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Nickelate superconductors are outstanding materials with intriguing analogies with the cuprates. These
analogies suggest that their superconducting mechanism may be unconventional, although this fundamental
question is currently under debate. Here, we scrutinize the role played by electronic correlations in enhancing
the electron-phonon coupling in the infinite-layer nickelates and the extent to which this may promote super-
conductivity. Specifically, we use ab initio many-body perturbation theory to perform state-of-the-art GW and
Eliashberg-theory calculations. We find that the electron-phonon coupling is effectively enhanced compared
to pure density-functional-theory calculations. This enhancement may lead to low-Tc superconductivity in the
parent compounds already. However, it remains marginal in the sense that it cannot explain the record Tcs
obtained with doping. This circumstance implies that conventional superconductivity is preempted by another
pairing mechanism in the infinite-layer nickelates.

DOI: 10.1103/PhysRevB.109.184505

I. INTRODUCTION

After many years of consideration, superconductivity in
nickel oxides has eventually been discovered [1–8]. This
finding has sparked a renewed interest in these systems, as
they are believed to be unconventional superconductors with
intriguing analogies to the high-Tc cuprates [9–11]. The first
nickelates found to be superconducting are the infinite-layer
nickelates RNiO2 (R = rare-earth) upon hole doping. These
systems display a layered structure with a square planar coor-
dination of the nickel atoms (see Fig. 1) that have the same
nominal 3d9 filling of the cuprates in their parent phases
(Ni1+ is isoelectronic with Cu2+). In fact, at the density func-
tional theory (DFT) level, the Fermi surfaces of these systems
resemble those of the cuprates and are also dominated by
3dx2−y2 states (see Fig. 1) [12–14]. However, in contrast to
the cuprates, there is an increased out-of-plane mixing of the
atomic orbitals resulting in the so-called self-doping effect. As
a result, the Fermi surface of the parent compounds displays
two additional electron pockets that are mainly associated
with rare-earth derived 5d states. Introducing hole doping
as in Nd0.8Sr0.2NiO2 reduces these pockets and eventually
promotes superconductivity with maximal Tc around 20 K.

In order to understand superconductivity in the nickelates,
one important question that needs to be addressed is whether
the Cooper-pairing mechanism in these systems relies on the
conventional electron-phonon coupling or not. Initial work
by Nomura et al. ruled out phonon-mediated superconduc-
tivity from DFT calculations [15], and recent results by Di
Cataldo et al. for hydrogen-intercalated systems are in line
with that [16]. That conclusion, however, has been revisited
by Li and Louie, who have used an advanced theoretical
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framework [17]. In particular, they have considered the hole-
doped compound Nd0.8Sr0.2NiO2 and included electronic
correlations by performing ab initio many-body perturbation
theory calculations. Many-body effects have been reported
to increase the self-doping effect in these systems [18],
which further would enable phonon-mediated superconduc-
tivity according to [17]. Specifically, Li and Louie reported an
unprecedented enhancement of the electron-phonon coupling
in Nd0.8Sr0.2NiO2, further inducing superconductivity with a
Tc compatible with the experiments.

In this work, we further scrutinize the possibility of
phonon-mediated superconductivity in the infinite-layer nick-
elates. Similarly to [17], we perform ab initio many-body
perturbation theory calculations in the GW approximation to
improve the description of their electronic structure compared
to DFT [19]. That is, we exploit a Green’s function formal-
ism to include dynamical correlations which yields a better
description of the excited states [20]. However, in contrast
to [17], we treat the dynamical screening of the Coulomb
interaction exactly—via direct numerical integration using
a contour-deformation technique—and then systematically
compare it with the results obtained by plasmon-pole

FIG. 1. (Left panel) Crystal structure of the infinite-layer nicke-
lates RNiO2 with nickel atoms in blue, oxygens in red, and rare earth
in orange. (Middle and right panels) Top view of the characteristic
Fermi surface of these systems with the main Ni-3dx2−y2 sheet in blue
and the additional rare-earth derived sheets (self-doping) in orange.
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models. Thus, by treating more accurately the dynamical
screening, we find that the electron-phonon coupling remains
too weak to explain the measured Tc in Nd0.8Sr0.2NiO2. At the
same time, we intriguingly find rather weak but nonnegligible
superconducting instabilities in the parent compounds.

