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‘ Finuda physics program I

- HYPERNUCLEAR SPECTROSCOPY
essential tool for testing : <
theoretical models of A-N potentials Og%\’

single particle nuclear model predictions Grﬁ?’
bound states with strangeness @

A\

- HYPERNUCLEAR DECAYS

 study of baryon-baryon weak processes in
nuclear matter

<
A —nN, AN—NN and ANN—>nNN 60\(‘

- SEARCH FOR:

» 2-hypernuclei

* Deeply bound kaonic nuclei
* Neutron-rich hypernuclei

* Rare decays




The FINUDA Spectrometer
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‘ The interaction-target region I
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‘ The tracking region and the neutron detector I
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FINUDA Experiment
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Positive track momentum coming from the K* vertex
and momentum resolution

K* two body decays: reference
for spectrometer calibration
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* neglecting the hypernucleus recoil energy : AM, = AT _
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‘ Target: 3 x 12C I

2. C has been extensively studied, therefore the
three targets provide:

» data to be compared with previous measurements

* the level of improvement of the quantities observed
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‘ Search for X bound states with FINUDA I

Reaction steps 2-hyp simulated event

K- +A> 2B + 7t Targets

stop prompt

X+N-—->A+N

Vertex Detector

(12 ¥
. Be + 7T prompi

leBe—>loBe +A+n

K. +°C—- PCo"B+A+p

stop >t




‘ 12C | reconstructed topology of a X-hyp event I

-4 12 12 +
K-+ 12C —» Z'Be T prompt

12,-Be > Be + A +n
A—>m+p

M, oy = 1114 MeV/c?

K- vertex:
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- p 500 MeV/c
- 158 MeV/c




‘ 12C | reconstructed topology of a 2-hyp event I
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A vertex
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Monte Carlo simulations of backeround reactions for 12C
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Mo' s+0_hyp region 'ions of background reactions for 1>C I
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+R2C=n+X

K-
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Quasifree-X~ decay
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Quasifree-A production
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Entries / 4 MeV/c

K-
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Koo+ 12C = 1+ A +X
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‘ Search for kaon bound states I

* Missing-mass spectroscopy
" (Ksiops N Or p) ... KEK-PS E471/E549, FINUDA
" *He(Krgop N)S*(3140) ...Kppn ? (169MeV bound)
= *He(Kgop: P)S(3115) ...K-pnn ? (193MeV bound)
* |nvariant-mass spectroscopy
= K- absorption at rest in nuclei ... FINUDA

/\p —+ 7T
_ three final particles
K pp — A+ P! to be detected

Kpmm—A+n, X" +p
K= ppn - A+ d




| A-p coincidence events |

 About 5% of the A\ events are associated
with a proton.

Two-proton absorption ?

K_ _|_ ccppw N A_|_p
H_J

A (2

Back-to-back correlation

) IS expected.




npp Invariant Mass on °Li
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npp Invariant Mass on °Li :
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Summary |

FINUDA/DAFNE a unique facility for A and X hypernuclear
studies

Spectroscopy and A hypernuclear decays (mesonic, non-
mesonic, rare decays)

Initial analysis indicates bound ;B states beyond A=4

We observed back-to-back A-p coincidence events in K-
absorption at rest, for the first time.

The A-p invariant-mass distribution suggests the existence of a
K-pp deeply-bound system.
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‘ Candidate for rare decays of 4,He I

high momentum positive
particles in back to back
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Direct observation of a A hyperon
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