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RPA continuum coupling 1p-1h-1 phonon

coupling

This effective Hamiltonian can be diagonalized and from its
eigenvalues and eigenvectors one can extract the response
function to a given operator O.

It is possible to extract at the same time to calculate the 
branching ratios associated with the decay of the GR to
the A-1 nucleus in the channel c (hole state). 



The IAS: a stringent test

Z N

−t

The measured total width (Γexp=230 keV) is well reproduced. The 
accuracy of the symmetry restoration (if VCoul=0) can be established.



HierarchyHierarchy of of couplingscouplings forfor dampingdamping of of giantgiant resonancesresonances ::
from mean field states to Compound from mean field states to Compound NucleusNucleus

DAMPING OF COLLECTIVE MODES DAMPING OF COLLECTIVE MODES 

ΓΓ↓↓
CNCN ≈≈ 22ππ<v<v22>>ρρ

ρ ~ N

In the chaotic regime 

<v2> ~ u2/N





132Sn low-lying GDR strength



Coulomb excitation of 68Ni at 600 MeV A
Search for pygmy Dipole Resonance

Dipole strength shifts at low 
energy. 

Collective or non-collective 
nature of the transitions?

Stable nuclei ⇒ photoabsorption
Exotic nuclei

Virtual photon breakup
LAND experiment 
Aldrich PRL95(2005)132501

Virtual photon scattering

RISING experiment
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Measured γ-ray spectra Theory

In neutron rich coulomb excited 68Ni 
a structure centered at ~ 10.5 MeV 

has been measured in the γ-ray 
spectra

http://www-linux.gsi.de/~wolle/EB_at_GSI/ICONS/rising-big.gif
http://www.mi.infn.it/indexIT.shtml
















F. Barranco….P.Schuck et al., PRC 72











Paul Bonche et al.

• Let us emphasize that this study was done at the 
mean-field (HF) level. However, NO ingredient in 
our protocol prevents further studies beyond the 
mean field approximation. If needed be, further
correlations can be explored and it is quite
legitimate to use these interactions for RPA or 
configurations mixing (GCM) calculations. This
would NOT has been the case if we had
included in our protocol detailed information
such as s.p. energies of some selected nuclei.









INSERT CONSTRAINTS FROM COLLECTIVE EXCITED STATES in 
the fit of the functional. Concrete proposal : K∞ , S(ρ=0.1 fm-3) , g0’. 

• Giant Monopole Resonance : EGMR constrains K∞ = 240 ± 20 MeV.
(a) Allow in the fit this relatively broad range (one can allow 1.5σ, that
is, 210 < K∞ < 270 MeV). (b) A smaller range is possible if we have an
a priori choice for the density dependence. This constraints comes
from a comparative study of Skyrme, Gogny, RMF. 

• Giant Dipole Resonance : EIVGDR constraints S0.1 ≡ S(ρ=0.1 fm-3).
The constraint, coming from a study with Skyrme, is 22.3 < S0.1 < 25.8 
MeV.

• Giant Quadrupole Resonance : it mainly involves m*.

• Low-lying collective states : too much dependent on s.p. spectrum. 

• Giant Gamow-Teller Resonance : imposing that it exhausts about
60% of the 3(N-Z) sum rule constraints the spin-isospin part of the 
functional. Here the precise constraint depends on the functional.

Gianluca Colò, Univ. of Milano, Italy


	PAST  and FUTURE
	132Sn low-lying GDR strength
	Paul Bonche et al.