To shed light on the subtle interplay between the differ-
ent electronic-structure features relevant for phonon-mediated
superconductivity in these nickelates, we further analyze the
effect of pressure. We find that the trends in the electron-
phonon coupling fail to explain the reported increase of Tc

with pressure [21], essentially because the increase in the
self-doping is overtaken by the reduction in the density of
states at the Fermi level. As a result, possible electron-
phonon-mediated superconductivity appears to be preempted
by another mechanism in the infinite-layer nickelates.

II. METHODS

DFT calculations were performed with the ABINIT code us-
ing the norm-conserving pseudopotentials from PseudoDojo
with the PBE form of the generalized gradient approximation
[22–24], and additionally with the LDA and the hybrid HSE06
exchange-correlation functionals [25,26]. The Nd substitution
with Sr was included with the virtual crystal approximation.
The pertinence of this method has been carefully addressed
in [17]. The calculations were converged with a 12 × 12 × 14
Monkhorst-Pack k mesh with a 100 Ha cutoff for the wave-
functions and a 0.01 Ha smearing. For the calculations at
different pressures, the lattice parameters were optimized us-
ing a convergence threshold of 0.001 kbar.

One-shot G0W0 calculations were performed with ABINIT

using an unshifted 6 × 6 × 6 k-mesh. The screening was cal-
culated using a wavefunction cutoff of 40 Ha, a dielectric
matrix with 939 plane waves (15 Ha), and summing over 170
bands. The subsequent convergence on the GW self-energy
was obtained with a cutoff of 40 Ha and 15 Ha on the ex-
change and correlation parts, respectively, and summing over
200 bands when using the contour-deformation (CD) inte-
gration technique and the Godby-Needs (GN) plasmon-pole
model, and 1400 bands in the case of the Hybertsen-Louie
(HL) plasmon-pole model (the slow convergence of the HL
model with respect to the number of bands has previously
been pointed out in [27]). The CD integration was performed
using 30 frequencies on a logarithmic mesh along the imag-
inary axis, and 200 on the real axis to evaluate the pole
residuals. Thus, the GW quasiparticle corrections were cal-
culated for 29 bands around the Fermi level starting from
the bottom of the O-2p manifold (in DFT, these 29 bands
are within the energy interval [−8, 10] eV around the Fermi
level). Both the DFT eigenvalues and the GW energies were
interpolated with Wannier90 [28]. Specifically, we used 17
Wannier functions associated with the O-2p, Ni-3d , and R-5d
states and one additional interstitial-s state as in [17]. For the
La compound we used seven additional Wannier functions
associated with La-4 f states.

Phonon calculations were performed using the QUANTUM

ESPRESSO package [29,30], also using norm-conserving pseu-
dopotentials from the PseudoDojo repository [23]. We used a
k mesh of 18 × 18 × 18 with a planewave cutoff of 125 Ry
(= 62.5 Ha) for the corresponding DFT calculations. In these

calculations, we stick to PBE for the exchange-correlation
functional as this is a reliable choice for the structural
properties of interest (see, e.g., [31]). Phonon spectra and dis-
placement potentials were calculated on a 6 × 6 × 6 q-mesh
using density functional perturbation theory.

For the calculations of electron-phonon coupling matrices
and Eliashberg equations we use the wannier-interpolation
method as implemented in the EPW package [32–34]. Specif-
ically, we used the GW electronic structure combined with the
phonon frequencies and electron-phonon matrix elements ob-
tained from DFT. A coarse 6 × 6 × 6 mesh was used for both
the electronic structure and the phonons, with interpolated
36 × 36 × 36 and 18 × 18 × 18 meshes for the electronic and
phononic parts, respectively. The presented Eliashberg spec-
tral function is computed as

α2F (ω) = 1

2NF

∑
nm,ν

∫
BZ

dk
(2π )3

dq
(2π )3

|gmn,ν (k, q)|2

× δ(εnk )δ(εmk+q)δ(ω − ωνq), (1)

where NF is the density of states at the Fermi level, gmn,ν (k, q)
represents the electron-phonon matrix elements, εnk is the
(quasi)particle energy with respect to the Fermi level, and ωνq
is the phonon frequency. Further, the electron-phonon cou-
pling matrix elements are calculated on the Fermi surface as

λkk′ = 1

NF

∑
nm,ν

∫ ∞

0
dω

|gmn,ν (k, k − k′)|2
ω

× δ(εnk )δ(εmk′ )δ(ω − ωνk−k′ ). (2)

In these calculations, we considered an energy window of
0.5 eV (= 13.6 Ha) centered at the Fermi level, with an
electronic smearing of 0.05 eV (= 1.36 Ha) and phonon
smearing of 0.5 meV (= 13.6 mHa).

