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Transfer reactions 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
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PRISMA spectrometer - design characteristics

Angular acceptances AO ~ £6° Ap ~ £11°
Solid angle AQ ~ 80 msr
Distance target-FPD 7 m
Energy acceptance + 20%
Momentum acceptance + 10%
Maximum rigidity ME/q? = 70 MeV amu
Dispersion 4 cm/%

Energy resolution 1/1000 (via TOF)
Mass resolution 1/300 FWHM (via TOF)

Aberrations correction via software




PRISMA spectrometer - trajectory reconstruction A

A physical event is composed by the parameters:

position at the entrance X,y
position at the focal plane X, Y
time of flight TOF
energy DE, E




PRISMA sp

ectrometer - a complex detector system
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Multineutron and multiproton transfer channels near closed-shell nuclei
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PRISMA spectrometer data

GRAZING code calculations
(G.Pollarolo)
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PRISMA simulations of ion transport

80

300 o
- . . . e .
< " Correction factors derived from bidimensional
= - E-0 uniform input distributions
: - i 20
0 SIS !
15 20 25 48Ca+%Ni E=270 MeV
O [deg]
, , —— — Input Dhstnbution {from GRAZING)
00 =B =30 MeV l¢ O Transported
-E}—L._I_IJ-"FI—H _ @ Transported and Unfolded
5 13 &
[ = = :
——————++H? H = 47 ~,
©' 250 <E_<260 MeV 1, E ERL N Ca
8 v £ 230
UE _.r-"""‘—l-._,_,___._,_._._.-_lj 1* E q‘—u' 0 .;.Dmm‘}ﬂﬂ
e o o T R = ] 49 ~
:iﬂaul-:zmmw le E . 45: Ca o oty
: . L: it 1F 1 :
S | 2 [ a) ' b) 4
A I :':l G } ) F . 5 i i - 3 ]
13 8. [deg] 23 < 240 250 260 14 16 18 20 22 24 126
- Eua [ME"T] IL:]ILJHI.E- [[ll.‘.g]

D.Montanari et al, Dubrovnik09 Grazing calculations by G. Pollarolo



Population of neutron rich nuclei : point of view of nuclear spectroscopy
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Softness in Cr and Fe isotopes populated in ¢Ni+238U at E, =404 MeV
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Population of neutron rich nuclei : point of view of reaction mechanism
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TKEL distributions - transition from QE to DIC processes

90Zr+208Pb E=560 MeV PRISMA
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Evaporation processes in multinucleon transfer reactions
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Some few remarks on PRISMA

- mass determination via tracking procedure with low energy heavy ions

- powerful tool to perform spectroscopic studies in moderately n-rich

nuclei populated via MNT processes and to investigate the population
pattern to specific final states

- possibility to extract with high efficiency A,Z yields in reactions with
heavy ions . Cross section determination is feasible but care has to be
taken with spectrometer transmission

4 recent (major) interesting achievements with PRISMA

- Elastic scattering (using coincident gamma rays)

- Sub barrier transfer reactions
(forward angle detection in inverse kinematics)

- Lifetime measurements
(use of degrader foils)

- Studies of very neutron rich nuclei
(detection of fission products with high efficiency)




Elastic scattering - using Prisma and Clara information

elastic scattering is the first
important ingredient for nuclear
reaction studies. It provides
information on the (outer part
of) nuclear potential
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Detection of (light) target like ions in inverse kinematics with PRISMA

beam direction
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MNT channels have been measured down to 25 % below the Coulomb barrier
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ifferential Plunger Method S

Lifetimes measurements in 48Ca+2%8Pb at E,,=310 MeV
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Neutron rich nuclei produced in the fission of 238U in
136Xe+238Y at E;,,=990 MeV
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