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The values of the meson masses reported in Ref.@1# are
not correct. The correct answer for the meson masses
mixings are given by Eqs.~45! and ~46! in Ref. @1# with C
52c/ f p

2 and

c5
3D2

2p2 , ~1!

whereD is the value of the superconducting gap at the Fe
surface. To leading order in perturbation theory, the cons
denoted in Ref.@1# asc8 vanishes. Parametrically, the mes
masses are of ordermqD/m instead ofmq as reported in Ref.
@1#. Moreover, sincec8 vanishes to the leading order, a tru
inverse mass hierarchy emerges instead of a partial one
viously reported. This means the inverse hierarchy ant
pated by the heuristic argument following Eq.~46! in Ref.
@1# is indeed realized.

Technically, the mistake of our previous calculation of t
masses came from the failure to take into account the
that the quark mass insertion in a quark line changes
quark mass shell fromE5upu2m to E52upu2m @2#. As a
result, an almost on-shell quark near the Fermi surface
comes an off-shell particle with virtuality 2m.

The correct computation of the constantsc andc8 follows
the same methodology of Ref.@1# of matching vacuum en
ergies and involves the evaluation of two Feynman diagra
in Fig. 1, which both make leading-order contributions to t
shift of the vacuum energy. Note that the gap insertio
which reverse the direction of the quark lines in Fig. 1, oc
only on the propagators which are near the particle m
shell. The lower part of the first diagram betweenM inser-
tions corresponds to the one-loop quark self-energy an
equal, by the gap equation, to a quantity commonly refer
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to as the ‘‘antiparticle gap.’’ The latter is, however, n
gauge invariant even to leading order in perturbation theo
Consequently, the first diagram is not gauge-fixing indep
dent on its own. However, the sum of the two diagrams
indeed gauge-fixing independent, which is a consequenc
Ward-Takahashi identity and can be verified by a direct c
culation.

The following comments concerning the result~1! are in
order. The contribution of themagneticgluon exchange can
cels between the two diagrams. This happens because e
sion of a magnetic gluon by an on-shell quark is suppres
by parity conservation. As a result,c is proportional toD2

instead ofD2 log(m/D). The remaining electric gluon ex
change is suppressed at small gluon momenta because o
angular momentum conservation and the requirement
the helicity flip must occur in the diagram. This removes
collinear divergence which would have given rise to an ex
factor of 1/logg @3#.

The authors thank the Institute for Nuclear Theory at
University of Washington for the hospitality during th
completion of this work.

FIG. 1. These two diagrams~together with their parity and
charge conjugation mirrors! contribute to the shift of vacuum en
ergy to the leading order ing. Thin lines denote quarks which ar
almost on-shell near the Fermi surface~virtualities of orderD).
Thick lines correspond to the off-shell quarks~virtualities close to
2m).
.
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