III. RESULTS

A. Hole-doped Nd0.8Sr0.2NiO2

We start our investigation on Sr-doped NdNiO2 which,
experimentally, has been shown to reach its maximal super-
conducting Tc near 20% doping. In the following, we present
our findings of the electronic structure and electron-phonon
coupling in Nd0.8Sr0.2NiO2.

1. Electronic structure

First, we consider the electronic structure of
Nd0.8Sr0.2NiO2. Figure 2 shows the computed band structure
of this system at the DFT and many-body GW level for
different treatments of the dynamical correlations (see also
Fig. S1). At the DFT level, the self-doping pocket at 	

vanishes, while the self-doping at the A point remains
strong. However, from the GW results, we confirm a general
enhancement of the self-doping due to electronic correlations
which tends to partially restore the electron pocket at 	.
This is accompanied by a decrease in the bandwidth of
the bands crossing the Fermi level, which further translates
into a significant increase in the density of states (DOS) at
the Fermi level (see Fig. S1). At the same time, we find
differences in these changes depending on how the screened
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FIG. 2. Band structure of Nd0.8Sr0.2NiO2 near the Fermi level calculated within the GW approximation for the self-energy. The different
panels correspond to different treatments of the screening via the contour deformation technique (red), the Godby-Needs plasmon-pole model
(blue) and the Hybertsen-Louie one (green), with the DFT result in gray. Compared with the numerically exact GW -CD method, the plasmon-
pole models tend to overestimate the self-doping effect ( i.e., the dipping of the bands down the Fermi level at 	 and A).

Coulomb interaction is described in practice. Specifically,
Fig. 2 compares calculations employing numerically exact
contour-deformation (CD) integration techniques as well as
the popular Godby-Needs (GN) and Hybertsen-Louie (HL)
plasmon-pole models [35,36]. GW -CD yields a low-energy
electronic structure that is the most similar to DFT, while
both GN and HL plasmon-pole models seem to slightly
overestimate the many-body corrections and the self-doping
effect with GN being in better overall agreement with the CD
result in this case (see also Fig. S1 ) of Supplemental Material
[37].

2. Electron-phonon coupling

Next, we address the influence of correlations on the
electron-phonon coupling and its implications for supercon-
ductivity in Nd0.8Sr0.2NiO2. To do this, we start by calculating
the phonon DOS and phonon spectrum, which are shown in
Figs. 3(a) and S3, respectively. We find that the lightest O
atoms dominate the phonon DOS above 40 meV and pro-
duce the main feature at 30 meV. The Ni and Nd0.8Sr0.2

related modes are softer and contribute to the phonon DOS
only below 40 meV and 30 meV, respectively. Specifically,
the 35 meV feature is due to mixed Ni-O contributions, the
22.5 meV due to Nd0.8Sr0.2-Ni-O ones, while the 15 meV and
10 meV ones are due to Nd0.8Sr0.2-Ni instead. We note that,
compared with the parent NdNiO2 compound, the O modes
soften while the Ni ones harden by ∼4 meV (see Fig. S3).

In order to quantify the corresponding electron-phonon
coupling and to identify possible phonon-mediated super-
conducting instabilities, we calculate the Eliashberg spectral
function α2F (ω) and the total electron-phonon coupling con-
stant λ = 2

∫
dωα2F (ω)/ω (see Sec. II). These quantities are

shown in Fig. 3(b) for Nd0.8Sr0.2NiO2. From the compari-
son with the phonon DOS in Fig. 3(a), we find the main
contributions to λ mainly come from the hard O modes
with a subdominant contribution from the softer Ni modes.
In general, the renormalization of the quasiparticle energies
due to correlations tends to enhance the electron-phonon

coupling compared to DFT values (see, e.g., [38–40]).
This enhancement, however, turns out to be marginal in
Nd0.8Sr0.2NiO2 with λ increasing from 0.14 to just 0.18 in
the numerically exact GW -CD case, while the plasmon-pole
models yield 0.16 (HL) and 0.2 (GN) [37]. These values are
summarized in Table I.

