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K*-nucleon scattering and exoticS= + 1 baryons
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The K*-nucleon elastic scattering process has been reexamined in light of recent measurements which have
found a narrow exotiG&=+1 resonance in thelN invariant mass distributions. We have analyzed the existing
database in order to consider the effect of a narrow state on fik3-tmicleon observables.
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An analysis of isoscalar and isovector contributions to In the past, we have performed energy-dependEmt)
K*-nucleon scattering, using*p and K*d data, was pub- and single-energySE) fits to the database. The ED approach
lished [1] by the VPI group in 1992. The interest in this assumes a mild energy dependence over a wide energy range
reaction was driven by a search for possiBleresonances. and will smooth over any narrow structures. In the SE ap-
At the time of the VPI analysis, only isovector pole param-proach, the ED fit is used as a starting point for a fit to data
eters had been reported in the review of particle propertiel) @ restricted energy bin. We have generally allowed the
[2] (RPP. Breit-Wigner parameters were available for two Mmodulus of an individual partial wave to vary in the SE fit,

isoscalar states. By including*d elastic scattering and 2assuming a linear approximation, based on the ED result,

breakup data, an improved study of the isoscalar componeﬁ’t"er the data bin. Here also a narrow structure can elude

was performed. Both isovector and isoscalar poles were réietection, par;icularly if it lies between energies W_here mea-
ported. However, the inferred widths were of the order Ofsurements exist. As a result, we have taken a different ap-

100 MeV, and could be “explained” as pseudoresonanceeroach in this study.

whose resonancelike behavior was induced by the opening %f Narrow resonances were added to the VPI analysis using
channels such @A andK’N. As a result, these states were productS-matrix approach. Starting with the 1992 result,

. labeled SP92, we allowed a modification
removed from the RPP with the statement that “the generaﬁ

prejudice against. baryons not made of three quarks and the Trnew= Tspoot+ Sspol res (1)

Ezz?gsiny experimental activity” precluded any foreseeableto the T matrix, due to a(resonance + backgroupdon-
| . tributi

Recent result§3—7] from SPring-8, ITEP, Jefferson Lab, rioution Tre = Trest Sed g6 (2)

ELSA, and CERN/FNAL have dramatically changed the sta- . . .
tus of Z' resonancesnow denoted a® states. Unlike the ~ WNerein the resonance piece was parametrized as
broad resonancelike structures seen in previ§tls analy- /2

ses, these groups have reported very narrow peaks in their Tres= WosWoir2
KN mass distributions. The reported masses have been con- R !
sistent, clustered around 1540 MeV, with widths less tharmrhe width was given an energy dependence proportional
25 MeV. These results are in remarkable agreement with & phase space, normalized to unity at the resonance posi-
chiral soliton prediction of @* state at 1530 MeV, with a tion. However, for such a narrow state, this detail is not

3

width less than 15 MeV8]. important. For the background, we chose the form
In order to understand how this state could have eluded ) i
previous studies oK*N scattering data, we have reanalyzed Tee = Kaa(l ~iKgg) ™, 4

this reaction_, focusing on the 1540 MeV region..WhiIe thereith Kge proportional to|T,.J2, to have the greatest effect
are suggestions that this state should be seen iPghpar-  near the resonance. This additional background piece was
tial wave, we have scanned fo&, P-, and D-wave  4qded mainly to ensure sufficient flexibility in the param-
(So1 S11s Poy, Pos, P11, Pag Do, Dos, D1, andDss) Structures  grization. Parameters in the original SP92 fit were also
as well. Width estimates have generally been given as Upp&laarched in this study.
limits. For this reason, we have allowed for much lower val-  paia were analyzed with resonances covering a grid of
ues. As there have been essentially no new data for this refyeq) mass and width values, in order to see which values
action since our last published fit, we have used the 199¢qre favored9] in a particular partial wave. From an initial
result as a starting point. The fitting strategy and database atg,, with masses in the range between 1520 and 1560 MeV,
fully documented in Refl1]. Below, we give only our results it widths from 1 to 10 MeV, one feature was immediately
from a search for narrow structures. obvious. The addition of states with widths above 5 MeV
resulted in an enormous increaseyf often more than dou-
bling the y%data found in a fit from threshold td,,,

