
Superconductivity from repulsive interactions in Bernal-stacked bilayer graphene

Glenn Wagner,1 Yves H. Kwan,2, 3 Nick Bultinck,2, 4 Steven H. Simon,2 and S.A. Parameswaran2

1Department of Physics, University of Zurich, Winterthurerstrasse 190, 8057 Zurich, Switzerland
2Rudolf Peierls Centre for Theoretical Physics, Parks Road, Oxford, OX1 3PU, UK

3Princeton Center for Theoretical Science, Princeton University, Princeton NJ 08544, USA
4Department of Physics, Ghent University, Krijgslaan 281, 9000 Gent, Belgium

A striking series of experiments have observed superconductivity in Bernal-stacked bilayer
graphene (BBG) when the energy bands are flattened by applying an electrical displacement field.
Intriguingly, superconductivity manifests only at non-zero magnetic fields, or when spin-orbit cou-
pling is induced in BBG by coupling to a substrate. We present detailed functional renormalization
group and random-phase approximation calculations that provide a unified explanation for the
superconducting mechanism in both cases. Both calculations yield a purely electronic p-wave in-
stability of the Kohn-Luttinger (KL) type. The latter can be enhanced either by magnetic fields or
Ising spin-orbit coupling, naturally explaining the behaviour seen in experiments.

Introduction.—The explosion of interest in magic-angle
twisted bilayer graphene (TBG), sparked by experi-
mental observations of gate-tunable superconductivity
(SC) [1–4] and correlated insulating behaviour [1, 3–20],
has stimulated broader investigations of correlated elec-
tron physics in two-dimensional materials with narrow
energy bands. Recently, several systems of moiréless
graphene multilayers have been shown to host correlation
effects reminiscent of their more complex cousins. Most
notably, the application of an electrical displacement field
to Bernal-stacked bilayer graphene (BBG) and rhombo-
hedral trilayer graphene (RTG) flattens the bands near
neutrality and gate-tunable SC has been observed in both
BBG [21–25], RTG [26–28] and tetralayer graphene [29]
in such a setting. In the phase diagram of both sys-
tems, the superconductor is proximate to a cascade of
symmetry-breaking transitions, again a feature familiar
from TBG.

Experimentally, RTG exhibits a cascade of symmetry-
breaking transitions and SC with a critical temperature
Tc = 106 mK. As in TBG, the symmetry-breaking transi-
tions can be explained within a Hartree-Fock mean-field
approximation [30], while candidate theories of SC in
RTG range from purely electronic mechanisms [31–39]
to acoustic-phonon-mediated attraction [40].

Similar to TBG and RTG, quantum oscillation mea-
surements in BBG show a variety of isospin symmetry
breaking transitions [41, 42], that can be understood in
terms of Stoner ferromagnetism [43, 44]. In contrast to
those systems, however, BBG becomes superconducting
only in the presence of either an in-plane magnetic field
[21] or spin-orbit coupling (SOC) induced by placing the
BBG on top of a layer of WSe2 [22], with transition tem-
peratures of Tc = 26 mK and Tc = 260 mK respectively.
Although both phonon-mediated [40, 45, 46] and purely
electronic SC mechanisms have been proposed for BBG
[39, 43, 44, 47, 48], the requirement of a magnetic field or
SOC to trigger SC is a new ingredient, absent in either
TBG or RTG, that could help pinpoint the nature of the
SC instability. A possible explanation based on fluctu-

ating superconductivity was proposed in Ref. [49], which
remained agnostic as to the origin of the pairing “glue”.
A Kohn-Luttinger mechanism provides a potential

