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In the original paper, all results relying on the numerical computation of the phonon-mediated electron-electron interaction
contain an error. Here, we present corrected versions of these results. The main conclusion, namely, that phonon-mediated pairing
yields intrinsic topological superconductivity with a spinless chiral p-wave gap function on the surface of Weyl semimetals,
remains valid. Furthermore, there is an error in Table I of the original paper regarding the phonon model. A typo in the symmetry
analysis led to us setting groups of two force constants equal as enforced by symmetry. In fact, there is no symmetry argument
that forces them to be equal. The original results then simply present the case where they are chosen to be equal. We present an
updated version of Table I showing general force constants.

We made a point in the original paper that the phonon-mediated interaction typically prefers a local minimum of the gap
magnitude in the center of the arc, unlike the prediction from a local Hubbard attraction [1]. This claim was repeated in the
abstract, introduction, and conclusion. Here, we show that the typical case in fact is that a phonon-mediated attraction prefers a
maximum gap magnitude in the center of the Fermi arcs. We find a new parameter set where a phonon-mediated attraction still
gives a local minimum in the center of the arc. This involves introducing a dependence on the orbital degree of freedom also in
the out-of-plane hopping. The mechanism behind the local minimum in the center of the Fermi arcs remains the same as stated
in the original paper, but with more stringent requirements on the electronic surface states.

The motivation to focus on the local minimum of the gap in the center of the Fermi arcs was the observation of i-wave
pairing in Ref. [2]. A local minimum in the gap amplitude appeared to indicate that phonon-mediated pairing might be relevant
there despite the different gap symmetry. In Ref. [3], the authors show that phonon-mediated pairing combined with Coulomb
repulsion can explain the i-wave gap when the surface state bandwidth is comparable to the maximum phonon energy. The
mechanism also works when phonon-mediated pairing alone predicts a maximum gap magnitude in the center of the arc. The
unique feature of the phonon-mediated attraction in the slab geometry, compared to a local Hubbard attraction, is that it has
a long-ranged component in real space. When Coulomb repulsion then prevents short-ranged real-space Cooper pairing, the
long-ranged attraction from phonons can generate higher angular momentum pairing such as the i wave. In momentum space,
we identify the long-ranged component of the phonon-mediated interaction as a peak in the interaction at zero momentum
transfer.

Tables I, II, and III present corrected force constants as constrained by the symmetries of the P31m space group. By
additionally choosing y; = y», p1 = p3, P2 = pa, p7 = P9, and pg = pjo, Tables I, II, and III simplify to Table I in the original
paper. For the updated results presented here, we continue to choose all next-nearest-neighbor force constant parameters to be
equal; p; = p = —y,/10+/2. We also set y, = y; and y; = ys. Note that these choices are not enforced by symmetry, but are
made for simplicity.

In the corrected results we use Mt = 4.87 x 10* where in the original paper we used Mt = 5.6 x 10*. A lower mass slightly
increases the strength of the electron-phonon coupling (EPC). Mt = 4.87 x 10* gives M = 204 u (the average atomic weight in
PtBi,) if f = 1 eV and a = 1 A. In the original paper we made the same claim about M7 = 5.6 x 10* due to a typo. We stress
that Figs. 1, 2, 3(f), 3(g), and 6 in the original paper remain correct as they do not rely on the electron-electron interaction.

Other than the mass, we present results with the same parameters as in the original paper in Figs. 1-4. The qualitative results
are the same, but there are several quantitative changes. Figures 1 and 2 show the solution to the Fermi surface (FS) averaged
linearized gap equation for the bottom surface Fermi arc. We still get a p, + ipy-wave gap and a local minimum of the gap
amplitude in the center of the Fermi arc. The change is in the phonon-mediated electron-electron interaction. Unlike in the
original paper, it now shows a local minimum of Vj; at k = k’. That applies both for k in the center of the Fermi arc, and at
the midpoint between the center and the end point. The local minimum in the gap amplitude in the center of the arc is due to
strongest pairing when k and k” are at opposite sides of the center of the Fermi arc. That is most easily seen in Fig. 2(b).

In the original paper, we argue that Vkis, =—>. S8k i/ Pk—k'm + >om S 18 i/ Prk'm should have a peaked abso-
lute value at k = £k’ due to the out-of-plane type EPC. For that contribution, g is nonzero and wy,,, is small for the optical
modes. That analytic expectation still stands, so the suppression of Vi at k = £k’ in Fig. 2(b) must be due to cancellations
between all the terms that contribute to the sum.
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TABLE 1. Parametrization of dDH.,(I_l ;i)/M for nearest neighbors. The self-force coefficients are ®,,(0)/M = ®,,(0)/M = =3y, — 3y, —
2y —=3p1 —3p2 — 3p3 — 304, P (0)/M = —6y4 — 2y5s — 6p5 — 6p6, and @,,,(0)/M = 0 if n # v.