*Electronic address: arndt@reo.ntelos.net =1.1 GeV(y%/data=3198/1746 for isoscalar waves, and
"Electronic address: igor@gwu.edu threshold toT,,,=2.65 GeV(y?/data=4872/3663for isovec-
*Electronic address: rworkman@gwu.edu tor waves. The effect ow? is illustrated in Fig. {a) for the
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FIG. 1. Change of overalj?
due to insertion of a resonance
into Py, for M=1520-1560 MeV
with (@) I'=2 and 5 MeV andb)
'=0.3 and 0.7 MeV, usingKN
plane wave approximatio(PWA)
[1]. Energies where measurements
exist are labeled by vertical bars
(for references, see Refl]). In
Fig. 1(b) the 1535-MeV values for
Ax? are off scale.

FIG. 2. Change of overalj?
due to insertion of a resonance
into (8) 1 and (b) Pgz for M
=1520-1560 MeV with I'=0.3
and 0.7 MeV usingKN PWA [1].
Energies where measurements ex-
ist are labeled by vertical ba(for
references, see Rdfl]).

Po; partial wave. Similar results were found for other partial Py; plots have the most suggestive dips near @femass,

waves. This is in agreement with a claim by Nussifia0],
based on a lack of pronounced structure inKhd total cross
section. In Ref[10], the conservative estimaig)+<6 MeV
was given. A limit of 'g+<9 MeV was given in the ITEP

bubble chamber measurements of Réf.

to the®* was a limiting factor(In our search for narrow’

but with such sparse data coverage this cannot be considered
as definitive proof. Plots of isovector waves for the widths
displayed in Figs. 1 and 2 show no regions of negafiyé.

In summary, based upon a reanalysis of the exiskifly

] € _ ~ database, we find th&@* widths beyond the few-MeV level
We found noy” improvement associated with the addition are excluded, confirming a claim based on total cross section
of resonances in thé P, andD waves, unless the inserted ata[10]. The existence of &* in the Py, state, with a width

very narrow widths, a lack of data at energies corresponding the existingK*p scattering data. As th®* has been seen

in both K*n andK%p mass distributions, our assumption of a

was generally possible to insert keV-width states, withouinore definitive conclusion will have to await further mea-
serious effect, if they filled gaps in the datab@8k) In Fig.  gyrements.

1(b), we again plot the change ig¥ associated with reso-

nancegin the Py; wave) having widths below 1 MeV. The The authors thank Ya. Azimov, A. Dolgolenko, and W.
location of available data is also indicated. Unfortunately, theRoberts for many helpful discussions. This work was sup-
®* mass, near 1545 MeV, falls in a data gap. As a result, wgorted in part by the U. S. Department of Energy Grant No.
have little sensitivity to thé®™, if its width is much below an DE-FG02-99ER41110, and by Jefferson Lab and the South-
MeV. In Fig. 2, we show similar mappings for ttf®, and  eastern Universities Research Association under DOE Con-
Py3 partial waves, also for the case of sub-MeV widths. Thetract DE-AC05-84ER40150.

[1] J. S. Hyslop, R. A. Arndt, L. D. Roper, and R. L. Workman,
Phys. Rev. D46, 961 (1992.

[2] M. Aguilar-Benitezet al,, Phys. Lett.170B, 289(1986); T. G.
Trippe et al, Rev. Mod. Phys.48, S1(1976).

[3] T. Nakanoet al,, Phys. Rev. Lett91, 012002(2003.

[4] V. V. Barminet al,, Phys. At. Nucl.66, 1715(2003 [Yad. Fiz.
66, 1763(2003)].

hep-ex/0307088.
[6] J. Barthet al,, Phys. Lett. B572 127 (2003.
[7] A. E. Asratyanet al, hep-ex/0309042.
[8] D. Diakonov, V. Petrov, and M. Polyakov, Z. Phys. 269,
305 (1997).
[9] A similar method was used to search for narrow resonance
states in pion-nucleon elastic scattering, see Ya. Azimov, R. A.
[5] S. Stepanyaret al., hep-ex/0307018; V. Koubarovsky and S. Arndt, 1. I. Strakovsky, and R. L. Workman, Phys. Rev.68,
Stepanyan, irfProceedings of Conference on the Intersections 045204(2003.
of Particle and Nuclear Physics (CIPANP2003), New York [10] S. Nussinov, hep-ph/0307357.

042201-2



