals from the original quartzampoule, crystals were again resealed
under vacuumina quartzampoule and annealed inatemperature gra-
dient with the crystals held at the hot end at 435°C and the cold end of
theampoule held at room temperature for 2 days. The final annealing
rids the crystals of any interstitial Te and is critical for obtaining the
highest residual resistivity ratios.

Device fabrication

Few-layered MoTe, is extremely air sensitive and degrades within amat-
ter of minutes under ambient conditions™. Therefore, bilayer T;-MoTe,
devices were fabricated in a nitrogen-filled glovebox with H,0 and O,
levelsbelow 0.5 ppm and electrical contact made using prepatterned
electrodes fully encapsulated in hBN (top hBN layer thickness, 29 nm;
bottom hBN layer thickness, 7 nm) on a metal backgate. First, local
backgates were defined on Si/SiO, substrates using traditional e-beam
lithography (EBL) techniques, with metal deposited using e-beam depo-
sition (2/10 nm Ti/Pd) and then cleaned via ultrahigh vacuum anneal-
ing at 300°C with subsequent exposure to a low-power O, plasma for
10 min. ThinhBN (7-10 nm thickness) was dry transferred using either
polypropylene carbonate or poly(bisphenol A carbonate) on to the
metal backgates. This was followed with another EBL step, to define
the prepatterned contacts that did not extend beyond the hBN edge,
and e-beam deposition (2/12 nm Ti/AuPd). Prepatterned contacts
were then cleaned using an atomic force microscope tip in contact
mode (force =300 nN, tip radius 7 nm) and loaded into a nitrogen or
argon-filled glovebox. Few-layer MoTe, was mechanically exfoliated
onto a polydimethylsiloxane stamp and then transferred onto Si/SiO,
substrates. Bilayers were then identified via optical contrast on the
Si/SiO, substrates, and later confirmed by measuring R, and, where
possible, step height using an atomic force microscope. To complete
the heterostructure, hBN (20-30 nmthickness) was then picked up via
adry stacking method*® using polypropylene carbonate as the poly-
mer. The picked-up hBN was then used to pickup bilayer MoTe, and
the hBN/MoTe, stack was subsequently transferred on to the bottom
hBN/prepatterns at 120°C. Afterwards, through holes were defined
in a polymethyl methacrylate resist (950k A6), and etched using EBL
and reactive ion etching with SF./O, plasma. A final EBL and e-beam
deposition step was used to define and deposit atop gate and contacts
on the prepatterns (2/30/90 nm Ti/Pd/Au).

Electrical transport

Electrical transport measurements of our devices were performed
either in a *He cryostat equipped with a superconducting magnet
(14 T) orina *He variable temperature insert with a base temperature
of1.7 K. Standard lock-in measurements were taken with an a.c. excita-
tion (37.77 Hz) of10-100 nA using an SR860 or SR830 lock-in amplifier
withalMQresistor in series (V,;,, = 10-100 mV). For measurements
pertaining to superconductivity, passive resistor-capacitor (RC) filters
with a cutoff frequency of approximately 50 kHz, which were kept
ataround 4 K near the sample space, were used on both current and
voltage contacts.

Theoretical calculations
First-principles DFT calculations were performed with the projector
augmented wave formalism as implemented in the Vienna ab initio

simulation package®*2. The PBEsol exchange correlation functional®
was used with a 360 eV cutoff energy for the plane-wave basis. The
in-plane lattice parameters for monolayer and bilayer MoTe, structures
werefixedtoa=6.33 Aand b =3.469 A, obtained experimentally from
the bulk structure*, and the internal ionic coordinates were relaxed.
Ashifted Monkhorst-Pack grid* of 9 x 18 x 3k points was used for the
monolayer and agrid of 8 x 16 x 2k points was used for the bilayer primi-
tive cell. Spin-orbit coupling was not included as we found that it did
not generate significant qualitative differences in the Fermi surface.
The WANNIER9O0 package*®*” was used to calculate maximally localized
Wannier functions. From these, a four-band tight-binding model was
obtained for the monolayer, with 2,736 in-plane nearest-neighbour
hopping parametersinvolving the p,and d orbitals of the two inequiva-
lent Te and Mo atoms, respectively, in the unit cell. Note that not all
hopping parameters areindependent owing to symmetry constraints.
Aten-band tight-binding model was constructed for the bilayer, with
two p,orbitals added to account for the interlayer interaction, result-
ing in 15,300 in-plane nearest-neighbour hopping parameters. The
static multi-orbital Lindhard susceptibility tensor y*'*(q) was defined
according to*®:

X35 (@
1 3 a’, (K)a%(k)al (k+ q)aS*(k + q)
N mn E(k+q) - E,(k) +i0"

[f(E(k+q) —f(E,(K))]

where a’, (k) are eigenvector components associated with the change
fromthe orbital basis (Greek letters) to the band basis (Latin letters),
E,(k) are the energy eigenvaluesin the band basis and f(E) is the Fermi
function, which at 7= 0 becomes the theta function 8(E - E;). The

. ) _ () .
eigenvalue problem* X U,(x'};) =" U(y'('s) was then solved to find the

maximum eigenvalue A, = max(A")for each momentum value with
PythTB*° and in-house scripts, using a 50 x 100 grid for the internal
momentum sum.
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Extended DataFig.1|Superconducting dome observedintwo other
devicesatD=0V/nm. Limitations due to the dielectric strength ofthe ABNin
these devices precluded us from reaching higher doping and, consequently,
the formation of acomplete superconducting dome.
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Extended DataFig.2|Doping dependent T-linear behaviour of bilayer b, Diagramindicating regions of 7*and T-linear behaviour. ¢,R . versus
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