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Introduction what are giant resonances ?
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Electric GR : isoscalar isovectorial

L=0
monopole
(GMR)

L=2
quadrupole,
(GQR)




Motivations Nuclear matter incompressibility and ISGMR
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Motivations Prediction of a soft monopole mode
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Motivations status of the GR measurement in unstable nuclei

* Understand these excitation modes from stable to exotic nuclei : the IVGDR/PDR has been measured
in %N, neutron rich Oxygen and Tin isotopes at GSI, in ?*Ne at Riken...

* 1st measurement of the ISGMR and ISGQR in unstable nuclei **Ni : *’Ni(d.d’*Ni*
Monrozeau et al., Phys. Rev. Lett. 100, 042501 (2008)

=) Study of the ISGMR and ISGQR in a neutron rich Ni : **Ni
= Continue the study of the Ni isotopic chain
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Study of the ISGMR and ISGQR at GANIL using inelastic scattering :
8Ni(a,a’)%8Ni* and °8Ni(d,d’)58Ni*



Setup: the active target MAYA whv?
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We have to consider :
- Inverse kinematics with a low recoiling energy )

- Low production rate
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Use of an Active Target :
- low detection threshold
- thick target

Study of the ISGMR and in ISGQR using inelastic scattering *8Ni(a,a’)%8Ni* and %8Ni(d,d’)8Ni*
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Setup: the active target MAYA principle

Time Projection
Chamber (TPC) :
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Which information are stored ?

- Time on each wire
C. E. Demonchy et al., Nucl. Instrum. Meth. 573, 145 (2007) - Charge induced on each pa d



Setup: the active target MAYA MAYA@®LISE

Entrance window

Electrostatic mask
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J. Pancin et al., JINST 7, P01006 (2012)
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Setup: the active target MAYA production of the 58Ni @GANIL
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Results Tracking reconstruction

T. Roger et al., Nucl. Instrum. Meth. 638, 134 (2011)
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Results Efficiency

* Geometric efficiency using ACTARSim code (based on Geant4 and ROOT)

* FEach simulated event is reconstructed with the code for physical ACTAR ™
eveﬁts proton
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Results 58Ni(a,a’)58Ni* Excitation energy spectra
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Results 63Ni(a,a’)53Ni* Excitation energy spectra
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Results 58Ni(a,a’)58Ni* Angular distribution
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Results 58Ni(a,a’)58Ni* Multipole Decomposition Analysis
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Results 58Ni(a,a’)58Ni* Multipole Decomposition Analysis
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L=2:

Résultats

- fragmentation of the ISGMR with a shoulder at 21 MeV

- increase of the strenght at 13 MeV

- increase of the strenght at 21MeV and below 15MeV

- concentration of the strenght around 16 MeV

k From 23 MeV other multipolarities. ..

~

J
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Results synthesis
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Conclusion

B First measurement of the isoscalar giant resonances in neutron-rich nucleus (®*Ni)
Ni(a,a”)*¥Ni* and ®®Ni(d,d’)**Ni
Indication new modes
Active targets suited for ISGR studies

B Some difficulties...
Limited Resolution
Measurement along isotopic chains are needed
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Outlook Probing giant resonances along isotopic chains

Study of giant and pygmy resonances
in exotic nuclei at LISE (LOI)
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Outlook Probing giant resonances along isotopic chains
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Outlook Probing giant resonances along isotopic chains

B Measurements along Ni isotopic chain from “°Ni to 7°Ni
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