pathway for superconductivity from purely repulsive in-
teractions, by generating an effective interaction in higher
angular momentum channels via overscreening of the
Coulomb interaction [50], yet its viability and the precise
features of the resulting SC will depend sensitively on de-
tails of the underlying Fermi liquid parent state. Kohn-
Luttinger mechanisms have been proposed for TBG
[51, 52], RTG [31, 32, 34, 35, 37–39, 53, 54] and BBG
[39, 43, 44, 47, 48, 54]. In our work we study Kohn-
Luttinger type SC in BBG via the random-phase ap-
proximation (RPA) and functional renormalization group
(FRG) calculations. The results from both approaches
can be described within a simplified three-pocket model
that captures the essential features of the BBG Fermi
surface. By incorporating the effects of applied field
and SOC, we show that an all-electronic superconduct-
ing mechanism provides a unified explanation for both
classes of experiment.
Hamiltonian.— We begin with a low-energy four-band

model for electrons in BBG [55, 56]. In the basis
{1A, 1B, 2A, 2B} (where the number indicates the layer
and A/B label distinct sublattices in a single layer) the
low-energy Hamiltonian is

H =


D
2 v0π

† −v4π
† −v3π

v0π ∆′ + D
2 t1 −v4π

†

−v4π t1 ∆′ − D
2 v0π

†

−v3π
† −v4π v0π −D

2

 , (1)

where π = ℏ(τzkx + iky) and si and τi denote Pauli
matrices associated with spin and valley respectively.
The displacement field is chosen to be D = 50meV
and vi = ti

√
3a/2ℏ with a = 0.246 nm the lattice con-

stant of graphene. We use the tight-binding parame-
ters [56], t0 = 2.61 eV, t1 = 0.361 eV, t3 = 0.283 eV,
t4 = 0.138 eV and ∆′ = 0.015 eV. t3 controls the trigonal
warping. We add the gate-screened Coulomb interaction

V 0(q) = e2

2ϵ0ϵrq
tanh qdsc with screening length dsc and
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FIG. 1. (a) Density of states (DOS) as a function of the chem-
ical potential µ in the presence of Ising SOC λI = 0.5meV
or equivalently an in-plane field of B = 4.3T. Red and blue
dashed lines are contributions of distinct symmetry-related
Fermi surfaces (FSs) of the four spin/valley species shown
in the solid boxes to the total DOS (black solid line). The
B-field and Ising SOC lead to distinct assignments of spin
labels to the FSs (dashed boxes). The vHS closer to charge
neutrality (CN, µ = 0) corresponds to the majority isospin
species, whereas the one further from CN corresponds to the
the minority isospin species. Strong SC is only observed near
the former. We include thermal broadening of T = 0.1K. (b)
Fermi velocity in the Brillouin zone close to the K-point with
dashed FS for B = 0 and µ = −24.92meV. (c) Pocket model
derived from three pockets with inter-pocket (V ) and intra-
pocket (U) interactions.

relative permittivity ϵr. We choose a UV cutoff to more
finely resolve details of the Fermi surface [57]. We neglect
the Bloch form factors for simplicity; while the form fac-
tors may quantitatively impact the results [58], a quanti-
tatively precise estimate of Tc is beyond the scope of our
present study. We also neglect the weak intervalley ex-
change scattering, such that our model has separate spin
rotation symmetry in each valley, i.e. SU(2)K×SU(2)K′ .
In this limit, the magnetic field Zeeman term µBBZsz
and the Ising SOC term λI

2 szτz are equivalent (up to a
flavour rotation) and we can treat the SOC as an effec-
tive Zeeman field BSOC = λI/(2µB). In the presence of a
Zeeman field the density of states of majority and minor-
ity isospin species exhibit van Hove singularities (vHS) at
different chemical potentials (see Fig. 1).

