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Fig. 1. Chart of nuclei showing in green the ridge of the approximately 250 stable nuclei on the island of several thousand of nuclei bound by
the strong interaction but radioactive (yellow area) which constitute a real Terra Incognita since only a few percent of them have been observed
up to now (thin line).
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Fig. 11. Predicted probability for a certain distance between 9Li and Fig. 12. Ab initio quantum calculations using Monte Carlo
the neutron pair and the distance between the two neutrons. The peak techniques of the density contours of 8Be first 0 4 (top) and
corresponds to a structure, which resembles to a water molecule (see 4 4 (bottom). The left part is in the laboratory frame while the right
top). The drawing on the left is the symbols of the Borromee family part corresponds to the intrinsic frame (adapted from [45]).

(adapted from [42]).

Fig. 13. Anti-symmetrized molecular dynamics calculation of the ground state of light nuclei showing a strongly clustered system (adapted
from [41]).



Fig. 14. Hartree—Fock-Bogoliubov calculation of the energy of a’*Kr nucleus as a function of its deformation. The two deep minima correspond
to two isomeric states with different shapes (shown below) (adapted from [28]).
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Legenda per i colori dei numeri atomici:

* gli elementi numerati in blu sono liquidi a T =298 K ¢ p =1 bar;

e quelliin verde sono gasa T=298 Kep =1 bar;

¢+ quelliinnerosonosolidia =298 Ke p =1 bar;

e quelli in rosso sono artificiali € non sono naturalmente presenti sulla Terra (sono tutti solidi a 7= 298 K e p =1 bar). Il fecnezio & presente in minime quantita nelle miniere
di uranio e nelle giganti rosse.

¢ quelli in grigio non sono ancora stati scoperti
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Simulation results for central collisions of Au+Au

E=15MeV/nucleon
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Simulation results for central collisions of Au+Au
E=15 MeV/nucleon
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The BUU transport equation for the nucleonic one-body
density distribution function f= f(7,5.1) is given by:

. 3 do
j P> 3p2’de_QUl2

5 _ Lo 1
[5+UV,,—(V,,U)VP}JF(”:PJ)— 2ry

{ffz(l_fl')(l_fz’)_fl'fz’ (l_f)(l_fz)(z”)3 5 (]31 "‘]32 _]31'_]32’)}

do /d(2 - nucleon-nucleon cross section
v,, - relative velocity for the colliding nucleons,

U - mean-field potential consisting of the Coulomb potential and a
nuclear potential with isoscalar and symmetry terms.

11



U(pe)=a £ e b 2] + (=) 7(0.0)
P P

po - Normal nuclear matter density,
Ps Pn s Pp - NUCleon, neutron, and proton densities,
1, - equals 1 or -1 for neutrons or protons, respectively.

0 =(p, - p,) /(p,T p,) — asymmetry parameter

EOS A[MeV] | B[MeV] | o K[MeV]
STIFF | -124.69 |74.24 2 380
SOFT -356 306.1 7/6 200

12
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B/A (MeV per nucleon)
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my =~ A(amu)
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Properties of nuclear matter

Collective Ligquid/Gas non-perturbative Quark Gluon Plasma
motions (EOS) QcoD Deconfinement?

D v € 9%
-8’ 2%
& LI -

Y 8 Q
' =)

I uﬂ&&:{"q-':' r -

> a o @ @

Fﬂu%“g.@i

* o #:’ . .

a a a o

o
e g
o %
o

-
*-I-

Gas (EOS) Qcb
Ps N, m, l"lr Ay e
[*Liquid/Gas Chiral symmetry? P?
1MeV 10MeV F  100MeV  1GeV 10 GeV 100 GeV

E/A = kinetic energy per nucleon (c.m.)
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Central collisions
Quasi-Fusion (QF) sources
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Bimodal behavior of the heaviest fragment
distribution as signature of a first order phase
transition in finite systems
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Aut+Au @ E= 1A.GeV
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R&D Experiment

(LNS-Nov. 2009)
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