R./" _ _ _ _ _ _ _
j7aY; 8 8 33 04 ds 6 di=(7.8)
xx 7 —1n =3n) 7 7 —1n —=3n) 7 s
»y v 18y =) % v 16y =) V2 V3
s Y4 V4 V4 V4 Y4 Y4 Vs
xy ?(m - ) 0 —?(m - ) ?(yl - ) 0 —%3()/1 - ) 0
yx Ly — ) 0 ~By—p)  Boi—n) 0 ~ L —p) 0
xz Y6 0 —Y6 Zi 0 -V 0
7x V7 0 -y Y6 0 —¥6 0
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That is confirmed by considering Fig. 3 showing superconductivity on the top surface. There, V;y is peaked at k = k', unlike
the usual case for phonons. With the corrected calculation, it is now the top surface that dominates the superconductivity (has
the largest 7). We confirm that in Fig. 4 with an updated version of Fig. 4 in the original paper. Now, we see that the gap is
negligible outside the top surface Fermi arc on the full FS. For the top surface, we find a maximum gap amplitude in the center
of the Fermi arc. That is because the phonon-mediated attraction is strongest in the center of the arc.

We obtain that Vj; is peaked at k = k’ on both surfaces by tuning the phonon parameters, specifically we reduce the phonon
energy atq = 0 and increase it atg = M compared to the original paper. See Fig. 5(d) for the phonon spectrum at new parameters.
In that case, we find that the most common behavior is to have maximum gap amplitude in the center of the Fermi arc on both
surfaces.

A natural question is if it is still possible to find a local minimum of the gap in the center of the Fermi arc as presented in
the original paper when Vj; is peaked at k = k' on both surfaces. For that, we find it necessary to introduce a separate hopping
strength for intra- and interorbital hopping out of plane. We label these 8 and S, respectively. Then, the upper diagonal block in
the slab Hamiltonian matrix is

B 0 Bo —Sk

1 ,B _S;(k ﬂo
2 _:30 —Sk _:3 0

- =B 0 B

With the hierarchy of hopping amplitudes [f,| < [B,| <t < B, we find a local minimum of the gap in the center of the Fermi

arc in Fig. 6(a). From Fig. 6(b) we see that the reason is that here, the phonon-mediated attraction Vj is weaker in the center

of the arc than at the midpoint between the center and the end point of the arc. The new electron bands and full FS are shown

in Figs. 5(a) and 5(c). Note that compared to the parameters used in the original paper, the surface states are less extremely
surface localized [compare Fig. 1(c) in the original paper and Fig. 5(c)]. Also, the two surface states that cross between I' and

Hy (k) = ey

TABLE II. Parametrization of ® ,“,(R ;i)/M for the next-nearest neighbors in the positive z direction.
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TABLE III. Parametrization of ®,,,(R;)/M for the next-nearest neighbors in the negative z direction.
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M in Fig. 5(a) seem to show some degree of hybridization. In other words, there are finite-size effects, unlike the case at the
parameters used in the original paper.

Remember that the weight of the states is defined as Wy, = ZZL,.:l(Zi — DYz 1>/ (L — 1), where |¥g,..,|? is the sum of
squares of the four entries in the eigenvector of band n associated with layer z;. By considering |y, |* for the bands with Fermi
arcs and with momentum in the center of the Fermi arc, we find that as a function of z;, |V, |2 shows a smooth exponential
decay from the surface at the parameters in Fig. 1. The occupation on the layer next to the surface is not negligible, and so
the out-of-plane contribution to EPC is not suppressed in the center of the Fermi arc. At the parameters used in Fig. 5, on the
other hand, |, ., |* shows a jagged behavior. The electrons are spread on more layers close to the surface, but at the same time
certain layers have a very small, almost negligible occupation compared to their neighbors. We conjecture that this suppresses
the contribution from the out-of-plane type EPC in the center of the arc. As the momentum moves along the arc, the occupation
on the previously suppressed layers increases, and so does the strength of EPC. Eventually, when approaching the end of the
Fermi arc the states become more bulklike, and then the strength of the phonon-mediated electron-electron attraction decreases
again. Jagged occupation on layers could be the case in PtBi, due to its trilayer structure [4,5]. A jagged occupation on layers
can also occur in other Weyl semimetals, an example being the diamond lattice model in Ref. [6].