Pocket model.— A key outcome of our detailed numer-
ical simulations is that the key features of SC in BBG can
be captured within a simplified three-pocket model, that
we now describe to orient our discussion (and justify a
posteriori, via our RPA/FRG calculations). The distin-
guishing feature of the Fermi surface shown in Fig. 1c

is the presence of three pockets related by C3 symme-
try each with density of states DL. Even in the case
where the Fermi surface is simply connected, the den-
sity of states still has three sharp peaks around the lobes
[59], motivating a three-pocket model. The key physics
is then controlled by couplings U, V that represent the
intra-pocket and inter-pocket interactions respectively.
The gap equation takes the form

∑
k′ Mk,k′∆k′ = λ∆k,

where k runs over Np momenta lying on the Fermi sur-
face. Assuming for now that the interactions are the same
for all the momenta within one pocket, the gap matrix
simplifies to a 3× 3 matrix

M = −

U V V
V U V
V V U

 , (2)

where we have neglected dimensional and normalization
factors. A positive eigenvalue λ at a temperature scale
E0 set by the UV cutoff [59] indicates a superconducting
instability (i.e. λ reaching unity) at a lower temperature

Tc ∼ E0e
− 1

λ , assuming the cutoff E0 is small enough that
we are in the logarithmic temperature scaling regime. M
has leading eigenvectors ∆ ∼ (1, e±

2πi
3 , e±

4πi
3 )T corre-

sponding to a degenerate p-wave solution with eigenvalue
λp = (V −U). The bare Coulomb interaction is monoton-
ically decreasing as a function of momentum and there-
fore at the bare level V 0 < U0 and there is no supercon-
ductivity. However, due to screening we can have V > U
such that we obtain superconductivity. Within the RPA,
screening leads to

λp =
V 0

1 + Π(qP )V 0
− U0

1 + Π(0)U0
, (3)

where qP is the inter-pocket distance, Π(0) reflects the
total DOS, and Π(qP ) is roughly the average of the po-
larization function within the annular region in Fig. 2d.
Since Π(0) > Π(qP ), we can obtain λp > 0 after the
screening.
RPA.— To demonstrate that a Kohn-Luttinger-like

mechanism can lead to superconductivity in BBG, we
perform an initial RPA analysis. An RPA analysis on
BBG was already performed in [47], where nodal s-wave
and p-wave solutions are obtained and SOC is seen to
enhance the critical temperature. In our calculation we
use a patching scheme that involves dividing the Fermi
surface into finite segments, with the dispersion in the
direction perpendicular to the Fermi surface treated in
the linear approximation and integrated (with UV cutoff
E0) to obtain the logarithmic Cooper divergence. The
largest positive eigenvalue λ of the the symmetrized gap
matrix corresponds to a superconducting solution with
Tc ∼ E0e

− 1
λ . The details of the RPA calculation are

provided in [59].
Fig. 2a charts the maximum eigenvalue λ as a function

of chemical potential and applied Zeeman field. Focus-
ing first on B = 0, we find that superconductivity exists
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FIG. 2. Kohn-Luttinger superconductivity in the random phase approximation. a) Maximum gap matrix eigenvalue

λ, related to the superconducting critical temperature Tc ∼ E0e
− 1

λ , as a function of Zeeman field B and chemical potential µ.
b) Comparison of the effects of orbital coupling due to an in-plane magnetic field on Tc. Horizontal axis corresponds to the
dotted black line in a). Energy cutoff of the gap equation set as E0 = 10meV. c) Static polarization function in the absence
of a (generalized) Zeeman field at three dopings indicated by the corresponding symbols in a). The annular region between
the dashed white lines indicates the momentum range that contributes to Π(qP ), where qP is the inter-pocket momentum.
d) RPA-screened interaction at the chemical potential indicated with a blue triangle in a). Bare interaction is of the dual
gate-screened form with relative permittivity ϵr = 5 and screening distance dsc = 38nm and we set ∆′ = 0meV. Fermi surface
in valley τ = + is shown with grey dashed contours. e) Representative gap function corresponding to p-wave superconductivity.
The solution is two-fold degenerate (we show the px solution).

for all values of µ shown, despite purely repulsive elec-
tronic interactions. The maximum Tc is attained around
the vHS, which is expected since the high DOS both in-
creases the strength of screening and the weighting in the
gap equation. Indeed, the dependence of λ along the µ-
axis echoes the salient features of the DOS (Fig. 1). The
solution is predominantly the 2D irreducible representa-
tion corresponding to a p-wave gap function (Fig. 2e),
though a non-degenerate extended s-wave solution —
where the order parameter changes sign between the in-
ner and outer parts of the Fermi surface — is competi-
tive in a narrow sliver of doping at the vHS, especially
for larger ϵr [59].

