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Edoardo, a physicist with two Ph.D.s?
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Nel novembre del 1983 gli ¢ stata assegnata una borsa di studio della du-
rata di 3 anni per il conseguimento del Dottorato di Ricerca in Fisica presso
I’Universita degli Studi di Catania, quale vincitore del concorso bandito dal
Ministero P. I. Nell’ambito degli studi per il conseguimento di detto titolo ha
proseguito la sua collaborazione con il gruppo teorico del Max-Planck Institut
di Heidelberg.

Nel novembre del 1985 ha vinto il concorso per un posto di ricercatore
all’Istituto Nazionale di Fisica Nucleare - Sezione di Catania; assunto il 2 mag-
gio 1986 e stato escluso d’ufficio dal Dottorato di Ricerca.

Nel giugno 1989 ha conseguito il titolo di Dr. Rerum Naturae (Dottorato
di Ricerca) presso la Ruprecht-Karls-Universitit di Heidelberg (Germania Fed-
erale) discutendo la tesi Violation of Time Reversal Symmetry in Compound
Nucleus Reaction.



Motivation: a high precision experimental study of the validity of
detailed balance in the reaction was performed by the
Darmstadt-Bochum group [E. Blanke et al. PRL 51 (1983) 355]

2TAl +p = #*Mg + .,

Investigate the consequences of time-reversal symmetry breaking

in compound nucleus reactions, assuming that the compound nucleus
can be represented as a member of a GOE ensemble plus an admixture
of time-reversal symmetry breaking GUE
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M. Baldo, E. G. Lanza, and A. Rapisarda

Chaotic scattering in heavy-ion reactions

Chaos 3, 691 (1993)
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Calculation of excitation functions in the quantum scattering of a rotor at bombarding energies slightly above the
barrier in weakly absorbing systems shows fluctuations that can be related to the chaotic feature observed

In the analogous classical system
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Anharmonicities and non-linearities in the
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Microscopic description of Coulomb and nuclear
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ANHARMONIC EFFECTS OF QUADRUPOLE OSCILLATIONS
OF SPHERICAL NUCLEI
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Including all terms of the residual interaction (not only ph terms) and expanding up to
two-boson states,
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Eigenstates are a superposition of one- and two-phonon states:

Zc"lv + X

Vyv2

212



Extended RPA: each state of nucleus A is a superposition of 1- and 2- RPA phonons
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Collision of heavy ions A,B at relativistic energies on semiclassical trajectories (Alder—Winther) R(t)

H=Hu + Hyg,
Ha=H} + ) (alUs(R(1))|a")alaa = HY + Wa(1)

External field:
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Standard excitation of

one-phonon component

Transition from one-
phonon or two-phonon
component to another
one of the same type
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Check boson expansion in the two-level model
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Nuclear Field Theory,
butterfly diagrams: same
results for two-phonon
states

S S
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States JT harm. & lin. wi! w2 anharm.  anharm. & nonlin.
208pQp4208pp [ =1 2t @3~ = 0.03 0.04 6.21 2.60 29.53
ISGQR ® 3~ [~ 0.05 0.07 722 3.63 5.18
Elab= 641|\/|eV/A 2 < E<28 (MeV)  1- 3.55 5.95 5.07 6.42 12.18
2+ 9 GDR, - 1.24 2.07 0.99 7.64 9.83
ISGQR 2t 29891 332.56 30009 27835  314.18
Harmonic GDR DGDR DGDR energy region
— T — T
i T 3.13 (3.14) 0.21 (0.22) 0.31 (0.28)
a) w'=0, W’=0 Texp ~ 3-28+0.05 0.38 4+ 0.04 0.38 + 0.04
o 100
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208pp4208ppy =1
Elab= 641MeV/A

Calculation extended to three phonon states
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The search for double giant modes is not so active anymore.
With the exception of the double Gamow-Teller resonance
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Collective transition densities in neutron-rich
nuclei
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Effect of large neutron excess on the dipole
response in the region of the giant dipole
resonance

F. Catara®!, E.G. Lanza®, M.A. Nagarajan®!, A. Vitturi®
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Modifications of the isoscalar and isovector quadrupole response going neutron-rich
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Transition densities are very sensitive to neutron skin
They indicate collective in-phase oscillations of neutrons and protons

The effect of the neutron skin is expected to become apparent in nuclear excitation
where the details of the transition densities near the nuclear surface will be effective.
The detailed study of Coulomb and nuclear inelastic excitation of the neutron-rich nuclei
is therefore of interest and should be pursued in the future.
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WHAT NEXT?
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