Deter mination of the KK~ scattering length from the low-energy ppK K~ system produced at COSY-11
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The near threshold production #f"K~ pairs in proton-
proton collisions has been investigated at the cooler syn-
chrotron COSY below and above the threshold forgime-
son. The experimental excitation function determinedtier t
pp — ppK K™ reaction differs from the theoretical expecta-
tions including proton-proton final state interaction. Te
crepancy may be assigned to the influencK 6K~ or pK~
interaction. Indeed, as shown by authors of reference [1, 2]
the inclusion of thepK~—FSI reproduces the experimental
data for the excess energies down to the point at Q = 28 MeV.
However, the inclusion opp and pK~ final state interac-
tion is still not sufficient to describe the data very close to
threshold. The discrepancy may be due to the influence of the
K*K™ interaction, which was neglected in the calculations.
This encouraged us to preform a generalized Dalitz plotanal
ysis of data measured by COSY-11 at excess energy of Q
=10 MeV and Q = 28 MeV in view oKTK™ final state
interaction [3]. The raw data (represented by black points
in Figs. 1(a) and 1(b)) were first binned into intervals of
AM = 2.5 MeV/c width for the measurement at Q = 10 MeV
and intervals oAM = 7 MeV/c? for the data at Q = 28 MeV,
and then for each bin corrected for the acceptance and de-
tection efficiency of the COSY-11 facility [4]. The resulgin
Goldhaber plots are presented together with the raw distrib
tions in Figs. 1(a) and 1(b). Figures 1(c) and 1(d) show cor-
responding distributions simulated with Monte Carlo metho
taking into account thep and pK~ interaction according

to the factorization ansatz proposed by the ANKE collab-
oration [1]. In order to estimate the strength of theK ™
interaction, the derived cross sections were compared-to re
sults of simulations generated with various parameterseof t
K*K~ interaction taking into account strong final state in-
teraction in thepp and pK~ subsystems. In the simulations
we assumed that the overall enhancement factor, origmpatin
from final state interaction in thppK*K~ system, can be
factorised into enhancements in the, K™K~ and twopK ™~
subsystems:

Frs = Fpp(ke) - Fpk- (ko) - Fpk- (Ks) - Fcric- (ka) (1)

wherek; stands for the relative momentum of particles in the
rest frame of the appropiate pair. ThiK~— andKtK~—FSI

was calculated in the scattering length approximation [1].
Using this parametrization we compared the experimental
event distributions to the results of Monte Carlo simulasio
treating theKtK~ scattering lengtlac k- as an unknown
parameter, which has to be determined. In order to estimate
the real and imaginary part afc+x- we constructed the
Poisson likelihoody? statistic derived from the maximum
likelihood method [5, 6]:
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whereN€ denotes the number of events in iffebin of the
experimental Goldhaber pld¥i® stands for the content of the
same bin in the simulated distributions, amik the normal-
ization factor. The data collected at both excess energies h
been analysed simultaneously.

The best fit to the experimental data corresponds to
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Fig. 1: Goldhaber plots for thep — ppK* K™~ reaction. The
solid lines of the triangles show the kinematically al-
lowed boundaries. Raw data are shown in Figs. (a)
and (b) as black points. The superimposed squares
represent the same distributions but binned into in-
tervals ofAM = 2.5 MeV/& (AM = 7 MeV/c?) widths
for an excess energy of Q = 10 MeV (28 MeV), re-
spectively. The size of the square is proportional to
the number of entries in a given interval. In Figs. (c)
and (d) Monte Carlo results are presented. In the sim-
ulated distributions both thep and thepK ~—FSI are
taken into account.

|Re(ak+k-)| = 0.5 5 fm andIm(ax+x-) = 3 + 3 fm. The
final state interaction enhancement fad¥s - in the scat-
tering length approximation is symmetrical with respect to
the sign ofRe(ax+x- ), therefore only its absolute value can
be determined.
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