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Why this talk here?

Francesco was one of the past director of INFN-Sezione di Catania — its help V\ias;
important at the beginning of this work — He contributed also to create a good
atmosphere in Sezione and this was essential for what | will show today
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Structure and Dynamics of nuclei far from stability
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Sequential emission
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ts - DiI-proton

18Ne* was suggested By Gomez Del Campo( PRL 86(2001)43 ) as a
candidate for the observation of diproton decay from excited level

Study performed in the 20° beam line by
310 12° 705 (1%2)  ysing the RACITI ODOSCOPE - because of
< 635 2°°"  the low transmission on the CICLOPE
chamber where CHIMERA was mounted at
that time
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Using 18Ne beam we have studied the excitation and decay of a special state
9 Y P
that can decay emitting a diproton
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Experimental Evidence of 2He Decay from "Ne Excited States
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Two-proton decay from "¥Ne excited states has been studied by complete kinematical reconstruction of 15 L lv 8.5
the decay products. The '*Ne nucleus has been produced as a radioactive beam by *Ne primary projectile I“‘l__“‘ + &
fragmentation al 45 AMeV incident energy on a Be targel. The "¥Ne at 33 AMeV incident energy has been
excited via Coulomb excitation on a "®Pb target. The obtained results unambiguously show that the 10

6.15 MeV "®Ne state two-proton decay proceeds through a >He diproton resonance (319) and democratic
or virtual sequential decay (69%). The quoted branching ratio has been deduced from relative angle and
momentum correlations of the emitted proton pairs. 5
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FRAGMENTATION BEAMS:
scattering chamber to better use these beams
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The upgraded LNS Fragmentation beam
-~ K ] 7 %

New quadrupole triplets to better focus

the primary beam before the target and

collect the radioactive beams produced
after target
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- The EXCYT diagnostic was essential to improve the beam transport efficiency respect
~ to previous transports based on P|Iot beams A.Amato,..G. Cosentmo et al LNS report 2009

mm

Fig' 2. Beam pa.rticle counter, based on a plﬂSﬁu Flg 3. PSSD mounted in a pneumatic actuator, The Fig. 4. Corrected beam profiles of a EXCYT (a) and a

scintillator coupled to a photomultiplier. mask made by brass is 2mm thick. ERIB (b) beam, acquired by means of the PSSD and using
two different masks.




Seam identification

A fragmentation beam is generally
a mixed beam and many efforts
are devoted to improve its purity
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In our case we decided to use
another approach — to identify
event by event all beam nuclei
performing many experiments at
the same time

T ZIHe‘_
140 150 160
Time(ns

The tagging system is therefore
of fundamental importance




| cannot stop the beam
in the tagging detector
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What can | use for AE?
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Two main advantages:
From the position of the
E strip | can also get the XY
. image of the beam

Many strips can sustain a
larger rate than a single
detector




agging System: tflow chart Iif-

| cannot stop the beam
in the tagging detector




| cannot stop the beam
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Another DSSSD to
measure trajectory




In'the CHINMERA Hall
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-Elastic scatt

We want study elastic scattering and transfer reactions of light nuclei on p, d
targets to look for halo or other nuclear structure effects




, 1TON : Kinematical
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— Some results on elastic scattering -

16C' + p elastic seattering =Tt 1

16C' + d elastic scattering —Fitl
Eisc=50 MeVu ¢ Expenmental data

Ege=S0MeVu ¢ Expenmental data
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Eiap =52 MeViu @ Expemmental data

WBe+p elastic scattering  ——Fit 1
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We can look the 18C+p->'°C+d reaction searching deuterons in coincidence wit
— we look to kinematics and we see that deuterons detected around 40° (ring 11) are i
coincidence with carbon from 2 to about 5° (rings1E, 21, 2E)

After complete calibration we will
be able to follow the kinematics of I I I
the peak and extract an angular : T 745 T
correlation with relatively good S ——
angular resolution Deuteron energy released in Csl




EXxperimen | DIl pendence of | ON mechanisms

In past years we measured with CHIMERA detector [1] reactions induced by 4*#8Ca at 25MeV/A on
40’48Ca,46Ti.
The mass—velocity correlations (my,v,) of the largest nucleus emitted show that in the most neutron
rich system ¥Ca+43Ca
heavy residues are more probably populated than in N=Z systems [2-6]
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EXxperimen progt DIl pendence of reaction'mechanisms

Following these results we decided to extend the investigations to a larger range of N/Z of
the total system.
A first attempt was performed on February this year. The exotic mixed beams produced by
fragmentation of 3°Ar was sent on a 2’Al target and reaction products where detected with
CHIMERA

X+ 27Al
~25MeV/A
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Measurements already performed with
1 64.58Nj+112,1245n ( direct and inverse
:-5 kinematics )
~I New measurements with beams of 8Ni (fragmentation of
7OZn )




0Zn (40 A.MeV) + Be (250 um) Settings on Ni
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Intensity 0.1 kW
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6'Ni 7.9e+4 pps
Tagging Si 140 pm
%Ni 1.2e+4 pps detector

%8Ni Energy =28 A.MeV
(after tagging

)

Distance
MCP-DSSSD
(time of flight
path)

164
1 BES . .
++ £ Mg e ppotily Doceme v \LEENE 21704 Time of flight (ns)




Other test experiment coming

It is also in program to test 8He production by using a 11B primary

‘ 8He was already observed with 180 as primary
~ beam — with 11B a much larger production is
- foreseen — 2kHz are expected by simulations

B

v
g
i
i
i
i
i

bed B




L.Acostal, C.Agodi1, A.Amato1, F.Amorini1,3, A.Anzalone1, L.Auditore4,
|.Berceanu9, L.Calabrettal, C.Cali1, G.Cardella2,*, S.Cavallaro1,
M.B.Chatterjee10, L.Cosentino1, M.D’Andrea2, B.Diana1, A.Di Stefano1, E.De
Filippo2, N.Giudice2, L.Grassi2,3, A.Grimaldi2, N.Guardone2, E.La Guidara2,5,
F.Ferreral, E.Furial, G.Lanzalone1,6, P.Litrico1, |.Lombardo1,6, D.Loria4,
S.Marino1, A.Maugeri1, T.Minniti4, A.Pagano2, M.Papa2, A.Pappalardo1,
S.Passarello1, G.Passaro1, S.Pirrone2, ' G.Politi2,3, F.Porto1,3, S.Pulvirentit,
C.Rapicavoli2, D.Rifuggiato1,-G. R|zz| 2, F.Rizzo1,3, A.Rovelli1, P.Russotto1,3,
G.Sacca2, S.Salamone1, S.Santoro4, F.Sartal, A. Semi'nara1 A.Trifiro4,

M. Tr|march'| G.Ver ."’l'.'-',.‘.. M. Vlgllante8 . %
1) INEN Laboratori Nazionali del Sud, Catania, ltaly B
2) INFN, Sezione di Catania, Catania, Italy g
*D/partlmento di Fisica e Astronomia Umvers:ta di Catan_q.r /
npo collegato di Messina & Dlpart/me to Sicé Ol
5Sina, | rs-. )
1l n S ttur .‘_": a,

e TN

g