From λ, an estimate of the critical temperature for phonon-
mediated superconductivity can be obtained according to the
McMillan-Allen-Dynes formula Tc = h̄ωlog

1.2kB
exp ( −1.04(1+λ)

λ−μ∗(1+0.62λ) )
[41,42]. In this formula, the characteristic phonon frequency
ωlog is obtained from the Eliashberg spectral function as
ωlog = exp ( 2

λ

∫
dω

log ω

ω
α2F (ω)) while quantity μ∗ is the

so-called Coulomb pseudopotential (whose value typically
ranges between 0.04 and 0.16). The resulting Tc’s are summa-
rized in Table I. Even for a Coulomb pseudopotential as small
as μ∗ = 0.05, the correlation-enhanced electron-phonon
coupling seems to be hardly compatible with the experimen-
tally reported superconducting Tc ∼ 20 K of Nd0.8Sr0.2NiO2.

TABLE I. Electron-phonon coupling constants λ and ωlog com-
puted within DFT and GW, and corresponding superconducting
transition temperature Tc according to the McMillan-Allen-Dynes
formula with μ∗ = 0.05 [37].

Method λ ωlog (meV) Tc (K)

Nd0.8Sr0.2NiO2 DFT 0.136 32.3 0.00
GW CD 0.183 30.5 0.02

GN 0.204 28.1 0.05
HL 0.163 29.0 0.00

NdNiO2 DFT 0.181 27.7 0.02
GW CD 0.270 25.8 0.48

GN 0.344 23.8 1.67
HL 0.250 24.3 0.27

LaNiO2 DFT 0.180 28.0 0.01
GW CD 0.221 28.0 0.12

GN 0.244 26.0 0.25
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(a)

(b)

(c)

FIG. 3. (a) Total and site-resolved phonon density of states,
(b) Eliashberg spectral function α2F (ω) (solid lines) and corre-
sponding cumulative coupling constant λ(ω) = ∫ ω

0 dω′α2F (ω′)/ω′

(dashed lines) and (c) distribution of electron-phonon coupling
strength λkk′ calculated for Nd0.8Sr0.2NiO2. The different curves
in (b) and (c) correspond to different approximations for the
electronic structure [DFT vs GW using the numerically exact
contour-deformation (CD) technique as well as GN and HL plasmon-
pole models].

The McMillan-Allen-Dynes considerations, however, miss
the possibility of having superconductivity with different
energy gaps in different parts of the Fermi surface (i.e.,
anisotropy in the superconducting energy-gap function).
Consequently, the calculations described above may underes-
timate the corresponding Tc if such an anisotropy becomes
relevant. Given the distinct multiband features of infinite-
layer nickelates (see Fig. 2), then it is more appropriate to
analyze the possible emergence of superconductivity in these
systems in terms of the full Eliashberg theory. To this end,
we first calculate the distribution of coupling strength λkk′

over the Fermi surface. The GW results are compared with
DFT calculations in Fig. 3(c). This comparison confirms that
there is a slight overall enhancement of the electron-phonon
coupling due to correlations. Further, the GW distributions
feature a main peak at ∼0.1, a second peak at ∼0.27, and then

a broader feature extending up to one. This suggests that the
gap function can be different in different parts of the Fermi
surface, so that the actual Tc may be higher than that obtained
from the McMillan-Allen-Dynes formula. This is confirmed
from the solution of the anisotropic Eliashberg equations from
which, in the GW -GN case, we obtain Tc ∼ 1 K (and hence an
increase of the effective λ from 0.2 to 0.3 due to the multiband
features of the system). This Tc however, is still far from being
compatible with the experimental measured Tc of ∼20 K.

B. Parent compounds

From the previous analysis of the effect of correlations
on the electron-phonon coupling in Nd0.8Sr0.2NiO2, we can
conclude that the electron pockets at 	 and A both provide
additional states relevant for electron-phonon interactions.
The amount of self-doping then effectively plays an important
role with the size of these electron pockets being an indicator
of the eventual coupling strength. To further investigate this
point, we shift our focus to the parent compounds NdNiO2

and LaNiO2 where the self-doping effect is more pronounced.
We find that, compared to Nd0.8Sr0.2NiO2, the recovery of the
electron pocket at 	 in NdNiO2 leads to the increase of λ from
0.14 to 0.18 at the DFT level already. Then, as illustrated in
Fig. S4, the incorporation of further electronic correlations at
the GW level increases the eventual amount of self-doping.
This translates into the additional increase of the electron-
phonon coupling constant λ from 0.18 to 0.22 and 0.27 in
LaNiO2 and NdNiO2, respectively (see Table I and Fig. S5).
This increase further gives a nonzero superconducting Tc of
0.1 K and 0.5 K according to the McMillan-Allen-Dynes
formula, assuming a Coulomb pseudopotential μ∗ = 0.05.
When it comes to the distribution of electron-phonon coupling
strength λkk′ , we find similar features plus a slight broadening
compared to Nd0.8Sr0.2NiO2 (see Fig. S5). Thus, the effective
effective λ associated with the solution of the full Eliashberg
equations is expected to undergo a similar increase compared
to the isotropic one. Assuming the same relative change (i.e.,
from {0.22, 0.27} to {0.33, 0.405}), the resulting Tc can be
estimated to be Tc � 1.5 K–3.5 K for μ∗ = 0.05. With a larger
value of the Coulomb pseudopotential μ∗ = 0.15, however,
the estimated Tc drops to � 0.3 K.