Moving to finite fields, we find that the Tc peak in
Fig. 2a splits off into two branches which follow the vHS
of the majority and minority spins. The spin projec-
tion involved in pairing remains at the van Hove fill-
ing, while the detuning of the opposite ‘spectator’ spin
leads to a change in screening properties and hence λp.
Näıvely, shifting the spectator spin away from the vHS
would sharply reduce the DOS and suppress KL super-
conductivity. However, owing to the narrow dispersion,
a small Zeeman shift significantly changes the Fermi sur-
face, and hence the polarization function. Along the mi-
nority branch, the spectator Fermi surface expands and
fills in the voids at the Dirac momenta, leading to a
slight enhancement of Π(qP ) (right panel of Fig. 2d). On
the other hand for the majority branch, the Fermi sur-

face shrinks into small pockets such that screening at qP ,
which is deleterious to the superconductivity, is less effec-
tive (middle panel of Fig. 2d). [This saturates when the
field fully polarizes the spins, which occurs at B ≳ 10T
for our parameters.] This therefore leads to a strongly
asymmetric contribution from the first term in Eq. 3 and
hence stronger pairing in the ‘majority branch’ (doping
towards CN).

In the case of a physical magnetic field, even though B
is actually applied parallel to the graphene sheets, the or-
bital coupling (enabled by the finite interlayer distance)
may be non-negligible owing to the small energy scales
involved. For B ∼ 1T, the typical depairing energy
ϵK(k)− ϵK′(−k) is of order 0.01meV, which is compara-
ble to Tc. Indeed, upon incorporating the orbital effects
of the magnetic field in the gap equation [59], we find a
substantial suppression in λ which may lead to a peak in
Tc at a finite B (Fig. 2b). This effect is absent if the fla-
vors are imbalanced instead by Ising spin-orbit coupling.

FRG.— We perform an FRG calculation in order to
confirm that the superconductivity persists when fluctu-
ations beyond the RPA are taken into account. FRG is a
intermediate-coupling approach that involves integrating
out high-energy degrees of freedom, in order to obtain
a renormalized interaction valid close to the Fermi sur-
face [60–66]. FRG has been used to study SC in both
TBG [67–70] and RTG [37], yet has not to date been
applied to biased BBG. The central object of the FRG
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FIG. 3. Superconductivity in a functional renormalization group calculation. (a) Patching scheme of the majority
spin Fermi surface with Np = 60 patches for a chemical potential 0.05meV above the vHS. (b,c) BCS vertex Γ(k,k′) at
T = 104K, 12K respectively. Note that the value of Γ(k,k′) depends on the size of the patches at k and k′. The numbers refer
to the patch labels defined in (a). We use the Coulomb interaction with dsc = 25nm and ϵr = 17.5. (d) The divergence of the
most negative eigenvalue of the superconducting susceptibility signifies the superconducting Tc. (e) The two-fold degenerate
leading eigenvector of the gap equation is a p-wave order parameter. We show the px solution. (f) The flow of two components
of the vertex representative of intra-pocket (U = Γ(20, 20)) and inter-pocket (V = Γ(19, 20)) scattering. The polarization
bubbles are evaluated with Nref = 101.

calculation is the temperature-dependent 4-point vertex
γab;cd(p1,p2,p3), where the composite subscripts a, b, . . .
label both spin and valley. The FRG equations are [63]

γ̇abcd(p1,p2,p3) =

∫
k

∑
xy

1

2
× (4)[

− π̇pp
xy(k,p1 + p2)γabxy(p1,p2,k)γ

∗
cdxy(p3,p4,k)

