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EVIDENCE FOR AN ISOSPIN-; Km ENHANCEMENT AT A MASS OF 1160 MeV PRODUCED
IN K ™n INTERACTIONS AT 3.9 GeV/c*
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(Received 24 January 1969)

We report the observation of an isospin-} Kr enhancement at a mass of 1160 +10 MeV
with a width of 90 +30 MeV from the reaction K™n —-K,on_n at 3.9 GeV/c.

Two peaks in the K7 mass spectrum between
the well-known K, ,*(890) and K, ,,*(1400) reso-
nances have been reported from the reaction
K*p -pK °n*.! One is at 1080 MeV,? the other at
1260 +20 MeV.® The 1080-MeV K 7" peak is ob-
served mainly at an incident K* momentum of
3.5 GeV/c. Events in this peak also form the
N,,;*(1238)** in the 7*p mass combination. This
interference [between the possible K ,°r" effect
and the N, ,,*(1238)** resonance] and the limited
statistics inhibit any conclusion on the existence
of a K7 resonance in this mass region. Evidence
for the K,°r* peak at 1260 MeV is seen in a K,°n*
mass distribution [with the N, ,*(1238) events re-
moved] compiled from four experiments with in-
cident K¥ momenta between 3 and 3.5 GeV/c.
However, there is no strong indication of this
peak from any one experiment with the possible
exception of the one at 3.0 GeV/c. In addition to
these observations from production experiments,
a pole extrapolation attempt has been made*
for the K interaction from the reaction K*p
~N,,,*(1238)"*K*71™ at 7.3 GeV/c via a single-
pion-exchange model. To the extent that the
model is valid the result of this attempt suggests
a broad K7 enhancement at a mass of 1.1 GeV
and a width of the order of 400 MeV.

In this Letter we report an isospin-3 K7 en-
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FIG. 1. (a),(b) Dalitz plots of final states for Reac-
tions (1) and (2), respectively.

hancement at a mass of 1160 +10 MeV and a
width of 90 +30 MeV from the reaction K™
~K,°n™n at 3.9 GeV/c, an experiment with more
than twice as many events as any other single re-
ported experiment with a similar final state.
However, we have not seen evidence for the pre-
viously reported K effects at 1080 and 1260 MeV.
The Brookhaven National Laboratory (BNL) 80-
in. liquid-deuterium bubble chamber was exposed
to a separated beam of 3.9-GeV/c K~ mesons.
A partial analysis® of this exposure yields the
following®:

Number Number

Reaction of events of pictures analyzed
(VDK n—K r™n 30442 ~200000
(2K n—K 1 p 201 ~12000

vyisible K, decays only.

Figure 1(a) is the Dalitz plot for the K,°7=n
final state from Reaction (1). The K, ,,*(890)~
and the N, ,*(1238)~ are immediately obvious;
the ¥,*(1815)° appears as a 45° band indicated on
the plot. K,,,*(1400)~ is also produced in the re-
action. In addition to these well-established res-
onances, the K,°7~ mass projection (Fig. 2)
shows an enhancement of about 5 standard devia-
tions around 1.16 GeV. It is also evident from
the Dalitz plot that the 1.16-GeV K7 enhancement
occurs in the Ny ,,*(1238)~ band as well as in the
Y,*(1815) band. This point is illustrated in Figs.
2(b) and 2(c) where the K7 mass projections are
shown for the two halves of the Dalitz plot in
which the K,° goes forward or backward with re-
spect to the K7 system. The 1.16-GeV enhance-
ment occurs in both halves and although it is
strengthened in the forward direction because of
strong interference with the N, ,*(1238), there
is still a significant signal in the backward direc-
tion. Therefore, it is unlikely that the Kn effect
is manifested by peculiar decay angular distri-
butions of the N, ,*(1238)~ and Y,*(1815)° at ex-
actly the same K7 mass (1.16 GeV). A more
natural interpretation of this enhancement is to
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FIG. 2. (a) The K;"7~ mass spectrum in Reaction (1).
(b), (¢) The K;"v— mass plots in Reaction (1) for the
halves of the Dalitz plot in which the K,° goes forward
and backward with respect to the Kr system, respec-
tively (see text for details).

assume a K7 resonance at 1.16 GeV. Although
this Km amplitude is relatively weak in this reac-
tion, constructive interference with the strong
N,,,*(1238)~ and the Y,*(1815)° strengthens its
intensity. This interpretation is further sub-
stantiated by examining the final state K~ 7~ p

in which no strong K effect at 1.16 GeV is ob-
served [see Fig. 1(b)] inside or outside the

N, ,,*(1238)° region.” It is interesting to note that
we observe neither the 1080- nor the 1260-MeV
K,°r mass peaks in Fig. 2. It is also evident that
these peaks are not seen in events either inside
[Fig. 2(b)] or outside [Fig. 2(c)] the N,,,*(1238)~
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“mass band” as reported by other experiments.?3
It may be possible that the nature of the interfer-
ence can cause these relatively weak Km ampli-
tudes at 1080 and 1260 MeV, if they exist, to be
obscured at our energy.?

Assuming that there are three K,°r resonances
in the final state (1), a fit to the K,°7~ mass
spectrum yields the mass for this new K7 en-
hancement as 1160 + 10 MeV, and masses 891+2
and 1416 + 10 MeV for the K, ,*(890) and K, ,*(1400),
respectively.® These latter values are in good
agreement with established values.!® We obtain
a width for this new K7 enhancement of 90 + 30
MeV. This value is extremely sensitive to the
shape assumed for the background in this mass
region. The large error quoted here allows for
this uncertainty. We now consider the isospin
(1) and spin and parity (JP) of this enhancement,
assuming that it is indeed a resonance.

Isospin. — If Iis 3, then charge independence
implies that K ™n = [(K ~717),,00 //[(R°17),,5n] =9,
becoming 27 after correction for the visible
K°’s. However most of the K7 enhancement is
due to interference with the N,,*(1238)~ and
Y,*(1815)° bands. After calculating the relative
interference rates for the K~7~p final state and
allowing for the track length difference, we ex-
pect at least 35+ 4 events in the crossing regions
of Reaction (2) and observe only 9 +3 events [see
Fig. 1(b)], thus indicating an 7=} assignment.

Spin and parity. — Strong interference of this
Km enhancement with the N,,,*(1238)~ and the
Y,*(1815)° complicate the analysis. An attempt
has been made to study JP with and without
events in these two baryon resonances using the
moments method!!; structures in the coefficients
of the moments do show up in the K, ,,*(890) and
K,,,*(1400) mass regions, whereas the absence
of structure in the 1.16-GeV region may indicate
spin 0 for this object. Note that only the JP =07,
17, 2%, 37 .. series is allowed by the strong de-
cay to two pseudoscalar mesons.

In summary, we have seen evidence for an iso-
spin—% K7 enhancement at a mass of 1160+ 10
MeV and a width of 90+30 MeV. Further analy-
sis of the K~n~p final state is in progress in
order to understand the production amplitudes
for Y,*(1815)7~ and N,,,*(1238)K ~ without the
complication of this I=3 K amplitude, so that a
detailed study of the spin and parity for this en-
hancement may be possible in the final state
K°1™n.
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