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Dipole excitations of n-rich nuclei —experimental results
Relation to the density-dependence of the symmetry-energy

Open questions and next experimental steps
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Experimental Approach |: Production of (fission-)fragment beams

» Primary: 3*108 238U/spill @550MeV/u
» Secondary (mixed): 50 ions 132Sn/spill (~10/sec @500 MeV/u)
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Dipole-strength distributions in neutron-rich Sn isotopes

Electromagnetic-excitation
cross section

Photo-neutron cross section

P. Adrich et al., PRL 95 (2005) 132501
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Low-lying dipole strength in the

1325n mass neighborhood
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Symmetry energy S,(p) and the neutron skin in <°Pb
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Pygmy dipole resonance and neutron skin
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"...,the pygmy dipole resonance may place
important constraints on the neutron skin of
heavy nuclei and, as a result, on the equation
of state of neutron-rich matter."

J. Piekarewicz, PRC 73 (2006) 044325



Pygmy dipole resonance and neutron skin
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The information content of the nuclear neutron skin
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PDR strength versus a4, po

Result (averaged 130.132gn) :
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Neutron skin thickness
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Questions to be answered by experiment

1) How does the dipole strength function depends on mass, binding energy and
n-p asymmetry (Pygmy and GDR!!)

— Systematics, improve quality of data (statistics, resolution, extract E2
2) Collectivity ? — decay modes (direct gamma, particle decay to A-1 states)

3) Low-lying strength partly below threshold ? — meas. below and above
threshold

4) Connection to measurements with stable nuclei
5) Structure of low-lying dipole (use of different probes, e.g., alpha scattering)
6) Relation to EoS and neutron skin: different nuclei and mass regions

7) proton Pygmy? Meas. 3234Ar (data in analysis)

8) Effect of deformation ?
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