+ 2π̇ph
xy(k,p1 − p3)γ

∗
cxay(p3,k,p1)γbxdy(p2,k,p4)

− 2π̇ph
xy(k,p2 − p3)γ

∗
cxby(p3,k,p2)γaxdy(p1,k,p4)

]
,

where ˙ ≡ ∂T (we employ the temperature-flow FRG
scheme [63], where the RG scale is set by the temper-
ature). The momentum arguments pi of the 4-point ver-
tex are chosen to be Np equally spaced patch momenta
on the Fermi surface (Fig. 3a). To capture the details
of the bandstructure, we evaluate the polarization bub-
bles πpp and πph on a fine Nref × Nref mesh [59]. We
start the FRG flow at a temperature of 104K and flow
down to 10−3K in logarithmic steps. The temperature at
which the superconducting susceptibility diverges defines
the superconducting critical temperature Tc.

The Coulomb interaction is a monotonically decreas-
ing function of momentum transfer and this sets the
structure of the initial vertex: The maximum values of
the vertex are attained for small intra-pocket momen-
tum transfers or for small momentum transfers between
points in different pockets close to the K-point (Fig. 3b).
The gap matrix in Fig. 3b echoes the block structure of
Eq. 2. We have U > V and no superconducting instabil-
ity. At lower temperatures, the bare interaction has been
screened such that the components of the vertex with
larger momentum transfers are larger than those with
small momentum transfer (Fig. 3c), i.e. V > U in Eq. (2).
U is screened more heavily than V since Π(0) > Π(qP ).
In Fig. 3f we show the FRG flow of two representative
components of the vertex function that show this screen-
ing behaviour as in Eq. (3). At the end of the FRG flow
we have V > U which leads to a divergence in the most
negative eigenvalue of the superconducting susceptibility
(Fig. 3d) in the p-wave channel (Fig. 3e) in agreement
with both the pocket model and the RPA. However, in
contrast to the RPA calculation, screening in the FRG
can lead to U < 0, further enhancing the superconduc-
tivity. In the Supplement [59] we show that intervalley
Coulomb scattering can also enhance the superconduc-
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tivity, as was already shown in Ref. [48].

For the parameters dsc = 25nm and ϵr = 17.5 we find
Tc ≈ 0.5K, which is larger than the experimentally ob-
served value. However, since this is a nodal order param-
eter, disorder would reduce this scale. Possible sources of
disorder include strain [71] and coupling to the substrate
[72, 73], though the recent BBG devices are typically in
an ultraclean regime. We caution that quantitative pre-
dictions of Tc from FRG calculations are challenging [37]
and FRG may overestimate Tc [63].

Conclusions.—We have shown that a Kohn-Luttinger
mechanism based on overscreening of an initially purely
repulsive interaction provides a unified explanation for
superconductivity in BBG either in the presence of a
parallel magnetic field or SOC induced by proximity to
WSe2. The Kohn-Luttinger mechanism for parabolic
bands in two dimensions is weak [31, 74, 75], however
the deviations from parabolicity (‘trigonal warping’) in
BBG as well as the imbalancing of the occupation num-
bers of the different isospin flavours due to an effective
Zeeman field enhance the effect. Furthermore, the flat
bands of BBG induced by the applied displacement field
as well as the proximity to a van Hove singularity pro-
vide a high density of states, leading to a Tc in a real-
istic range. We find robust p-wave superconductivity in
both RPA and FRG calculations, which lends support
to a simplified three-pocket model. Intra-pocket inter-
actions are more heavily screened than inter-pocket in-
teractions, leading to an overall attraction in the p-wave
channel. The details of the screening lead to enhanced
superconductivity when doping towards charge neutral-
ity as opposed to away from charge neutrality which is
consistent with experimental observations. In the RPA
calculation, we also find an extended s-wave solution [59].
Extending the existing STM studies on BBG to measure
Andreev reflection [76] or performing quasiparticle inter-
ference experiments [77] could provide an experimental
test to distinguish the p-wave or s-wave nature of the
superconducting order parameter.

