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Comment on “Evidence for Narrow Baryon matics of quasifreeyn scattering. Roset al. [6] have
Resonances in Inelastipp Scattering” measured the cross section for neutron knockout in in-
elasticyd scattering,y(d, v'n)p, for quasifree kinemat-

In a recent Letter [1], Tatischeéft al. claimed evidence ics at energies at about, = 110 MeV (the energy bin
for three neutral baryon resonanc@s’ between the was about 40 MeV). Although the authors did not ex-
nucleon and theA(1232). Two of these have masses tract the differential cross section fem scattering, they
M = 1004 and 1044 MeV belowmy + m, and thus found agreement between the double differential cross
their widths (" = 4 to 15 MeV) are radiative. The third section d?c/d(),.dQ, and the theoretical calculation
resonancéM = 1094 MeV) also might have a radiative by Levchuket al.[9], obtained by the same kinemati-
decay. All of the resonances have to contribute tocal conditions.
Compton scattering on the nucleon and result in peaks Since the observed cross section is dominated by the
at energiest, = 68, 112, and 169 MeV, respectively, yn subprocess, rescaling arguments can be used to obtain
which were never observed on protons [2—5] or neutrongxperimental estimates for the differential cross section of
[6,7] loosely bound in the deuteron. Since constraintsyn scattering. This leads to the following result:
of this type are very sensitive and were not analyzed in
the Letter, we give estimates below. For other theoretical doyn _ {2-5 + 0.7 nb/sr, 90°
constraints, see Ref. [8]. dQpp, 132 = 0.7nb/sr, 135°

The differential cross section gfN scattering near the
resonance peak must be equally visible at any scatterin
angle. Forj = 1/2, itis justisotropic. Forj = 3/2, the
angular distribution typically foIIow% (3cogh + 7)ifa
dipole (E1 or M1) transition dominates, and is rather flat
with =25% deviations from an average magnitude. The
differential cross section averaged over angles and over a

E, = 110 MeV. Accordingly, we findX < 1.5 X
~7and hencd” < 6 eV for then*(1044) state.

From data on elastigd scattering at 69 MeV [7], one
can find the following bound for the total widths of the
p*(1004) andn*(1004) statesT', + I', = 1.5 eV.
Assuming that the given widths are not simply up-

f : per limits due to resolution, states af = 1004 and
centerccl):;mass energ))/(lntervAIW reads 1044 MeV with the properties given in Ref. [1] are com-
< N > -7 pletely excluded by Compton scattering data. The same
dQem. 4E5 . is valid for the 1094 MeV state unless its branching ratio
7.6, M = 1004 MeV is anomalously suppressed in comparison with a typical
=aX X {3.0, M = 1044 MeV value of B, ~ a.
1.5, M = 1094 MeV, It is worth mentioning that a previous search [10] for

where a = 107 nb/sr, X = (j + %)(F/AW)Brz, and isospin3/2 resonances in this mass gave a null result.
the radiative branching Br— 1 for the first two states. _ ThiS Work was supported in part by U.S. Department of
(Here we assumAW > T', which we show to be a very ENergy Grant No. DE-FG02-97ER41038.

good approximation.)

The data of Ref. [3] onyp scattering nearE, =
68 MeV have a scale of 10—15 pigr, with variations
of, at most, 3 nifsr in energy bins ofAW = 5 MeV.
Therefore, ap® resonance near 1004 MeV must haver. L. Workman
X < 4 X 107% and the total width < 0.2 eV, 7 orders Department of Physics, Virginia Tech
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of magnitude less than Tatischeff al. reported. Blacksburg, Virginia 24061
If we assumej = 1/2, the interaction leading to the .
transitionyN < N* is dipole M1 (or E1, depending on Received 15 January 1998 [S0031-9007(98)06797-0]

the parity of the resonanceyluy = —cH - &D. Herep  PACS numbers: 14.20.Gk, 13.60.Fz, 13.75.Cs, 14.20.Pt

is a transition magnetic (or electric) dipole moment and

e?/4m = a = 1/137. The radiative width of th&v* then [1] B. Tatischeffet al., Phys. Rev. Lett79, 601 (1997).

readsl’y = 4aEj , D?. With [, < 0.2 eV, the transi-  [2] P. Baranovet al., Phys. Lett52B, 122 (1974).

tion dipole moment ofV*(1004) is D < 1.0 X 1073 fm, [3] F.J. Federspiett al., Phys. Rev. Lett67, 1511 (1991).

that is, at least 3 orders of magnitude smaller than the[g] EE h"e}lc_G'bbol”e;ﬁ'”Pst- (R;E\;/.Sg%zcl)ggg(lggs).

size of the nucleon. The wave function of such a reso- H KW F?Og;:tt :I',Nqu-Phi/:ASl,zl 621 51990;'

nalrrchh\évc;lg?ngav\\llgya \éZ?; %T?;L?V[ilalagﬁvvgltgr:htjepgléflﬁr?:i]t. [7] M. A. Lucas, Ph.D. thesis, University of lllinois at Urbana-
r : Champaign, 1994.

I' < 1.6 eV for the p*(1044) resonance, and data of [g] | Mmasperi and G. Violini, Mod. Phys. Lett. /&, 101

Ref. [5] give BET" < 7 eV for the p*(1094). (1990): Ya. |. Azimov, Phys. LetB2B, 499 (1970).
Information pertaining to neutral states can be obtained,[9] M.I. Levchuk et al., Few-Body Syst16, 101 (1994).

in principle, via the reactionyd — ynp in the kine- [10] S. Ramet al., Phys. Rev. D49, 3120 (1994).
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