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Trearffer reacdiions among heavy ions

probing single particle
aspects and nucleon-
nucleon correlations

transition from quasi
elastic to deep inelastic
processes

connection with other
reaction channels (near
and sub barrier fusion)

population of
neutron-rich nuclei



Magnettic spectronwéters for teansfer readition studies
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Principali tappe del progetto PRISMA

1997: un anno di R&D
1998-2000: installazioni di base, costruzione dei magneti, sviluppo dei rivelatori e DAQ

2001: primo fascio sul bersaglio di PRISMA, primi spettri di massa

2001: |l a Comm. | | I appr ovZapelstud di ginamicamstmttura P R |
con | o spettr omegCLARAe - CGAMMA darr ay

2002: | o spettrometro ed completo con rivel
2003: pri me mi-waleedn tormundgfier 6; costruzi on

2004 : prima campagna di misure con PRISMA -CLARA e fasci Tandem -Alpi

2005: anal i sitrdaadcdki,n@g@d uddr 1 otnt enere A, Z ed
problemi con Alpi e Tandem, tuttavia primo fascio PIAVE -Alpi 22Ne accelerato e usato

2006 - 2007 : esperimenti di dinamica delle reazioni e struttura nucleare
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INFN exp. PRISMA (LNL,PD,TO,Na) : PRISMA: a large acceptance

INFN exp. GAMMA (LNL,PD,Fi,MI,Na,Pg) = - msrrhagnBertlc srzelct;o;nn?ter

max

+ broad Int. Collaboration DA/A ~ 1/200
(UK,F.D,PIl,Sp,Ro,Hr) Energy acceptance ~ +20%




PRISMA spectronigter o trajectory recvonstrattion A

J

A physical event is composed by the parameters:

position at the entrance X, Y
position at the focal plane XY
time of flight TOF

energy DE, E
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Multimeuiron and multiprsdon franéfer channels near closed-shell nuclei

fyp=58"
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PRISMA spectrometer data

GRAZING code calculations
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Detzition of (ligh)) tueget like ions in inverse kinemattics with PRISIMA

beam direction .
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MNT channels have been measured down to 25 % below the Coulomb barrier
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Comparison betwezn experin@rital and treveetizal (Grazing) caleulations




THE PRISMA + CLARA CAMPAIGM

Grazing reactions as a tool to study n-rich nuclei
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Sofftress in Cr and Fe isoftupes populated

in 4Nii#2380) at E,,=404 MeV
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Spectroscapy of tee lightest N=50 isofones - 325e+2%8) at E, =500 MeV

A First observation of grays from
the decay of 81Ga

A The excitation energy of the 4+
state in 82Ge firmly established

A First observation of the yrast
levels of 83As

G.de Angelis et al, in preparation
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Fraction of the beam -time TANDEM -PIAVE -ALPI allocated to
PRISMA (+CLARA) in recent years

2005 40 %
2006 58 %
2007 47 %
2008 13 %

Papers on International 22 Physical Review C

11 Nuclear Physics A
Journals 2002 -2009
. 1 Physical Review Letters

2 Physics Letters B
9 European Physics Journal A
2 Nuclear Instruments and Methods
3 Journal of Physics G
9 other

% January i March 2008



REQUEST FOR NUCLEAR PHYSICS EXPERIMENTS

% disttiblivion of beam on tuegét (TOTAL = 179 DAYS)
among e different set-ups0 s

RIPEN (10)

PRISMA/CLARA (67)

8piLP (10}

GARFIELD (13)

il
"‘llllll‘
———

EXOTIC (17) LNL PAC

Feb2006
GASP (44)

s
T

REQUEST FOR NUCLEAR PHYSICS EXPERIMENTS
(TOTAL = 187 days)

L.Corradi — “Tandem-ALPI : facility usage” - LNL Annual Reports 2002-2009 - http://'www.Inlinfn.it/accelerators
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_ _ AGATA+PRISMA (91)
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average refettion faivor for nuclear

physics experinerits over fie last five
years : 45-65%
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Feb2010
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PRISMA - 2 (2008 -2010)
OHeavon reactions from grazing

- Few- and multi - nucleon transfer reactions, nucleon - pair
transfer, fusion near and below the Coulomb barrier

A The AGATA demonstrator : nuclear structure of n-rich nuclei
Identified with PRISMA

A Heavy beams at LNL (Tandem, ALPI, PIAVE with the new ECR

source)

A A mini-array of LaBr 3:.Ce detectors

A Complementary experiments at other facilities _ (GANIL, ANL)

A R&D for upgradings after 2010 , so to prepare PRISMA for
the use with SPES beams, including the use at O °

c ol



