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Figure 3: Invariant mass of a proton and
a pion. The blue histogram is under the
condition that both particles must have long
tracks.
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Figure 4: Momentum spectrum of recon-
structed Λ particles.

3 Invariant mass spectrum of proton and pion

The reconstructed invariant mass of a proton (with a long track) and a pion is shown in
Fig. 3. The spectrum have a clear peak around 1116 MeV/c2, which is almost equal to the
mass of a Λ particle, and the width of the peak is about 6 MeV/c2 (FWHM). When we
ignore pions with short tracks in the reconstruction, the statistics becomes much lower while
the S/N ratio remains almost unchanged. This is because the pion from Λ decay has a low
momentum and hardly reach the straw tubes. In this analysis, pions with short tracks were
also used to reconstruct Λ particles.

Fig 4 is a the momentum spectrum for these reconstructed Λ particles. The spectrum
is composed of the particles from two kinds of interactions, KN → Y π and KNN → Y N .
It is important to examine the Λ momentum spectrum with π± coincidence in order to
distinguish quasi-free hyperon production and kaon two-nucleon absorption. However, the
present program is not able to separate pions from protons.

4 Two protons coincidence

It is instructive to examine events with two reconstructed protons, one of which originated
mainly from hyperon (Λ and Σ+) decay. Aside from the formation and decay of a kaonic
nucleus, the processes which emit a proton and a Λ or Σ+ are limited to two-nucleon absorp-
tion (KNN → Y N), followed by ΣN -ΛN conversion. Another possibility of two protons
emission is final state interaction.

Fig. 5 shows the angular correlation between them. It has a flat component and an
enhancement in the backward region (cos θ < −0.5). The enhancement can be naively
explained by the two-nucleon absorption, whose prompt products (a hyperon and a nucleon)
are emitted almost back-to-back. In contrast, the flat region cannot be explained easily. They
are attributed to ΣN -ΛN conversion, Σ0 → Λγ decay, the result of final state interaction,
Auger proton and decay hyperon from a kaonic nucleus, or nothing but two protons instead
of a pair of a proton and a hyperon.

Fig. 6 is the proton momentum spectrum with another proton coincidence. The same
proton momentum spectra with the two angle regions mentioned above are shown in Fig. 7.
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Previous data (as of 23rd/Feb/2004)
before fine alignment

taken from:
http://nexus.kek.jp/~fujioka/knucl/finuda0223.pdf

reconstruction of more runs
in progress...
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