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| ln the last few years a new’ branch of nuclear physncs, namely physlcs of lrght neutron.

rich nuclei has been constltued [1] '1hese exotlc nucle| may be produced in various
reactions: ’ i W : ‘
nucleon transfer in heavy ion COlllSlOﬂS [‘7]

c!,

”Be(m('“O)sHe, T

s or double charge exchange pxon smttermg [3]
e
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The purpose of tlns contnbutlon is to dlscuss the‘ posmbrlntres of another reactxon, i
stmnge and double charge ezchange (S&,DCX) (K‘ 7r+), wlnch couples together two

processes
: -strangeness exchange reaction (K ,1r°) and
~pron charge exchange scattermg (7% 7r+)
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In the last 15 years many hypernucler have been produced in the coutrolled way by a
T snmple strangeness exchange reactlon g L :

K- +n-——>A+1r ',"

.'l‘he missing mass spectrum of emltted pions (at a fixed angle) was recogmzed as a‘
: good signature of hypernucleus productlon [4). The A hyperon is not inhibited by.the
~Pauli pnncrple, therefore the wave function of the ground state of any hypernucleus ‘

can be wntten down asa s]mple product
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1#2(g9) >= |3A>*|‘ 'Z(gs)> S @
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| : 'lhere are many examples of the stabnlnzmg mle ol' the A hyperon b

e stable hypernucler wrth unstable nuclear core °He =3 . 5He [5]

‘

‘. bound exc:ted state of A- hypernuclex wrth pa.rtxcle unstable nuclear core

: 7Ll(5/2+ 202MeV)—sA4 6Lz(:z'ro 22MeV), [6] T RPN L

~It is obvrous that the progress in the hypernuclear phy5|cs depends cruclally on the |

“ kaon beam’s quallty Up to now xt suffers in two pomts. O AP
-low intensity and - : g ST oy
-large impurity.
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A substantial break-through in both directions is expected in' the nearest future
when new facilities such as KAON, CEBAF, PILAC and ¢-factory DA®NE (Frascati)
start to operate. Then it will be possible to study more complicated reactions, for
exa.mple two steps strangeness and double charge ea:change reaction.

. There are two paths how to arrive at the Anp state:’ '

either )

K +p—A+x% 4p—inirt G

or’
’ K‘+p—r7r++2" T 4+p—n+A. . (6)

We see that in a process of thls type one may produce a hypernucleus with a la.rge :
neutron excess. )
_In what follows I confine myself only to two points:

¢ the stability of the neutron rich hypernuclei;

: o the identification of these exotic species at DA®NE.

3 The Stability of Neutron Rich Hypernuclei

One can estimate the binding energy of the new hypernuclei easily. As the dependence
of Ba(A) is very smooth, it is sufficient to extrapolate the experimental data. The
stability threshold against the neutron emission can be estimated by using masses of
light nuclei [7]. The net result is presented as a chart of hypernuclei (see Table).

Few comments are in order:

1. ALL A-hypernuclei produced in a S&DCX reaction (ma.rked by Q) are NEW,
they have not been observed until now.

2. SOME of the new species MUST BE STABLE, because their nuclear core is
already stable. ’

3. The possibility of production of very HEAVY HYPERHYDROGEN isotopes $H
and 7H is also predicted.

4 ® - Factory DAGNE

The gtsfactory DA®NE is the electron - positron collider tuned to production of the
$(1020) meson [8]. It will be an extremely pure source of the slow kaons. Not only
prlmary beam is excluswcly pure [9]:

» ¢decay mode: K*+ K- Kp+Ks p+n zm+7w+n 947
branching ratio:  49.5% 4% 12.9% 1.9% 1.3%



be

e primary pions a.ccempa.nying the production of hyperons, -
e secondary pions from the decay of hyperons Y — N + 7t, and

¢ protons accompanying the interaction of hyperon in nuclei

Tt +n— A+p

A+pv—> n+p.

There is also a possibi“lity of identification of all 'cl>1ar’g'ed particles [8,10]. They will

Very important is the poss1b111ty to determine simultaneously both the pions momen-
tum and their charges. This is the clue to identify unlquely the rare or exotic plocesses
discussed here. At first the events with #~ and =% mesons must be picked out. Then

the momentum distribution of 7~ and 7* not only recognizes the A hypernucleus_pro-
duced (gz- = 100 MeV/c) but also discriminates between primary A hypernucleus (gr+
& 250 MeV/c, process (5)) and primary ¥ hypernucleus (g,+ =~ 170 MeV/¢, process
(6)). However, the prevailing number of 7+7~ events comes from the quasi-free

hyperon production

K4 piaat 4T
and/or

K +p—a + E"'
with gp+ & ge- & 150MeV/c

5 Conclusion \

The DA®NE will be an extremely useful device:

¢ ‘Besides its. main programme which consists in the CP VIOLATION studies’;‘
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o it will be a unique source of NEW HYPERNUCLEAR DATA not only as a vef.j'
pure source of kaons, but also as a very efficient tool. It will be possible in a single
experimental run to study both the sectors (A and X) of hypernuclei at all suc-

. cessive stages from their production, through intermediate state transformation

P

(B = A, 70— t), untll their wea.k deca.y

. Among the varlety of new results whlch one expect from DA®NE [11] there is
the production of neutron rich hypernuclei in Strangeness and Double Charge
Exchange reaction (K=, %), in particular really very exotic HEAVY isotopes of

HYPERHYDROGEN §H and {1 H.
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©with binding energies By end 13.0
particle instability'thresholds. p 6.7
HN 15N SN
12.17 | 13.59 | (13)
p242 [ p 897 {n10.2
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10.80 | 11.69 | 12.17 | (13.6) | (13)
y 1p9.25 [ A11.69 |n543| n9.6 | n0.6
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ABe | RBe | iBe | {°Be | {'Be | \*Be »3Be
516 | 6.84 | 6.71 | 9.1 | (10.2) | (11.4) | (11.7)
2p 0.7 | 7'5.31 a3.50 | n 407 n79 nl6 | nd5
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&L TLi 8Li | 3Li | L L
450 | 5.58 | 6.80 | 850 | (9.1) |(10.2)
p-06 {d3.93)t6.15 {n3.73] n4.6 n 0.3
AHe | 3He | SHe | 1He | RHe | RHe
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A2391A312(n0.17§n292 n149( n3.9
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