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FIG. 2. A"™*(1236)7" mass spectrum for || (beam to
77) less than 0.6 (BeV/c?)?. A*" is defined as 1120
MeV/c? < M(p7*) < 1320 MeV/c?. (a) Events in beam
momentum interval I. (b) Events in interval II.

However, in this case the meson would have to
be doubly charged. A more likely exchange
mechanism for production of an 7 =2 baryon in
these reactions would be 7=3 baryon exchange.
We have also made cuts corresponding to pro-
duction by baryon exchange, and we see no en-
hancement. Finally we note that we have exam-
ined the pr*r* mass spectrum at each of our
momentum settings separately, and we find no
evidence for an enhancement at any of them.

In conclusion, we see no evidence for a nar-
row (I' S 60 MeV/c?) resonance in the mass
range 1500-2000 MeV/c2. The 40-ub production
cross section reported by Benvenuti, Marquit,
and Oppenheimer would correspond to a 6-stan-
dard-deviation enhancement in either of our
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FIG. 3. pr*n* mass spectrum for |¢| (beam to 77)
less than 0.6 (BeV/c2)?, and A**p? events excluded.
A*Y ig defined as in Fig. 2; p° is defined as 710 MeV/
c?<M(m*T™)< 810 MeV/c2. (a) Events in beam mo-
mentum interval I; (b) Events in interval II.

beam momentum intervals.
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OBSERVATION OF A,"*° PRODUCTION IN K*p INTERACTIONS AT 12.7 GeV/c t
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We observed statistically significant peaks in the charged and neutral three-pion mass
spectra at the position of the A, in the reactions K*p —~K%*prtn~r*0 at 12.7 GeV/e. We
discuss the possible interpretation of these peaks.

The A, meson has generally been observed as
a low-mass enhancement in the charged tri-pion
mass spectrum produced in the reaction’

- mintaTp. (1)

In this reaction the events in the A,* enhance-
ment have highly peripheral characteristics and
several nonresonant diffractive production mech-
anisms have been proposed to explain the ob-
served charged three-pion mass enhancement
characterizing the A, region.? It has thus never
been clearly established whether the A, should
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be regarded as a true resonant state or consid-
ered to be a kinematic reflection of some particu-
lar production mechanism,?

Recently there have been indications of A, pro-
duction in channels other than Reaction (1).* In
this note we present evidence for the production
of a state with the properties of the A4, in the re-
actions®

. K+P-’ pn*w*w'
T, ’ - @)

K*p—-K*pntn~ 1. : (3)
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Our data are taken from a T-event/ub exposure
of the Brookhaven National Laboratory 80-in,
bubble chamber to rf-separated 12.7-GeV/c K*
mesons produced at the alternating-gradient syn-
chrotron. We report on a study of 381 events
from Reaction (2) and 3497 events from Reaction
(3).°

Figure 1(a) displays the 7*7"7~ mass spectrum
for Reaction (2) while in Fig. 1(b) we present the
7*7~7° mass spectrum for Reaction (3). The
curves drawn on these figures represent poly-
nomial fits to the data [in Fig. 1(b) a Gaussian
was included at the «° mass]. The quality of
these fits was relatively insensitive to the order
of the fitted polynomial, and on the basis of the
curves shown we conclude that both peaks are
statistically significant. Throughout the remain-
der of this Letter we will refer to these peaks as
the A," and the 4,°.7
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FIG. 1. (a), (b) The three-pion mass spectra for
events in Reactions (2) and (3), respectively. The
smooth curves represent polynomial fits to the data
(see text).

We have investigated the possibility that the
A,° peak might arise from ¢° production, through
an analysis of the reaction

K'p—- KpK'K"™, (4)

We observed that about 50% of Reaction (4) was
indeed accounted for by the reaction

Kp~K'pg°
Lrxe-, (5)

The cross section for Reaction (5) is 15+4 ub.
The three-pion branching rate of the ¢° is small®
and we conclude that the ¢° can account for only
about 30 events near 1020 MeV in the 7% 7 7°
mass distribution of Fig. 1(b), and hence cannot
explain the observed peak in our data.

