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Comment on “Quantum Monte Carlo Evidence for
Superconductivity in the Three-Band Hubbard
Model in Two Dimensions”

In a recent Letter, Kuroki and Aoki [1] presente
quantum Monte Carlo (QMC) results for pairing co
relations in the three-band Hubbard model, which
scribes the Cu-dx22y2 and O-px,y orbitals present in the
CuO2 planes of high-Tc materials. In this Commen
we concentrate on the parameter setUd ­ 3.2tpd , D ­
2.7tpd , tpp ­ 20.4tpd . For this parameter choice, Kuro
and Aoki see a maximal increase in thedx22y2 pairing
correlations which they associate with a signature of
diagonal long-range order (ODLRO). We argue that:

(i) The above parameter set is not appropriate for
description of high-Tc materials since it doesnot satisfy
the minimal requirement of a charge-transfer gap at ha
filling. To illustrate this point, we have calculated wi
QMC methods the average hole number as a func
of the chemical potential:knl smd. Our results, which
are plotted in Fig. 1, show a vanishingly small charg
transfer gap (i.e.,Dct , 0.07tpd). In contrast, for a
physical parameter set [2], one obtains a sizable cha
transfer gap which is detectable from the plateau in
knlsmd curve (see inset, Fig. 1). For the latter parame
set, a number of normal state properties were show
successfully reproduce experimental data [3]. Howe
despite intensive numerical efforts, no ODLRO w
unambiguously detected [4].

(ii) The observed increase in thedx22y2 channel(Fig. 2
in Ref. [1]) is dominantly produced by the pair-fie
correlations without the vertex part[5]. To prove this
point we have calculated the pair-field correlations in
d-wave channel summed over distancesr with jrxj, jryj ,

R fSdsRdg [see Fig. 2(a)]. As in Ref. [1], an increas
as a function ofR can be seen. However, the vert
contribution to the pair-field correlations, which is th

FIG. 1. knl smd on a 4 3 4 lattice at btpd ­ 10, 15 for the
parameter setUd ­ 3.2tpd , D ­ 2.7tpd , tpp ­ 20.4tpd . Inset:
knl smd on a 4 3 4 lattice at btpd ­ 10 for Ud ­ 6tpd , D ­
4tpd , tpp ­ 0.0 [2].
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FIG. 2. (a)SdsRd on an8 3 8 lattice at zero temperature an
U4 ­ 3.2tpd , D ­ 2.7tpd , tpp ­ 20.4tpd. (b) Vertex contribu-
tion to SdsRd shown in (a).

relevant quantity, is an order of magnitude smaller a
shows—within our numerical accuray—no significa
increase as a function ofR [see Fig. 2(b)]. Hence the
claim of evidence of ODLRO is not justified.
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