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Outline

ÇMotivation

E1 strength at particle threshold: the Pygmy Dipole Resonance  

Ç Experimental technique

Heavy Ion Inelastic scattering as a tool to study highly excited states 
up to the region of the Giant QuadrupoleResonance

ÇResults of experiments at LNL-INFN                                
(90Zr, 124Sn, 208Pb,140Ce)

ÇConclusions and New Experiments



Nuclear Structure information from the E1 response in Nuclei 

One interesting problem for pygmy states is the cross section sensitivity to transition densities 
containing the nuclear structure ÉÎÆÏÒÍÁÔÉÏÎȣ

The splitting in the population of the states reveals a different underlying structure

Ç low energy part Ą isoscalar 
character(neutron-skin oscillations)

Çhigh-energy states Ą isovector 
nature (transition towards the GDR)

(*) figure from J. Endreset al., Phys. Rev. Lett. 105, 212503 (2010)
Seealsoe.g. ȱ%ØÐÅÒÉÍÅÎÔÁÌ studies of thePygmyDipole 2ÅÓÏÎÁÎÃÅȱ
D.Savran, T. Aumann, A. ZilgesɀProg. Part. Nucl. Phys., 70(2013)210



Transition Densities and Form Factors

17O+90Zr

90Zr

Different excitation modesĄ different structure of Transition DensitiesĄ

Different Form Factors

Ą need of predictions obtained with form factors deduced from microscopic transition 
densities which incorporate the main features of these states

*E. G. Lanza et al., 

PRC 89 (2014) 041601

**A. Bracco, 

F.C.L. Crespiand E.G. Lanza, 

EPJA (2015) 51 : 99

Transition Densities

Form Factors



üInteresting to use a probe interacting 
mainly at the surface  !!!  

Transition Densities

*E. G. Lanza et al., Phys. Rev. C 79 (2009) 054615.

**E. G. Lanza et al., Phys. Rev. C 84 (2011) 064602.



Experimental Technique

Inelastic scattering of 17O @ 20 MeV/u on different targets  + g-rays in coincidence

ü Large cross-section for the population of the giant resonance region

ü
17O is loosely bound (Sn = 4.1 MeV)

üClean removal of projectile excitation

SiliconDetectors, D. MengoniNIMA 764(2014)241
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Angular distribution of g-rays
Angular Distribution of gȭÓ ÏÂÔÁÉÎÅÄ exploiting position sensitivity of  AGATA

and E-DE  Si telescopes (pixel type)



Identification of the Multipolarity

124Sn

In contrast with light ions, for 17O the pattern of the differential cross section for 

inelastic scattering as a function on angle does not characterize well the multipolarity 

of the excited statesĄ angular dist. of gamma-rays

L. Pellegri, et al., PLB738 (2014)519

F.C.L. Crespi, et al., PRL113 (2014) 012501