The spin and parity of the ¢ is 17, while that
of the A, is thought to be 1*, The normalized Da-
litz plot consisting of 7*7~7° events coming from
the ¢° would tend to show a concentration of
events in the center and a vanishing near the
boundaries, In contrast, a 1* state would not dis-
play this behavior.® In Fig. 2(a) we present the
7 7~ 7° mass spectrum for those events located
near the periphery of the Dalitz plot while Fig.
2(b) displays the tri-pion mass spectrum for
those events located in the central area of the
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FIG. 2. (a), (b) Three-pion mass spectra for Reac-
tion (3) for those events which populate the periphery
and the center of the normalized three-pion Dalitz plot,

respectively. The cross-hatched region corresponds
to the requirement that a charged p meson be present.
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a*n " n° Dalitz plot.'® We note that for the region
definitions employed, the two mass distributions
contain equal amounts of w° (J©=17) while the
peak at the A,° mass comes primarily from the
peripheral regions of the Dalitz plot.!! This re-
sult also argues against a ¢° interpretation for
the observed peak and suggests its identification
as a meson in the J* series 07, 1%,27, <=,

The cross-hatched events in Fig. 2 contain at
least one charged p; it is clear that this selec-
tion enhances the A,° peak. Since this effect may
be at least partially due to kinematics, we have
also investigated the p structure of the A,° events
through a simple method of background subtrac-
tion. We divided the three-pion mass spectrum
in the vicinity of the A,° into two regions: a peak
region centered on the A,° and a control region
consisting of events taken from immediately be-
low and above this peak region. Any differences
between the characteristics of events in the cen-
tral region and those in the control region were
attributed to the presence of the A,° signal in the
peak region,'?

In Fig. 3(a) we present the sum of the 7*7° and
the 7~ 7° di-pion decay distributions for those
events in the peak region,'® while in Fig. 3(b) we
display this combined distribution for the control
region; the 7*7~ di-pion decay distributions for
the peak and control regions are presented in
Figs. 3(c) and 3(d), respectively. The curves
drawn on Figs. 3(b) and 3(d) represent polynomi-
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FIG. 3. (a), (c) The m*n" and the n*r~ mass projec-
tions for the events in the A,’ region; (b), (d) the same
distributions for events near the A; peak, The smooth
curves in (b) and (d) are polynomial fits to the back-
ground data. These same curves are superimposed on
the A’ spectra in (a) and (c).
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al fits to these distributions; these same curves
have been drawn on Figs. 3(a) and 3(c) as an es-
timate of the contribution from the background
under the A,° peak. Based upon the difference
between Figs. 3(a) and 3(c) we can conclude that
we are not observing the decay of an I=2 pr7 sys-
tem since this would require twice as much neu-
tral as charged p in Figs. 3(a) and 3(c). If we
further assume that the charged and neutral
three-pion peaks in Fig, 1 represent the same
state then we can conclude that this state is an I
=1 p7 resonance —in agreement with previous
analyses of the A, meson.

Using the same subtraction technique we have
also investigated other significant characteris-
tics of the events in the A,° peak. These may be
summarized as follows: (1) There is essentially
no K'°(890) or K *(890) associated with the A4,°
peak. (2) There is essentially no K °(1420) or
K'*(1420) associated with the A,° peak. [This in-
cludes two-body as well as three-body decays of
the K'(1420).] (3) There is essentially no A**(1236)
associated with the A ,° signal.

The A,° events are produced peripherally in Re-
action (3) with the proton-to-proton momentum-
transfer distribution exhibiting an exponential
slope of 6 +2 GeV ™2, The momentum transfers
from the beam K* to the final-state K™ and to the
A,° also tend to accumulate at small values but
with smaller exponential slopes. Finally, the
K*A,° mass distribution is characterized by a
general enhancement in the region of small K*A,°
effective mass (1550 to 2000 MeV).

In summary, we conclude that we observe the
production of the A, and A,° mesons in Reac-
tions (2) and (3), respectively. Our observed 4,
position is 1030 +20 MeV and our estimate of the
A, width is 120 +30 MeV.' Our A, production
cross sections are ~20 and ~40 pb in Reactions
(2) and (3), respectively.
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