Fission process: Isospin and Nucleosynthesis
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- Fission as atool to study nuclear viscosity
- Fission of neutron rich nuclel: predictions with a
dynamical model

- Proposed reactions with SPES RIB’s



Fusion Reactions (<10MeV/A)
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on fission dynamics.




Evidences of dynamical effects

Excess of pre-scission implies Dynamical effect:
n, p, o, Y.W'Th respect ‘ path from equilibrium
to statistical model to scission slowed-down
predictions by the nuclear viscosity
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Theoretical approaches: statistical model, dynamical models - t, viscosity




Open Questions in Fission Dynamics

1. Fission time scale;

2. Strength (B: ~(2-30)x102%! s-1) and Nature of
dissipation: one-body or two-body;

3. Dependence of the viscosity on the
temperature and on the shape.

Study of systems of intermediate fissility with 8pLP at LNL




Studies of nuclear viscosity: Stochastic approach

Langevin equations

Collective variables (shape of the nucleus) z; @ @ @@
assimilated to Brownian particles BTN
interacting stochastically with a “heat g DEFORVATION
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Three dimensional Langevin equations with 1 or 2 body dissipation
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Going to more n-rich nuclei:

18Sn + 64zZn  1345n + 9Zn E,,,=100 MeV

CIN.. M es s e

“Hg 05 68 94 93
1.0 130 165 209

g 05 76 20 40
1.0 138 80 210

M(Ks)-M(Ks=0.1)/M(Ks=0.1) in %

More constraints to obtain Ks




B;(L=50 ) | Prescission | <T.. >
(MeV) M, (104ts)
124Ce 16.3 0.046 61
144Ce 29.7 2.1 103

Table 1. Predictions of a dynamical model based on three dimensional
Langevin equations for the composite nuclei 124Ce and 144Ce at

Ex ~122 MeV and Lcrit =74 and 81 7 respectively. Full one body
dissipation has been assumed.

Ex=122 MeV and Lcrit =74 and 81 %




The 8nLP setup
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MAX ENERGY Wall:
up to 64 AMeV Ball :
up to 34 AMeV

ENERGY THRESHOLDS
0.5 AMeV for p and a
2-3 AMeV for 12C

TRIGGERS

Fission Fragments in ring E/F/6
Evaporation Residues @ prpac-rrac)
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n: RIPEN or NEDA
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