Additionally, we note that the hopping hierarchy |¢,| < |B,| <t < B could be reasonable for PtBi,. The orbitals in the
effective model are unspecified, but the signs of hoppings indicate that one has even and the other has odd parity. In PtBi,,
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FIG. 1. (a) Real, (b) imaginary, and (c) absolute value of the gap function on the bottom surface Fermi arc. The values are scaled by the
maximum absolute value of the gap Ap.x. The absolute value of the gap is the same on all six arcs. (d)—(g) give the phonon-mediated electron-
electron interaction Vi as a function of k' with k fixed as indicated. The parameters are t,/t = 1.5, 8/t = —1.5, u/t = —0.05, w,/t = 0.2,
a/t =—-018,y/t = —-0.2,y, = —(0.0052)%, 3 = s = 0.45y1, v = V1, Vs = 1.571, M = 4.87 x 104/t, X =8, Nyamp = 150, and L = 40.
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FIG. 2. (a) The same as Figs. 1(a)-1(c), but now shown as a function of the angle 6 that k makes with the k, axis. The black regions
indicate directions where there is no Fermi arc. Here, we do not solve for the gap, and so the lines are just linearly interpolated. We show a
bit more than one full revolution. (b) The phonon-mediated electron-electron interaction Vjy as a function of the azimuthal angle 6’ of k’. The
azimuthal angle 6 for k is fixed as indicated for the blue and orange curves; in the center of a Fermi arc and the midpoint between the center
and end point, respectively. The parameters are the same as Fig. 1.

p- and d-wave orbitals dominate [5]. Thus, it seems reasonable that interorbital hopping is smaller than intraorbital hopping.
In general, for multiorbital systems, 8, = B is less likely than 8, # B, so this change of the model is more realistic.

With calculations such as Ref. [3], we briefly consider the role of Coulomb repulsion for the case of a large surface state
bandwidth compared to the maximum phonon energy. If EPC prefers a local minimum of the gap at the center of the Fermi
arcs, adding Coulomb repulsion decreases the gap amplitude there relative to the gap maximum. That is because the Coulomb
repulsion is strongest in the center of the Fermi arcs.

Finally, Eqgs. (B1) and (B2) in the original paper should read
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FIG. 3. (a) Real, (b) imaginary, and (c) absolute value of the gap function on the top surface Fermi arc. The values are scaled by the
maximum absolute value of the gap A,.«. The absolute value of the gap is the same on all six arcs. (d)—(g) give the electron-electron coupling
Vi as a function of k" with k fixed as indicated. The parameters are Ny, = 126 and otherwise the same as Fig. 1.
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FIG. 4. (a) Real, (b) imaginary, and (c) absolute value of the gap function on the full Fermi surface (FS). The values are scaled by the
maximum absolute value of the gap Ap.x. The absolute value of the gap is the same on all six pockets. (d)—(g) give the electron-electron
coupling Vj; as a function of k’ with k fixed as indicated. The parameters are Ny, = 330 and otherwise the same as Fig. 1.
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FIG. 5. (a) Electron bands in a slab geometry, with each band colored by the weight of its eigenstate Wy, . (b) Illustration of the system
and the color code for top surface, bulk, and bottom surface. (c) FS shown within the first Brillouin zone, colored by the weight of the
eigenstate. The full FS contains the Fermi arcs on the two surfaces and the projection of the bulk FS. (d) Black lines show the phonon spectrum
in a slab geometry. Blue, orange, and green dashed lines show the three acoustic phonon modes with periodic boundary conditions in all
directions at g, = 0. The parameters are ¢,/t = 0.05, B/t = —1.5, B,/t = —0.1, u/t = —0.02, w,/t = —1.3, a/t = —0.08, y/t = —0.08,
y1 = —(0.005¢)2, y3 = 0.43y, ya = 1.5yy, y5 = 0432y, ys = 0.6y, (a), (c) L = 45, and (d) L = 10.

FIG. 6. (a) Real, imaginary, and absolute value of the gap function on the bottom surface Fermi arc, which dominates the superconductivity
at the new parameters. The gaps are shown as a function of the angle 6 that k makes with the k, axis, still giving us a p, + ip,-wave gap function
in the band basis. The black regions indicate directions where there is no Fermi arc. (b) The phonon-mediated electron-electron interaction
Vi as a function of the azimuthal angle 6’ of k'. The azimuthal angle 6 for k is fixed as indicated for the blue and orange curves; in the center
of a Fermi arc and the midpoint between the center and end point, respectively. The parameters are M = 4.87 x 10*/1, x = 14, Ngpp = 102,
L = 45, and otherwise the same as Fig. 5. We find 2 & 0.34 giving 7, ~ 13.7 K ifr = 1 eV.
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i.e., while the derivatives are evaluated in equilibrium, the derivatives of V (r;s — F;,) should be taken with respect to the
instantaneous positions F;, and F;g. These typos had no consequence as we did not model the potential energy V (Fjg — Fiy)
nor compute these derivatives to derive the phonon spectrum.

We thank Kristoffer Leraand for pointing out the error in our original calculation.
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