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Single A-hypernucleus production

-

A hypernucleus is the outcome
of a genetic engineering manipulation
applied to the nuclear physics domain

1) strangeness exchange (both in flight and at rest):

‘K‘+AZ—>fZ+n_I §>/<%
/\

2) associated strangeness production:

+, 4 A + 4 .
‘n +Z—>,Z+K I .j;:g,is

3) “electro-production™
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© spectrometer performance @ low cross section

© beam intensities

© apparatus acceptance (~100 msr)
® target thickness (g/cm?)
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Experimental technique improvement

Integrated cross section ( ub/0.5 MeV )
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Physics output (S = -1)

nuclear

models )
neutron rich

A-hypernuclei
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Physics output (S=-2)

nuclear H dibaryon
models existence

spectroscopy
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S=-2 systems

S = -2 systems study is not just a simple extension
of what has been done for S = -1 system

w New physics items:

a detailed and consistent understanding of the quark
aspect of the baryon-baryon forces in the SU(3) space will
not be possible as long as experimental information on the
YY channel is not available

search for H particle
existence of S = -2 (deeply) bound K states

m experimental challenges:

(abundant) production of AA-hypernuclei is very difficult
identification of produced hyperfragments is problematic
y-ray measurement in coincidence

28
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Hypernuclei’s chart 2

in preparation
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Nucleons and Nuclei”, Milos Island, Greece, September 12-15, 2007.
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Excitation Energy (MeV)
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Milos Island, Greece, September 12-15, 2007.

=
=~
S
~
=
S
1]
)
)
=
o
<
&
=
)
=
S
=
O
N
S
=
~
Q
=
3
)
S
N
&
Q
5
N
2
N
15
Y
=
Q
Y
=
N
=
S
Q
2
&
IS
S
]
N
=
N
(SN
~
2
=
2
i3]
~
=
~

Pk=1.2GeV/c+12.5%

T
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L. Tang et al., Nucl. Phys. A 790 (2007) 679¢ I
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light systems
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-B, (MeV)

2 K)EC |

AE ~ 1.5 MeV FWHM I

o AQ: ~100 msr
o 12C target: 0.9 g/cm?2
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FINUDA Experiment

MU M /08
Event n.. 4502
Date. 09/12/03
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Raw data
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AE ~ 1.1 MeV FWHMI : J
M. Ukai et al., Phys. Rev. C 73 (2006) 012501

, Milos Island, Greece, September 12-15, 2007.
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‘He, —d + d (rare) decay 65

FINUDA Experiment
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2 production mechanisms:

1) strangeness + double charge exchange
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—> 1 +p—on

T+p— nltn

neutron-rich hypernuclei |{ .

two step
processes!
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FINUDA search for B=2 kaon-nuclear states
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The role of y—-ray spectroscopy
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» Hypernuclear Spectroscopy with Stable Heavy-Ion beams
and RI-beams at GSI

» spokesperson: T. Saito
» GSI PAC in February 2005
» GSI scientific council in May 2005

» Phase 0: SIS beam and existing apparatus . o
— verification of 1989 Dubna data i o

» Phase 1: SIS+FRS I P
= proton rich hypernuclei

» Phase 2: FAIR+R3B@NUSTAR
— neutron-rich hypernculei

» Phase 3: FAIR+Hypernuclei Separator
— magnetic moment  SWeeping magnet
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|Summary

[he fifty-year-old field of strangeness
nuclear physics is still alive and has a

great discovery potential

& number of exp. physicist involved is growing

& significant theoretical effort,
well tuned on exp. data

& dedicated beams and apparatus

¢» main item in several future physics program at
new facilities
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