The Fermi surface of RTG with trigonal warping and
an applied displacement field also consists of three sepa-
rate pockets for a range of doping close to the van Hove
singularity and therefore the Kohn-Luttinger mechanism
described by our three-pocket model would likely result
in superconductivity in that material too, as has been ob-
served in experiments [26]. Indeed Ref. [47] showed that
a Kohn-Luttinger mechanism can explain superconduc-
tivity in both BBG and RTG. The three-pocket model
thus provides a unifying explanation for superconductiv-
ity in graphene multilayers, unlike theories of supercon-
ductivity in RTG based on the annular Fermi surface
[31, 37] (although Ref. [31] also looked at the three-pocket
regime). On the other hand, for twisted bilayer graphene,
experiments [1–5, 8–12, 15, 16] as well as numerics [78, 79]
show a single simply-connected Fermi surface per flavour,

such that a different mechanism must be responsible for
superconductivity, underscoring the different physics at
play in moiréless vs. moiré graphene multilayers [80].
Recent experiments have observed superconductivity

in twisted WSe2 [81, 82] and a Kohn-Luttinger mecha-
nism has been proposed in that case as well [83], hence
Kohn-Luttinger superconductivity may extend beyond
graphene-based systems.
Acknowledgements.— We thank the authors of [47]

for valuable comments on an earlier version of this
manuscript. We acknowledge funding from the European
Research Council (ERC) under the European Union’s
Horizon 2020 research and innovation program via ERC-
StG-Neupert-757867-PARATOP (GW) and ERC-StG-
Parameswaran-804213-TMCS (YHK, SAP), the Royal
Society via a University Research Fellowship (NB), and
EPSRC Grant EP/S020527/1 (SHS). Statement of com-
pliance with EPSRC policy framework on research data:
This publication is theoretical work that does not require
supporting research data.

[1] Y. Cao, V. Fatemi, A. Demir, S. Fang, S. L. Tomarken,
J. Y. Luo, J. D. Sanchez-Yamagishi, K. Watanabe,
T. Taniguchi, E. Kaxiras, R. C. Ashoori, and P. Jarillo-
Herrero, Correlated insulator behaviour at half-filling
in magic-angle graphene superlattices, Nature 556, 80
(2018).

[2] Y. Cao, V. Fatemi, S. Fang, K. Watanabe, T. Taniguchi,
E. Kaxiras, and P. Jarillo-Herrero, Unconventional super-
conductivity in magic-angle graphene superlattices, Na-
ture 556, 43 (2018).

[3] M. Yankowitz, S. Chen, H. Polshyn, Y. Zhang, K. Watan-
abe, T. Taniguchi, D. Graf, A. F. Young, and C. R. Dean,
Tuning superconductivity in twisted bilayer graphene,
Science 363, 1059–1064 (2019).

[4] X. Lu, P. Stepanov, W. Yang, M. Xie, M. A. Aamir,
I. Das, C. Urgell, K. Watanabe, T. Taniguchi, G. Zhang,
A. Bachtold, A. H. MacDonald, and D. K. Efetov, Su-
perconductors, orbital magnets and correlated states in
magic-angle bilayer graphene, Nature 574, 653 (2019).

[5] J. M. Park, Y. Cao, K. Watanabe, T. Taniguchi, and
P. Jarillo-Herrero, Flavour hund’s coupling, chern gaps
and charge diffusivity in moiré graphene, Nature 592,
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[35] A. L. Szabó and B. Roy, Metals, fractional metals, and
superconductivity in rhombohedral trilayer graphene,
Phys. Rev. B 105, L081407 (2022).

