
           Cascade production – preliminary results

Cascades Ξ and Ω are reconstructed in decay chain Λ π and Λ K,
respectively. Plots in the first row show mass distribution for both charge
states of Ξ, mass distribution of negative state, mass distribution of positive
state, xF  and transverse momentum distribution, respectively. Plots in the
second row show the same for Ω.
Cascade Ξ0* is reconstructed in decay chain Ξ- π+.  The mass distribution for
both charge states is shown in the first plot of the third row.  The second and
the third plot show mass distributions of  Ξ0* and its antiparticle after
subtraction of combinatorial background.
The following topics of cascade particle production are studied at Hera-B:
• measurement of production x-sections
• measurement of A dependence of x-section
• measurement of xF and transverse momentum distributions.

          Results from year 2000 run

In year 2000 Hera-B recorded about 2.4 million randomly
triggered events on four targets. Strange particles KS

0, Λ and
Λ were reconstructed in the xF interval (-0.12,0). The
production cross section was determined for every target. The
obtained results are in good agreement with the world
average.  The dependence of the measured cross section on
the atomic mass of the target material was obtained from a fit
proportional to Aα.  Values obtained are 0.78±0.04, 0.85±0.05
and 0.82±0.07 for K0

S, Λ and Λ, respectively.
The figure comprises ratio of yields for Λ and Λ particles at
mid-rapidity  measured in pp, pA and AA experiments at
various center-of-mass energies.
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           The Hera-B detector

• High rate forward spectrometer (1 – 40 MHz)
• Angular coverage : 15 – 220 mrad in bending plane,
  15 – 160 mrad in vertical plane
• Interaction of 920 GeV/c protons with nuclei of target
  wires (√s = 41.6 GeV) at e-p storage ring HERA
• Acceptance in mid-rapidity region
• Eight wires in halo of HERA proton beam
• Wire materials with atomic number A
   from 12 (C) to 184 (W)
• Designed for high interaction rates
• Radiation hard detectors
• Particle identification (e, µ, π, K, p)
• Hardware track-trigger for lepton pairs
• High speed digital links for trigger data transmission
• On-line event reconstruction with PC-farm

     Strange baryons in p-N interactions

The production of strange baryons in proton-nucleus
interactions is an important test for various QCD based
phenomenological models. Additional interest comes
from the field of heavy ion physics. An important goal of
heavy ion experiments is the search for formation of
quark-gluon plasma. One of its main signatures is
enhanced production of strange particles, and natural
place for comparisons is production of strange particles
in proton-nucleus collisions. Observables of interest are
ratios of antibaryons to baryons at mid-rapidity and
distributions of transverse momentum.

           Analysis of year 2002/2003 run
In 2002 and 2003 Hera-B recorded about 210 millions of
minimum bias events using C, Ti and W target. About 1
million of Λ and 0.5 million of Λ were reconstructed from
these data. Having a large sample of Λ’s, other states
can be reconstructed. A Λ peak and a Σ+ (1385) peak
(reconstructed in the decay channel Λ π+) are shown .
Both plots are obtained from incomplete statistics.
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Dependence of x-section on A
Dependence of production x-section on A
was measured for Ξ and Ω. Preliminary
results for α are:
•  0.87 ± 0.01 for Ξ-

•  0.88 ± 0.01 for Ξ+

•  0.96 ± 0.05 for Ω-

•  1.00 ± 0.05 for Ω+

The quoted errors are of statistical origin.
Systematical errors are under study.
The pictures illustrate determination of α
for Ξ- .

                                     Conclusions
Analysis of hyperon production at Hera-B is in progress. Due to a large sample of
reconstructed Λ particles, Hera-B can make important contribution to hyperon physics by:

• measurement of production x-section
• measurement of xF  and transverse momentum distributions
• measurement of A dependence of x-section
• measurement of antihyperon to hyperon production ratio.


