
Rigamonti et al. Reply: The Comment by S. Sharma and
co-workers [1] does not contain benchmarks or criticism that
are pertinent to ourwork [2].OurLetter [2] contains a critical
discussion of the ability of static scalar exchange-correlation
kernels f xc to describe optical spectra and exciton binding
energies; it proposes a way to estimate the latter by using
RPA results only, and it provides arguments for an explicit
expression for such a simplified f xc, called the RPA boot-
strap (RBO) kernel. This RBO kernel, as we have explicitly
stated in Ref. [2], does not reproduce spectra quantitatively,
but it gives satisfactory exciton binding energies.
In the Comment, Sharma and co-workers formulate

several criticisms of the RBO kernel. (i) One criticism
concerns its performance for exciton binding energies,
which should be evaluated for a wider class of materials;
this task is not fulfilled by the Comment since, as we will
show below, their new results cannot be compared to ours.
The remaining points refer to (ii) the spectral weight of
RBO spectra in insulators, (iii) the performance of the RBO
kernel for small to medium gap semiconductors, (iv) the
related macroscopic dielectric constant εM, and (v) the
computation time as compared to the original bootstrap
(BO) kernel of Ref. [3] (BSK in their terminology).
Below we address each point.
(i) In theComment, it is claimed that theBOkernel by very

construction allows for local field effects (LFE), while the
RBOkernel does not. This is not correct: LFE are included in
the RBO kernel through the RPA response function, as
explained in Ref. [2]. The inclusion of LFE is indeed crucial.
Figure 1 shows a comparison of the RBO and BO spectra
without andwith LFE as included in Ref. [2], for Ar. Clearly,
the effect is dramatic. The inclusion of LFE in the RBO
kernel causes a red shift of about 1 eV. In the BO kernel, the
inclusion of LFE reduces the already small exciton binding
energy to almost zero. Therefore, calculations without LFE
cannot be compared to our results and thus do not constitute a
test of our RBO kernel. Moreover, our BO calculations
including LFE are different from the BO results shown in
Ref. [3] and reported in the right panel for comparison. This,
however, is not a contradiction: Sharma et al. used a different
quasiparticle gap in Ref. [3] (red arrow, see also the
supplemental material in Ref. [2] for LiF) and in the
Comment [1], respectively. This induces a strong change
in their results. In our calculation we use the experimental
fundamental band gap (vertical black dashed line). In any
case, it is very difficult to interpret Fig. 2 of the Comment,
since it is not clear how the error bars in Fig. 2(b) have been
inferred from the spectra in Fig. 2(a), as one can appreciate,
for example, in the case ofKr. Altogether, this figure does not
provide the desired rigorous comparison of exciton binding
energies on a larger set of materials.
(ii) We have never claimed that the RBO kernel leads to

significantly improved spectra. On the contrary, we have
shown [2] that the spectral weight is unsatisfactory, both for

bound and continuum excitons, and that for small gap
semiconductors such as Si the BO and RBO kernels give
very similar spectra. Thus, criticism (iii) is irrelevant.
(iv) We never claimed improved macroscopic dielectric

constants. Indeed, one cannot obtain good dielectric con-
stants and optical spectra with the same static scalar kernel
[4]. As mentioned after Eq. (5) in Ref. [2], for moderate to
large screening as for silicon or GaAs, the BO macroscopic
dielectric constant approaches ϵRPAM þ 1. Figure 2(c) of the
Comment does not reflect this fact.
(v) We have never claimed that the RBO kernel improves

the computation time with respect to the BO kernel of
Ref. [3]. Our work reduces the computational costs since
we give a formula for how to read exciton binding energies
from RPA results alone, independently of whether the RBO
or the BO kernel is used.
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FIG. 1. Optical spectra for Ar. The black curves represent
experiment. The vertical black and red dashed lines show the
fundamental quasiparticle band gap used here and in Ref. [3],
respectively. The left and middle panels show our results.
The right panel shows the BO kernel from Fig. 3 of Ref. [3]
and Fig. 2(a) of Ref. [1].
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