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Abstract

Hyperon production in the threshold region was studied in the reappen KT Ap using the time-of-flight spectrometer COSY-TOF. Ex-
clusive data, covering the full phase-space, were taken at three different beam mpggpia 2.59, 2.68 and 2.85 GeM (corresponding to
excess energies of= 85, 115 and 171 MeV). Total cross-sections were deduced toie 0.5 pb, 86 £ 0.6 pb and 16 + 0.4 pb, respectively.
Differential observables including Dalitz plots were obtained. From the investigation of the Dalitz pit-at= 2.85 GeV/c a dominant contri-
bution of theN*(1650-resonance to the reaction mechanism was found. In additiopARinal-state interaction turned out to have a significant
influence on the Dalitz plot distribution even 171 MeV above threshold.
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1. Introduction cess energies af= 85, 115 and 171 MeV, respectively. Using
an upgraded detector and an improved beam compared to the

In order to obtain a complete and consistent picture of thdirst run we collected much larger data samples especially at the
structure and dynamics of hadrons, in addition to high energhighest momentum of 2.85 G¢V. This allows detailed analy-
scattering experiments, precise measurements at medium agés in particular of the Dalitz plots, which is the main topic of
low energies are of fundamental interest. In this context strangehis Letter.
ness production in elementary reactions plays an important role
since the strange quark is not one of the constituent quarks & Experiment and analysis
the proton. To find out the relevant degrees of freedom of these
reactions in the near-threshold region, an experimental program The data were taken with the COSY-TOF detedtb4].
was started at the time-of-flight spectrometer COSY-TOF A schematic view of the used detector setup is showign 1.

Up to a few GeV above threshold various meson exchang@ few millimeters behind the very small liquid hydrogen tar-
models including resonance effects have been proposed tet (length 4 mm and diameter 6 mifd5] the start detector
describe strangeness producti@9]. Recently, an effective systen16] was installed. The stop detector (qu{dy] built of
quark model has also been used to calculate observHliles three layers of plastic scintillator was positioned at 1.1 m down-
Up to now meson exchange models appear to be the most agtream of the target. The whole system had been mounted in a
propriate way to describe strangeness production in elementamacuum vessel.
reactions in the near-threshold region. Here the main ques- The start detector system was upgraded for the reported ex-
tions are what is the contribution of the various strange angberiment. It consists of the “starttorte”, built of two segmented
non-strange mesons and especially what is the rol&vtf  layers of wedge shaped scintillators, a double-sided silicon-ring
resonances in the reaction mechanism. Moreover the nucleomaicrostrip detector and two scintillating fiber hodoscopes. The
hyperon \Y) and meson-hyperoKY) interactions are probed “starttorte” and the first fiber hodoscope were describdd]in
where theNY-final-state interaction is known to be of spe- The single-sided ring microstrip detector, used in the first run,
cial importance close to threshold. However, theoretical studiewas replaced by a double-sided version, where the front side
do not yield a conclusive picture at present. Some studies amnsists of 100 rings and the rear side of 128 sectors. The newly
based on one boson (pion or kaon) exchange amplitudes wheaglded intermediate scintillating fiber hodoscope consists of two
kaon exchange was found to be the dominant prof&44]. crossed layers of 192 fibers each witkx 2 mn? cross-section
In other calculations the total cross-section data at somewh#tf. Fig. 1).
higher energies are well reproduced by pion exchdhgel 3] Apart from a tiny beam hole with a diameter of about 2 mm
In the resonance model approackigs?], the K A-production  the experimental setup covers the full phase-space of the pri-
proceeds via the excitation of thé*(1650-resonancg5] or  mary particles K T-meson,A-hyperon and proton). The track
a combination of thev*(1650-, N*(1710- and N*(1720- of the A-hyperon is reconstructed from the production vertex in
resonances. In the calculation ¢8], the N*(1650- and the target, deduced using the primary tracks (and p), and
N*(1710-resonances dominate. To come to conclusive resultte vertex of its decay into two charged particlesand = ).
concerning thek A-production mechanism, the measurementsThis delayed decay gives a unique signature for the events of in-
should concentrate on exclusive data covering the full phasderest and the corresponding increase of the number of charged
space. Of special interest are experiments near threshold wheracks (2— 4) is used as trigger condition.
only a few partial waves contribute, making the situation some- The high granularity of all detector components allows the
what more transparent. reconstruction of the events with sufficient precision using only

An essential part of the program at COSY-TOF aims at thehe geometrical information from the hit patterns in the vari-
production ofA-, X0- and X *-hyperons in proton—proton col- ous components. After the reconstruction of théryperon the
lisions and in a further stage also in proton—neutron reactionsmomentum of each of the three primary particles is calculated
(including X~ -hyperons) by use of a deuterium target. Thefrom the measured directions using momentum conservation to-
TOF experiment at the external beam is designed to cover thgether with the beam momentum, which is known with high
momentum range from threshold up to the limit of COSY atprecision. Assigning the primary charged trackskas and p,
about 3.5 GeYc. The concept of the experiment lies in the energy conservation allows the reconstruction of the mass of the
complete geometrical reconstruction of the events includingneutral particle marked by the delayed decay. To improve the
the delayed decay of the hyperons. Since practically the fulselection of the events and reduce combinatorial background,
phase-space of the primary reaction products is covered by ttiee measured energy loss of the ejectiles in the “starttorte” and
detector, all differential distributions as well as the total crossthe microstrip detector was used in addition to the geometrical
sections can be extracted. information of each primary track. Thus the wrong assignment

In a first run data of the reaction chanpgl— K+ Ap were  of K+ andp tracks could be reduced from 11% to 3% in the fi-
taken at two beam momentgeam= 2.50 and 2.75 GeYe. To-  nal event sample. The analysis was especially optimised to get
tal and differential cross-sections as well as thgolarization  a nearly background-free event sample, which reduces the re-
and Dalitz plots were present§t]. In this Letter we report on  construction efficiency to some extent. To control the analysis
the results of a second-production run at three different beam steps and deduce the reconstruction efficiency, extensive studies
momenta of 2.59, 2.68 and 2.85 G&Y corresponding to ex- with simulated events were performed. The Monte Carlo sim-
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