C. Pressure

The previous analysis confirms that one of the underlying
factors that could enable electron-phonon superconductivity
in the infinite-layer nickelates manifests through the enhance-
ment of the self-doping effect. Such a self-doping traces back
to the atomic-orbital overlaps along the out-of-plane direction
so that, in principle, it can be tuned by means of applied
pressure. To explore this possibility, we performed additional
calculations as a function of pressure.

We first consider Nd0.8Sr0.2NiO2. As the GN plasmon-pole
model has proven to be an accurate approximation to the
numerically exact CD method, we stick to that model here.
Figure 4 illustrates the changes obtained in the electronic
structure of Nd0.8Sr0.2NiO2 due to hydrostatic pressure. There
is an overall increase of the bandwidths so that the DOS at
the Fermi level NF is reduced accordingly. In addition, as
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(a)

(b) (c)

FIG. 4. (a) Computed GW band structure and DOS of Nd0.8Sr0.2NiO2 as a function of pressure. The DOS at the Fermi level is NF = 1.44,
1.40, 1.37, 1.33, and 1.24 states/eV unit cell for 0, 6, 12, 24, and 36 GPa, respectively. (b) Eliashberg function α2F (ω) and electron-phonon
coupling constant λ, and (c) distribution of electron-phonon coupling strength λkk′ associated with the electronic structures in (a).

expected, the 3D character of the Fermi surface is enhanced
as can be seen from the asymmetry of the Ni-3dx2−y2 band
along the 	-X-M-	 path vs the Z-R-A-Z one. Further, while
the self-doping of the Fermi surface remains practically un-
changed at A, it increases at 	 with pressure.

When it comes to the phonons, we find a general hard-
ening of all phonon modes � 5 meV/GPa on average (see
Fig. S3). Assuming that the coupling constant λ remains un-
changed, this would imply an increase of Tc with a slope of
just �0.03 K/GPa according to the McMillan-Allen-Dynes
formula. At the same time, we observe a reduction of the DOS
at the Fermi level that should reduce the coupling constant
since λ = Ve-phNF [see the inset in Fig. 4(a)]. In reality, NF is
reduced by ∼5% while the calculated λ is further lowered by
∼10% between 0 and 24 GPa [see Fig. 4(b)]. Consequently,
the overall change in λ is also due to a decrease in the cou-
pling itself. This is confirmed in the computed distribution
of the matrix elements λkk′ , which shows a small but visible
shift toward lower values [see Fig. 4(c)]. We further obtain a
saturation and then a slight increase in the electron-phonon
coupling constant for pressures above 24 GPa. However, if
the superconductivity was phonon mediated, then the super-
conducting Tc should initially decrease (rather than increase
[21]) under the application of pressure.

Finally, we consider the parent compounds under pressure.
The results are illustrated in Fig. S6. Similarly to the previ-
ous hole-doped case, the DOS at the Fermi level is reduced.
As a result, we find a decrease of the electron-phonon cou-

pling constant λ as well as a narrowing of the distribution
of electron-phonon coupling strength λkk′ (see Fig. S7). The
phonon-mediated superconducting instability obtained for the
parent compounds is therefore expected to be suppressed by
pressure too.

D. Robustness of the method

In the previous sections, we have shown that our calcula-
tions of the electron-phonon coupling are robust with respect
to one important aspect of the GW methodology, and that
is the use of different plasmon-pole models or the contour-
deformation technique for the screening of the Coulomb
interaction. These results, however, may still depend on the
initial DFT functional. In this section, we analyze this possible
dependence by focusing on the parent compound LaNiO2.
This choice of material is representative from the ab initio
perspective since it avoids limitations related to the modeling
of doping as well as to the treatment of the 4 f states.

