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We respond to the Comment by Thomas and Miller, and reassert our view that the quark-meson
coupling model can be used to explain the existence of a second nucleon resonance near 1440 MeV
and the 5 resonance at 1600 MeV.

In a recent Comment, Thomas and Miller' (TM) out-
line numerous improvements to a calculation done previ-
ously by us. We can find nothing objectionable with the
suggestions made by TM. However, there are numerous
comments and claims to which we would like to respond.

TM correctly point out that we did not use a Yukawa
distribution for the meson wave functions. Instead, we
used a Gaussian distribution for calculational simplicity.
Given the roughness of the calculation, we feel this ap-
proximation is justified. Also for simplicity, we used the
same length parameter (P) for all three-quark —one-
meson basis states within the physical wave function of
each ground-state baryon, even though a shorter length
parameter would have been more accurate in some cases.
TM notice that using the same value of P in all basis
states leads to an underestimate of it. They are correct,
but in fact there is another, more important eff'ect. Con-
tributions from spatial excitations of quarks will change 13

even more. However, the main conclusions are not
affected by improved values of P. Our calculation of the
spectrum of states with nucleon quantum numbers will
still predict an excited state with an energy close to the
Roper resonance that couples to the ~N scattering chan-
nel.

TM claim that the energy shift of the nucleon due to
pion coupling is "fairly model independent at about
( —300, —400) MeV" '. We are not the first to estimate
the energy shift to be about —100 MeV. In the original
article, numerous estimates by other authors were in-
cluded, all showing that our estimates were in rough
agreement with previous calculations.

TM examine the strong decay width and conclude that
the first-order correction (as shown in Fig. 1 of Ref. 1)
has not been included in our calculation. We have not
done a field-theoretic calculation of the width, nor have
we used Feynman diagrams, but by using physical states
(instead of bare states) in our calculation, we have, in

effect, included corrections to order g (where g is the
quark-meson coupling constant), and have therefore in-
cluded contributions from processes shown by TM.
(There is the possibility that TM are also using physical
wave functions, making the indicated process a higher-
order correction. If so, we retort that corrections on the
order of 10—20% do not change the fundamental con-
clusions of the article. )

We would like to restate our view that there are two in-
teresting questions in low-energy mN scattering, one each
involving the N(1440) and b, (1600). In the case of
N(1440), there is speculation that two states lie within a
single scattering peak, while standard quark models pre-
dict only one. In the case of b, (1600), there exists a weak
resonance in the data, but standard quark models con-
sistently predict energies that are between 100 and 300
MeV too high, and usually about 200 MeV too high.
There are therefore potentially two observed states in the
data that cannot be accounted for by standard quark
models. In our calculation, there are two predicted states
in the S =0 sector that couple (relatively) strongly to the
mN continuum and that correspond to the two states not
accounted for by other models.

TM assert that the excited states predicted by our
model are not resonances, but rather, are part of the mN
continuum. TM's interpretation may in the end be
correct, but we believe that our shell-model approach is a
good first approximation. To the extent that pseudosca-
lar mesons are viewed as qq pairs, our basis states are
equivalent to "exotic" (q "q) states sometimes used in
other calculations. It is not unusual, therefore, to inter-
pret physical states dominated by three-quark —one-
meson states as resonances.

In general, we appreciate the intentions of TM*s Com-
ment but we feel that the main conclusions are not
compromised by the calculational simplicity used in the
original investigation.
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