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In the following we respond to the comments by Rosner ef al. [Phys. Rev. B 79, 127101 (2009)].
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The first comment pertains to the magnitude of the lead-
ing hopping parameter ¢, obtained by Salunke et al! This
hopping is somewhat underestimated in the work by Salunke
et al.! in comparison to the work by Johannes et al.? and the
authors of the comment, by a series of full-potential density-
functional calculations, argue that this is due to the use of
tight-binding linear muffin tin orbital (TB-LMTO) method
within atomic sphere approximation (ASA) for the calcula-
tion of the band dispersion in Ref. 1. Johannes et al.> em-
ployed full-potential method to calculate the band dispersion
followed by a fitting scheme to extract various hopping pa-
rameters. Although for the systems considered here with an
isolated Cu d,2_,> band, an accurate full-potential calculation
followed by the fitting scheme, may provide very reliable
magnitudes for the various hopping parameters, it does not
provide as much insight into the origin of these tight-binding
parameters as the Nth order muffin tin orbital (NMTO)
downfolding approach. It is also to be noted that in the ab-
sence of a reliable scheme to obtain U, an accurate evalu-
ation of the hopping parameters for these strongly correlated
Heisenberg antiferromagnetic (HAF) systems is presently
less important as it does not provide accurate enough esti-

mate for the exchange integrals J;; crucial to model these

PACS number(s): 71.20.—b, 71.70.Gm, 75.10.Pq

systems. In view of the above, the main emphasis of the
work by Salunke ef al.! has been to understand the origin of
the dominant nearest-neighbor hopping parameter (¢,) crucial
for the unique one-dimensional properties of these systems,
using an ab initio scheme where the use of TB-LMTO ASA
method is found to be adequate for the description of band
dispersion. Using NMTO downfolding scheme in the frame-
work of TB-LMTO ASA, Salunke ef al.! not only filter out
the low-energy band dispersion but also obtain the corre-
sponding Wannier functions that give rise to these bands
thereby providing a direct access to the origin of the various
hopping integrals crucial to understand the physics of these
systems. The second comment by Rosner et al. is on the
exact diagonalization studies in Ref. 1. Salunke et al.'
merely speculated that small interchain hoppings may be im-
portant for the low-temperature properties of these com-
pounds. They tried to verify the above speculation using ex-
act diagonalization studies on small systems which has been
criticized by the authors of the comment. However, the exact
diagonalization studies carried out by the authors of the com-
ment do not rule out the importance of the small interchain
couplings for the low-temperature properties of these sys-
tems as anticipated by Salunke et al.!
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