We first analyze the influence of the DFT-functional choice
on the electronic structure itself. To consider different starting
points for GW , we performed electronic-structure calculations
using LDA and the hybrid HSE06 exchange-correlation func-
tionals in addition to the PBE functional considered so far.
In all these calculations, we considered the same PBE lattice
parameters to single out purely electronic effects. The results
are illustrated in Fig. S8. This figure shows that the initial
DFT result can indeed be quite different. However, within
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the GW accuracy, the subsequent GW calculation tends to
converge toward a common electronic structure and thereby
correct possible drawbacks of the initial assumption. This is
in fact quite spectacular, in the sense that the Ni-3d derived
states are renormalized differently compared with the O-2p
ones, depending on initial DFT functional: with LDA and PBE
the Ni-3d vs O-2p manifolds undergo modest vs substantial
shifts, respectively, while with HSE06 it is the other way
around (see Fig. S8 and also [18] for additional GW @LDA
results). Also, while performing self-consistent GW calcula-
tions is out of the scope of this work, the above observation
suggests that the one-shot GW results should be quite compa-
rable to what would be obtained in a self-consistent procedure.

The consistency between these results—again within the
GW accuracy—is also remarkably obtained near the Fermi
level, which is the most important region for superconduc-
tivity. To further quantify this, we recalculated the electron-
phonon coupling constant λ combining all the above GW re-
sults with the PBE phonons. The result is illustrated in Fig. S9.
This gives a direct measure of the possible spread with respect
to the initial DFT functional used for the subsequent GW
calculations, from which we obtain λ = 0.24 ± 0.04.

The choice of DFT functional also impacts the calculated
phonons and electron-phonon matrix elements, and this im-
pact may propagate to the final electron-phonon coupling. We
scrutinize this possibility by comparing the results obtained
with LDA and PBE phonons (LDA mostly underestimates
the a lattice parameter while PBE overestimates c). Specifi-
cally, we performed additional calculations in which the LDA
phonons are calculated with the lattice parameters optimized
with both LDA and PBE functionals. The resulting phonons
are quite different, with frequency changes of ∼5 meV or even
more. However, when it comes to the electron-phonon cou-
pling constant, these differences are surprisingly washed out
and the above values are recovered as illustrated in Fig. S10.
In conclusion, we find that our results are remarkably robust
with respect to the choice of the DFT functional.

IV. DISCUSSION

Our results confirm that, compared to DFT calculations,
the electron-phonon coupling in the infinite-layer nickelates is
enhanced due to correlations as included in the GW approxi-
mation. We have shown that this enhancement is robust with
respect to important aspects of the GW methodology, such as
the initial approximation for the electronic structure and the
subsequent treatment of the screening. Our procedure cap-

tures the renormalization of the quasiparticle energies only. In
doing so, the computed enhancement yields superconducting
instabilities in these systems. However, the estimated Tc in
the hole-doped nickelate Nd0.8Sr0.2NiO2 remains much lower
compared with the experimental one. Consequently, another
mechanism seems to take over phonon-mediated supercon-
ductivity in this case.

Interestingly, we find that the above enhancement results
in phonon-mediated superconducting instabilities in the par-
ent NdNiO2 and LaNiO2 compounds also. Experimental data
suggests more insulating behavior in these systems compared
to their doped counterparts even if, in the end, they all re-
main metallic [43]. In terms of the Eliashberg theory for
phonon-mediated superconductivity, this circumstance would
naturally translate into larger values of the Coulomb pseu-
dopotential μ∗ (due to a weakened screening) and hence to
a lower, yet nonzero Tc � 0.3 K. Otherwise, the estimated Tc

can be as high as ∼3.5 K. Experimental evidence of super-
conductivity has indeed been reported for LaNiO2 [5] but not
for NdNiO2. The latter may simply be due to sample quality
issues, as it was initially the case for LaNiO2 [1], or due to
the emergence of competing orders (associated with magnetic
or charge-wave instabilities). In any case, this point deserves
further attention according to our results.

V. CONCLUSIONS

We have investigated the possibility of phonon-mediated
superconductivity in the infinite-layer nickelates within the
framework of DFT+GW . We have found that GW -corrections
lead to an enhancement of the electron-phonon coupling,
which is direcly tied to the distinct self-doping effect that dis-
tinguishes these systems from the cuprates. This enhancement
due to correlations produces phonon-mediated superconduct-
ing instabilities not present at the DFT level for the parent
compounds. Upon hole doping and pressure, however, the
calculated Tc tends to vanish and therefore cannot explain the
experimentally observed values. As a result, phonon-mediated
superconductivity is visibly preempted by another unconven-
tional mechanism in these systems.
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