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We shortly discuss results on the isospin dependence of the n’ production cross section
in nucleon-nucleon collisions, results of comparative analysis of the invariant mass distri-
butions for the pp — ppn’ and pp — ppn reactions, and we present the value of the total
width of the 1’ meson as derived directly from the mass distribution measured with the
mass resolution of 0.3 MeV/c?.
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The COSY—11 detector permits to determine momentum vectors of outgoing nucle-
ons and the four-momentum of unregistered meson is reconstructed via the missing
mass technique. The detector was described in many publications and therefore for
detailed information the interested reader is referred e.g. to Refs. 1-3.

The upper limit of the total cross section for quasi-free pn — pnn’ reaction has
been determined in the excess energy range near the kinematic threshold.*® The
measurement has been carried out using a proton beam and a deuteron cluster
target. The energy dependence of the upper limit of the cross section is extracted
with a fixed proton beam momentum of ppeqm = 3.35 GeV/c and exploiting the
Fermi momenta of nucleons inside the deuteron.? The data cover a range of centre-
of-mass excess energies from 0 to 24 MeV. The experimentally determined upper
limit of the ratio R,, = %%’ which is smaller than the ratio for the 1 me-
son,% excludes the excitation of the S11(1535) resonance as a dominant production
mechanism of the 1’ meson in nucleon-nucleon collisions.” At the same time, the
determined upper limits of R, go in the direction of what one would expect in the
glue production and production via mesonic currents.®® For quantitative tests of
these mechanisms an order of magnitude larger statistics and a larger energy range
would be required. This can be reached with the WASA-at-COSY facility.'® The
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detailed description of the data evaluation as well as theoretical motivation one can
find in Refs. 4-6, 11.

The COSY-11 collaboration measured also the pp — ppn and pp — ppn’
reactions in order to perform comparative studies of the interactions within the
proton-proton-meson system.? The experiment results in differential distributions of
squared invariant proton-proton (sp,) and proton-n’ (s, ) masses, as well as in an-
gular distributions and the total cross section at an excess energy of 16.4 MeV.!%13
The differential distributions sy, and s, are compared to theoretical predic-
tions'#1® and to the analogous spectra determined for the pp — ppn reaction.'®
The comparison of the results for the n and 1’ meson production rather excludes
the hypothesis that the enhancement observed in the invariant mass distributions
is due to the meson-proton interaction. Further, the shapes of the distributions do
not favour any of the postulated theoretical models.

The reaction pp — ppn’ measured at five different beam momenta was used
for the determination of the total width of the 1" meson, which was directly derived
from the mass distributions.!”!® Based on the 1’ meson mass spectra reconstructed
for 2300 events with the experimental resolution of 0.3 MeV/c? the total width of
the 7 meson was determined to be I',y = 0.226+0.017(stat.) £0.014(syst.) MeV /c?,
which is the most precise measurement until now.

References

S. Brauksiepe et al., Nucl. Instr. Meth. A 376, 397 (1996).
P. Klaja et al., AIP Conf. Proc. 796, 160 (2005).
P. Moskal, arXiv:hep-ph/0408162 (2004).
J. Klaja, PhD thesis, arXiv:0909.4399 (2009).
J. Klaja et al., Phys. Rev. C 81, 035209 (2010).
P. Moskal et al., Phys. Rev. C 79, 015208 (2009).
X. Cao and X.-G. Lee, Phys. Rev. C' 78, 035207 (2008).
S.D. Bass, Phys. Lett. B 463, 286 (1999).
L.P. Kaptari, B. Kampfer, Fur. Phys. J. A 37, 69 (2008).
H.-H. Adam et al., arXiv:nucl-ex/0411038 (2004).
. P. Moskal et al., J. Phys. G 32, 629 (2006).
P. Klaja, PhD thesis, arXiv:0907.1491 (2009).
P. Klaja et al., Phys. Lett. B 684, 11 (2010).
A. Deloff, Phys. Rev. C' 69, 035206 (2004).
. Nakayama et al., Phys. Rev. C 68, 045201 (2003).
Moskal et al., Phys. Rev. C' 69, 025203 (2004).
. Czerwinski, PhD thesis, arXiv:0909.2781 (2009).
. Czerwiniski et al., arXiv:1007.2277 (2010).

e B

= e e
Gl W= oo

— =
N o
BHETR

—_
o



