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‘ Finuda physics program I

- A, Z HYPERNUCLEAR SPECTROSCOPY
essential tool for testing :

« theoretical models of A- and =-N potentials <>
- single particle nuclear model predictions &P
+ bound states with st Py

ound states with strangeness S

\=

- HYPERNUCLEAR DECAYS
 study of baryon-baryon weak processes in
nuclear matter: A —-7N and AN—NN

- SEARCH FOR:

 Deeply bound kaonic nuclei ©

* Neutron-rich hypernuclei
* Rare decays




FINUDA: Flsica NUcleare a DAONE

energy >10 Mev DA®NE ¢*- ¢~ ®-factory
Design Luminosity 510%2 cm? s - : = T

Gy (rms) 2.11 mm - ;
c,(rms) 0.021 mm 'y
y— 35 mm " LINAC
Bunch length 30 mm - %%%I;ﬂxlgi
Crossing angle 13 mrad FIN U DA |
Frequency (max) 368.25 MHz § ™
Bunch/ring Up to 120 | BEAM
Part./bunch 8.9 101
Current/ring

P B 2

(49%)

“K- beam”:
=Monochromatic
=l ow momentum (127 MeV/c)

"K'stop €VENts tagged using the K*
» no hadronic background




The FINUDA Spectrometer
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‘ The interaction-target region I

_ Inner silicon o Outer silicon
microstrip modules microstrip modules
(ISIM) 300 pm (OSIM) 300 pm

Kaon stop into
the target

Internal scintillator
barrel (tofino) 2.3 mm

Highly ionizing
back-to-back kaons

Target segments
~0.2 g/cm?

O 1cm

— —




The Silicon Vertex Detector
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‘ Early experiments of deeply bound kaonic states I

400__4He<s‘gm§;é£red %ﬁ% __ mIissing mass measurement
Lo TV ate(stopped K- p)X
V ;*80(3115) - S9(3115) = K-npn
fv [ <21 MeV, T=0

OW Suzuki et al, Phys. Lett. B597 (2004) 263
s @f
Sinh L oo l ﬁé “He(stopped K-,n)X
e . i S*(3140) = K-npp
mﬁj@ [ <21 MeV, T=1

Y w2l O, RO lwasaki et al, nucl-ex/0310018
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FINUDA for DBKS

Invariant mass measurement

reaction studied:

A(K stop? ppm)X

analyzed the ppm
iInvariant mass

with Finuda "> -

constraint: pr=A

FINUDA Experiment

Run n.. 2564
Event n.. 7676
Date. 21/03/04

] FRONT view O

Raw data
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Zoom
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Direct observation of a A hyperon on °Li

\ n" p invariant mass |
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A-p angular correlation
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A-p angular correlation vs Ap (= npp) Invariant Mass
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A-p angular correlation vs Ap (= npp) Invariant Mass
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w, p) and p cosine (coincidence 1, p, p)
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A-p momentum correlation and npp Invariant Mass on SLi

A momentum (bck-to-bck)
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npp Invariant Mass on °Li :
Evidence of a kaon deeply-bound state (K-pp)—>Ap
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npp Invariant Mass on 2C :
Evidence of a kaon deeply-bound state (K-pp)—>Ap
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‘ Acceptance Studies... in progress I

A momentum acceptance

...more statistics is needed
for a fair correction of spectra
(about 1 month of CPU)...
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Entries / 12 MeV/c?

Entries / 12 MeV/c?

Source of Background
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‘ First result on 6Li+ 7Li+ 12C I

Published results for (°Li+ “Li+ 12C):

B =115"(stat)" (syst)MeV

K pp

=671 MeV

By,p [MeV]
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FINUDA Collaboration: Phys. Rev. Lett. 94, 212303 (2005)



Binding Energy [MeV]

(K-pp) potential vs A: SLi , 12C

0 | Acceptance corr.: no
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- 6] i+ 7| i+12 ? : : :
g0l AtT Li+ ’Li+'C

- :I 11 | 11 1 | 11 1 | 11 1 | 11 1 | 11 1 | 11 1 | 11 1 | 11 | | 11 |
2000 2 4 6 8 10 12 14 16 18 20

A Yamazaki,Akaishi,PLB 535(2002)70



Summary |

FINUDA/DAO®ONE is a unique facility for studies of the K-A
interaction.

We have observed back-to-back A-p events in K- absorption at
rest (first time).

The A-p invariant-mass distribution suggests the existence of a
K-pp deeply-bound system on both 6Li and '2C nuclei (the final
results depends on acceptance correction).

It is not clear if the state is below the Xx threshold.

Further analysis will regard the following processes:

— K pp —»A p ("Li, ?7Al, V) statistics
— K pn—>An

— K pn->Xp l

— K ppn ->A d
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