Recent theoretical and experimental advances
onh giant resonances in unstable nuclei
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1) What’s new on soft modes ?



New soft modes: the soft GMR
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Deformation and continuum coupling effects, FAM method



New soft modes: the soft GMR
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New soft modes: the monopole strength

in light nuclei
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Enhanced soft monopole transition due to clusters ?



The (soft) E1 for clusters
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Prediction for n-rich nuclei ?



Specific cluster modes of excitation ?
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e > 2000 Difficult to interpret the PDR in unstable nuclei

The pygmy status

> 2015: Large activity

on stable nuclei: isospin features, effect of deformation, neutron excess
e Soft E1in n-rich: IS component (Schiff moment), complex pattern : pn mode, ...
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The pygmy status: the n-rich triangle
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2) Exp. and theo breakthroughs



Particle-vibration coupling

Effect on -decay

Prediciton of the width
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Particle-vibration coupling with continuum
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Finite Amplitude Method

P. Avogadro and T. Nakatsukasa, PRC87(2013)014331

Allows for large scale QRPA calculations
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Deformed relativistic + pairing QRPA calculati
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The dens. dep of K

M = 3pK'(p)|y=p, : third derivative of EoS at the crossing density
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From the GMR to nuclear matter
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Pairing related excitations

Small pairing effect on GMR
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Softness of Sn isotopes requires relevant density dependence on incompressibility



The external detector way

Coulex in inverse kinematics
1326n(a,a” ) in Riken

See K. Boretzky’s talk

Soft E1 in n-rich Oxygen, Tin, Ni



The active target way

Cathode @-3 kV (-10 kV)
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The active target way

58Ni(o,a’)
JUY : : | : : : | : : : : | : ! | | | I I I I I I I I I I I I I I I 1 | 1
=55° — = | =0 i
Bk el ——— 2 21.1 MeV (b)
400 — | Hm . L=013.. —
| Background _
300 — o
- . N 7S
200 — \ 7 <
B ! 4 =
100 — [ l l — _
-\ \ f“a =
- - T =
0 =+ Ll O W P S —LLI IR [ v v | T TR
0 0 0 30 ) 2 4 6 8 10
Results: M.Vandebrouck et al. Phys Rev. Lett. 113, 032504 (2014)
Method: C. Monrozeau et al., Phys Rev. Lett. 100, 042501 (2008)
MAYA : °°Nj
AT-TPC (MSU)
Actar > ISGMR in unstable nuclei

CAT (Riken)



The storage ring way

See e.g. the EXL collaboration (GSI)



3) Astrophysics



The r-process

Continuum Relativistic RPA
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p decay . Electron capture

Deformed+finite range GT strength Exp. from #6Ti(t,3He+y)
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A NEUTRON STAR: SURFACE and INTERIOR N e u T r O n s *a rs
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Outlook

Soft modes: monopole ?

Cluster mode ?

PDR : stable nuclei ?

Active targets and storage rings

Deformation+continuum+finite range+vibration coupling+ relativistic
Density dependence of nuclear incompressibility

Astrophysical impact: r-process, e-capture and neutron stars



