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] E1 strength at particle threshold: the Pygmy Dipole
Resonance (PDR)

O Inelastic scattering of 170 (AGATA + HECTOR @ LNL)

O Relativistic Coulomb excitation (AGATA + HECTOR @ GSI)

] Test of the isospin symmetry via Giant Dipole
Resonance (GDR) y-decay

] EXILL: y-Spectroscopy Around Doubly Magic Nuclei




Nuclear Structure information from the E1 response in Nuclei
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The splitting in the population of the states reveals a different underlying structure
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Sty bt U low energy part = isoscalar
character (neutron-skin oscillations)

U high-energy states = isovector
nature (transition towards the GDR)
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One important open problem for pygmy states is the cross section sensitivity to transition
densities containing the nuclear structure information...




Transition Densities and Form Factors

«Different Peaks» (at different excitation energies) - different excitation modes -
- different structure of Transition Densities=> Different Form Factors

—> need of predictions obtained with form factors deduced from microscopic transition
densities which incorporate the main features of these states
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Experimental Technique

Inelastic scattering of 170 @ 20 MeV/u on different targets + y-rays in coincidence
» Large cross-section for the population of the giant resonance region

» 170 is loosely bound (S, = 4.1 MeV) Experiments at Legnaro
» Clean removal of projectile excitation Proposals: University of Milan-INFN
IFJ-PAN Cracow
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Identification of the Multipolarity

In contrast with light ions, for 1O the pattern of the differential cross section for inelastic
scattering as a function on angle does not characterize well the multipolarity of the excited states
—> angular dist. of gamma-rays

E=N

F.C.L. Crespi, et al,, PRL113 (2014) 012501
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Results on the Low-Lying E1 Strength

( DWBA calculation were performed (red solid lines) using microscopic form
factors based on the transition density associated to the E1 PDR states™
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The isoscalar strength in the pygmy region

The main objective of the data analysis was the extraction of the values of
the isoscalar strength from the measured cross section

* The cross section has two contributions: one being the

Coulomb and the other the Nuclear - Isoscalar —

» For the Coulomb contribution we fixed the value corresponding to the known
B(E1)

» For the Nuclear contribution the reference value used was that associated to
the microscopic form factor used, corresponding to a specific value of the
iIsoscalar strength.
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U Isospin Properties of pygmy dipole states investigated using the

(170, 170’y) reaction at 340 MeV

O Angular distributions measured both for the y rays and the scattered 70
ions

U The data analysis with the DWBA approach gives a good description of the

elastic scattering and of the inelastic excitation of the low lying 2+ and 3~
states

U For 1- transitions a form factor obtained by folding a microscopically

calculated transition density (PDR) allowed to reproduce the data remarkably
well

» Extracted the isoscalar component of the 1~ excited states

»> 140Ce target (> M. Krzysiek talk)
> Experiments at RCNP Osaka (PDR in °°Zr,°%Zr) and CCB Cracow (GQR)




Relativistic coulomb excitation of neutron rich Fe isotopes
IE=II Beam identification system
/ Primary target

Secondary target

FRS
Magnetic separator for
identification and selection
of the beam
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Relativistic coulomb excitation of neutron rich Fe isotopes

IE=II Beam identification system
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Relativistic coulomb excitation of neutron rich Fe isotopes

GDR GAMMA vyield in experimental spectra
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Test of the isospin symmetry via GDR y-decay

Isospin mixing in N=Z nucleus 8°Zr at medium temperature
(spokespersons A. Giaz, F. Camera Univ. Of Milan-INFN)

AGATA - HECTOR" array @ LNL

4 AGATA Clusters (12 capsules)
6 LaBriCe (3.5” x8”)

With AGATA we identify the evaporation
residues to tune statistical model
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Test of the isospin symmetry via GDR y-decay
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EXILL: y-Spectroscopy Around Doubly Magic Nuclei

TaHEERAFHY

The y-spectroscopy campaign @ ILL-Reactor

(Grenoble)2012-2013: 100 days, 95% DATA taking
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EXILL: y-Spectroscopy Around Doubly Magic Nuclei
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EXILL: y-Spectroscopy Around Doubly Magic Nuclei
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EXILL: y-Spectroscopy Around Doubly Magic Nuclei
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EXILL: y-Spectroscopy Around Doubly Magic Nuclei
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EXILL: y-Spectroscopy Around Doubly Magic Nuclei
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EXILL: y-Spectroscopy Around Doubly Magic Nuclei

The New “"HYBRID"” Model
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EXILL: y-Spectroscopy Around DOUBLY MAGIC Nuclei
2°9Bi(n"y)21oBi N. Cieplicka, B. Fornal, S. Leoni, ... (Milano, Krakow)
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CONCLUSIONS

Review of Selected Experiments on
Collective Modes via Gamma Spectroscopy

] Gamma decay of PDR states from inelastic scattering
of ions and virtual photon scattering

] Isospin mixing and GDR y-decay
 EXILL: y-Spectroscopy Around Doubly Magic Nuclei

» strong collaboration between Milano and Cracow
groups!
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