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We have discovered that our form for the strained positions
of the carbon atoms in the graphene lattice was incomplete. In
this Erratum, we show how the complete treatment changes our
conclusions. In particular, the second of our two conclusions
below is not true:

(1) To correctly describe the shift in the positions of the
Dirac points from the reference (flat, undeformed) state to the
strained state in terms of a strain-induced vector potential, the
corrections arising from the deformation of the lattice ( �Alatt =
�AK i

− �Ap, where �AK i
and �Ap are defined in Eqs. (4) of the

original paper) should be taken into consideration in addition
to the changes in the nearest-neighbor hoppings [e.g., Eqs. (4)
or Fig. 2].

(2) A nonuniform (yet smooth so that the effective mass
approximation is still meaningful) strain distribution endows
�Alatt with a position dependence which leads to a correction to

the pseudomagnetic field �BK i
= ∇ × �AK i

. Figure 3 showed
the effect of this correction.

The second conclusion is incorrect because, although the
corrections �Alatt are finite and, in general, have a position
dependence, their rotational is identically zero and, thus, so is
their contribution to the pseudomagnetic field. This has been
pointed out recently by de Juan et al.1 Below, we elaborate on
that and on the reason why Fig. 3 apparently shows a nonzero
�BK i

when it should have been zero by construction. We trust
the details will benefit the reader.

Our original form for the strained nearest-neighbor vectors
was incomplete. Under the Cauchy-Born hypothesis, the
position of the ith atom in the deformed configuration Ri

is given with reference to the undeformed one r i in terms of
the deformation field u(r),

Ri = r i + u(ri ). (1)

The electronic dispersion is affected by changes in the nearest-
neighbor vectors δ1,2,3, which, on account of (1), are given
approximately by

δ′
i(r) � δi(r) + (δi · ∇) u(r) = (1 + ∇u) · δi , (2)

where ∇u is the Jacobian of the displacement field known as
the displacement gradient tensor,

[∇u]ij = ui,j = ui,j + uj,i

2
+ ui,j − uj,i

2
≡ ε̃ij + ω̃ij → ∇u = ε̃ + ω̃,

where ω̃ is the rotation tensor and ε̃ is the linear strain tensor,
which is only one part of the full (Lagrange) strain tensor given
by ε = 1

2 (∇u + ∇u� + ∇u�∇u) = ε̃ + 1
2 (∇u�∇u). Instead

of using Eq. (2), in our original paper, we mistakenly took the

strained nearest-neighbor vector to be δ′
i(r) � (1 + ε) · δi , a

result that is only true in special cases. In fact, even δ′
i(r) �

(1 + ε̃) · δi is only valid if the deformation does not involve
local rotation (ω̃ = 0).

When the correct expansion for the strained position of the
atoms is used, it becomes apparent that the lattice corrections
cannot contribute to the pseudomagnetic field. Upon expansion
around a corner of the Brillouin zone of the undeformed lattice
K , the lattice corrections to the vector potential can be cast as1

�Alatt = �AK − �Ap ∝ ∇(K · u). (3)

Since the above is a total derivative, it cannot contribute to the
pseudomagnetic field because ∇ × ∇φ ≡ 0. This can also be
verified by direct inspection of Eqs. (4) of the original paper,
which remain valid in form if the replacement ε → ∇u is
made.

Having clarified and established the correct expansion
of the nearest-neighbor vector and the lack of an induced
pseudomagnetic field, a few comments on the results in the
original paper are in order:

(i) Lattice corrections beyond hopping clearly do not
contribute to the pseudomagnetic field as originally claimed in
the paper.

(ii) The lattice corrections are still needed to correctly
describe the shift in the positions of the Dirac points due
to strain. Thus, when the position of the Dirac points is
required in a global frame of reference (e.g., to describe
momentum-sensitive electronic tunneling to/from strained
graphene from/to another system, probe, or contact), Eqs. (4)
should be used with the substitution ε → ∇u,
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(iii) Unlike for the lattice corrections, the Lagrange strain
tensor ε should still be used in the hopping contributions to
the pseudovector potential ( �Ap) rather than ∇u or ε̃. This is
because, at the level of the tight-binding model considered
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here, ti depends only on the nearest-neighbor distance given
to first order by |δ′

i | ≈ a + 1
a
δi · ε · δi .

(iv) Equation (3) of the original paper,

H � −
∑
�k,j

(t0 + δtj − it0�k · ε · �δj )e−i�k·�δj a
†
�kb�k + H.c.

is written as ∝ k · ε · δi when, rigorously, it should have been
∝ k · ∇u · δi .

(v) Figures 1 and 2 are correct. For the deformations
considered (plane, pure strain), the expressions in Eqs. (4)
of the paper are correct as originally stated.

(vi) Since lattice corrections cannot alter the pseudomag-
netic field, Figs. 3(b) and 3(c) should be no different from
Fig. 3(a). This was inaccurate in the original paper because
we expressed the deformation of the nearest-neighbor vectors
in terms of the Lagrange strain tensor directly obtained from
our finite-element analysis rather than using the displacement
gradient tensor. Extracting the plane projection of the displace-
ment gradient from the simulation and replacing it in Eqs. (4)
yields a pseudomagnetic field with no contribution from lattice
corrections.

We acknowledge discussions with M. A. H. Vozmediano
and G. G. Naumis drawing our attention to these issues.

1F. de Juan, J. L. Mañes, and M. A. H. Vozmediano, arXiv:1212.0924.
Notice that this reference also discusses additional contributions
which are of higher order (∝q∇u, which are two small parameters

since q � |K |) and which we disregarded in our paper that only
considers first-order corrections in both strain and momentum
measured from the Dirac point.
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