[36] D.-C. Lu, T. Wang, S. Chatterjee, and Y.-Z. You,
Correlated metals and unconventional superconductivity
in rhombohedral trilayer graphene: A renormalization

https://doi.org/10.1126/science.aay5533
https://doi.org/10.1038/s41586-020-2459-6
https://doi.org/10.1038/s41586-020-2459-6
https://doi.org/10.1038/s41563-020-00911-2
https://doi.org/10.1038/s41586-020-2373-y
https://doi.org/10.1038/s41586-020-2373-y
https://doi.org/10.1038/s41567-021-01347-4
https://doi.org/10.1038/s41567-021-01347-4
https://doi.org/https://doi.org/10.1038/s41567-019-0596-3
https://doi.org/10.1038/s41586-020-2255-3
https://doi.org/10.1038/s41586-020-2255-3
https://doi.org/10.1038/s41567-020-0928-3
https://doi.org/10.1038/s41567-020-0928-3
https://doi.org/10.1038/s41567-021-01186-3
https://doi.org/10.1038/s41586-021-03409-2
https://doi.org/10.1038/s41586-021-03409-2
https://doi.org/10.1038/s41586-021-03319-3
https://doi.org/10.1103/PhysRevLett.127.197701
https://doi.org/10.1103/PhysRevLett.127.197701
https://doi.org/10.1126/science.abm8386
https://doi.org/10.1126/science.abm8386
https://doi.org/10.1038/s41586-022-05446-x
https://arxiv.org/abs/2408.10335
https://arxiv.org/abs/2408.10335
https://arxiv.org/abs/2408.10335
https://doi.org/10.1038/s41586-024-07584-w
https://doi.org/10.1038/s41586-024-07584-w
https://arxiv.org/abs/2303.00742
https://arxiv.org/abs/2303.00742
https://arxiv.org/abs/2303.00742
https://arxiv.org/abs/2303.00742
https://arxiv.org/abs/2303.00742
https://doi.org/10.1038/s41586-021-03926-0
https://arxiv.org/abs/2408.10190
https://arxiv.org/abs/2408.10190
https://arxiv.org/abs/2408.10190
https://arxiv.org/abs/2408.09906
https://arxiv.org/abs/2408.09906
https://arxiv.org/abs/2408.09906
https://arxiv.org/abs/2408.12584
https://arxiv.org/abs/2408.12584
https://arxiv.org/abs/2408.12584
https://arxiv.org/abs/2408.12584
https://doi.org/10.1103/PhysRevB.107.L121405
https://doi.org/10.1103/PhysRevB.107.L121405
https://doi.org/10.1103/PhysRevLett.127.247001
https://doi.org/10.1103/PhysRevB.107.104502
https://doi.org/10.1103/PhysRevB.107.104502
https://doi.org/10.1038/s41467-022-33561-w
https://doi.org/10.1103/PhysRevB.105.134524
https://doi.org/10.1103/PhysRevB.105.L081407


7

group analysis, Phys. Rev. B 106, 155115 (2022).
[37] W. Qin, C. Huang, T. Wolf, N. Wei, I. Blinov, and A. H.

MacDonald, Functional renormalization group study of
superconductivity in rhombohedral trilayer graphene,
Phys. Rev. Lett. 130, 146001 (2023).

[38] T. Cea, P. A. Pantaleón, V. o. T. Phong, and F. Guinea,
Superconductivity from repulsive interactions in rhom-
bohedral trilayer graphene: A kohn-luttinger-like mech-
anism, Phys. Rev. B 105, 075432 (2022).

[39] P. A. Pantaleón, A. Jimeno-Pozo, H. Sainz-Cruz,
V. Phong, T. Cea, and F. Guinea, Superconductivity
and correlated phases in non-twisted bilayer and trilayer
graphene, Nature Reviews Physics 5, 304 (2023).

[40] Y.-Z. Chou, F. Wu, J. D. Sau, and S. Das Sarma,
Acoustic-phonon-mediated superconductivity in
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