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Physics motivations

e T. Bressani:

Hypernuclei: Perspectives of hypernuclear physics in
this decade

in "Proceedings of the International School of Physics
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Physics motivations

Search for the existence of neutron-rich
hypernuclei

Exotic nuclear matter, with extreme N/Z ratio
('AH. AH, "\Be)

Study of larger radial mass distributions than in
ordinary nuclei with the glue-like role of the A\

Study of the effect of /A hyperon on neutron-halo



The three-body model of ¢ ,He

°He unbound
(0.89 MeV above a+n)

6 He bound
(0.17 MeV below °,He+n)

Three-body model:

a(core) + A\ (skin) + n
(halo)

From E.Hiyama et al., PRC 53 (1996), 2075




Physics motivations

Search for the existence of neutron-rich
hypernuclei

Exotic nuclear matter, with extreme N/Z ratio
('\H, \H, " \Be)

Study of mass distributions more extended than
ordinary nucleus

Study of the effect of /A hyperon on neutron-halo

Interest of astrophysics to explain various
phenomena of high density matter in neutron-star



Physics motivations

Interest of astrophysics to explain
various phenomena of high density

Matter 1n neutron-star:

— S.Balberg and A.Gal, Nucl.Phys.A625(1997)435

— M.Prakash and J.M.Lattimer, Nucl.Phys.A639(1998)433c

— Y.Yamamoto,S.Nishizaki and T.Taktsuka,
Nucl.Phys.A691(2001)432c



Production mechanisms of

neutron-rich hypernucle

 The two main processes leading to the
production of neutron-rich hypernuclei are
the following ones:

1) The double charge exchange mechanism

K. +p>A+T M+p>1T+n

stop

P,=250MeV/c; pP,=4+400MeV/c




Production mechanisms of

neutron-rich hypernucle

2)

via the 2 production:

K tp>mT+X

P ,.=290MeV/c;

2 +p>ANA+n

D = 220 + 380 MeV/c




Production mechanisms of

neutron-rich hypernucle

Radial wave function (fm-3/2)
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FINUDA :

Expected counting rates

Riyp= No ® BRK'K") © €, * Phyp

RHYP : expected hypernucleus counting rate

Ny = L0, ® At where o= 5ub

BR(K*K-) = 49%

SRIV_ 8Trg Rec ° 8(Tl'i-)
8Trg . trigger efficiency (high res: 0.130; low res.: 0.255)
Er.. : Teconstruction efficiency (0.95)
E(m) =1; €@r) =0.67

PHYP : production rate



12
Be

FINUDA Expected Counting Rates

Ruyp= No ® BRK*K?) ® Eriy * Phyp

Ryyp= 8.9x 107 ¢ 0.082¢ 1.8 x 103

-
L=10cm~*s!
~  Ryyp= 131 counts/h

1 hour



FINUDA Monte Carlo

* Be: Simulated 11+ Spectra

Signal + Total Background

250 300 I I 3m
" momentum (MeV/¢)

Peaks identification
(S>20; at L=10** cm2s1)

JT S/B Time
1 0.05 37’
0+ 0.01 S8h 14°




Expected counting rates

. A
very exotic nuclel °\H ' H

.6
* B, in \H
— Y.Akaishi et al., Phys.Rev.Lett. 84(2000) 14

: 7
* B, m \H
— L. Majling, Few Body System Suppl. 5 (1992) 348

pictorial argument




theoretical calculation

P.K. Saha et al LOI at the 50-GeV PS

A(Z-2) JU p n N do/dQ
12 Be 1" Ps3p Pz S 6.5
10,\Li 2° P3P S 66.8

different da/dQ values depends on the proton and

neutron distributions in the targets



pictorial argument

the naive explanation
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6 .
AH production:
the naive explanation
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6AH production:

the naive explanation

AH

103/p—o—o0—
IS, ,—0—0— —— —o—
n D A

the pProton to neutron conversion doesn’t require
angular MoMmentum transfer

Transition is favoured




AH

FINUDA Expected Counting Rates

Ruyp= No ® BR(K'K") © Eg;iy * Phyp

Ryyp= 8.9x 107 ¢0.082¢ 1.x 104

L=10"cm~*s!
~  Ryyp= 728 counts/h

1 hour



FINUDA Monte Carlo

Simulated 1t Spectra

Signal + Total Background

2E0 300 320
' momentum {(MeV/¢)

Peaks identification
(S>20; at L=10** cm-2s1)

JT S/B Time
0+ 0.24 90°°
1+ 0.02 165°
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Conclusions

The FINUDA spectrometer
_|_

Dadne2 (£ = 10% cm 2 s )

High quality neutron-rich hypernuclei
identification




