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QRPA for description of Excited

RPA approaches describe
all multipolarities and all parities, E
collective states and individual ones,
low energy and high energy states

with the same accuracy.

Within the small amplitude approximation, R
i.e. « harmonic » nuclei .
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I QRPA approach does not describe rotational motion !
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RPA approaches describe all multipolarities and all parities
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Fig. 3. (Color online.) Systematics of 27 and 3~ excitation energies in tin isotopes
from experiment and HFB + QRPA calculations using the Gogny D1M interaction.
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Dipole response for Neon isotopes and N=16 isotones
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Role of deformation
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Impact of the deformation on dipole resonances
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From light to heavy nuclei: case of 238U
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Comparison with experimental data

One Lorentzian in RIPL Two Lorentzians in RIPL
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Beyond the nuclear structure
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Photoneutron and Photo-absorption cross sections for Mo

H. Utsunomiya et al, PRC 88, 0156805 (2013)
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Dipole electric and magnetic excitations for Zr isotopes
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Low Energy Enhancement in the y Strength of the Odd-Even Nucleus '1°In
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Charge exchange QRPA : GT resonances for 5 decay

An example of deformed nucleus : "6Ge

GT J=1*distributions obtained by adding twice the K™=1* result to the K™=0*one
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« The deformation tends to increase the fragmentation E_ [MeV]

Displacements of the peaks

Deformation influences the low energy strength hence  decay half-lives are expected to be affected
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B~ decay half-life T,,, : Comparison with other models

Qp
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Extension to odd systems «
in collaboration with & 10",
Isabelle Deloncle (CSNSM) Orsay

Recent experimental results

Z.Y. Xu et al, PRL 113, 032505 (2014)

p-decay Half lives of 76.77Co, 79-80Nj
and &Cu : Experimental indication
of a Doubly Magic 78Ni
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To summarize

Beyond static mean field with the Gogny finite range force:

% Self-consistent QRPA approach has been applied to the deformed nuclei up to heavy ones.
« All multipolarities (electric and magnetic) can be reached.

+ The GDR energy position with QRPA is systematically predicted ~2MeV above the
experimental values.

Extension of QRPA to charge exchange :
> The role of the intrinsic deformation has been proved for prolate 7¢Ge.

» Calculated p decay half-lives are compatible with experimental data.

U Promising preliminary results for odd nuclei.
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Beyond static mean field ... with 5DCH or QRPA

5 Dimension Collective Hamiltonian
describes ground state and excited states
within configuration mixing :

quadrupole vibration

and rotational degrees of freedom.

B B R e

uf HFB+D1S 4
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SS2Y 1350 2
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Exp. ug  5DCH
S.Péru and M. Martini, EPJA (2014) 50: 88. D. Sohler et aI, PRC 66, 054302 (2002)

(Q)RPA approaches describe

all multipolarties and all parities,
collective states and individual ones,
low energy and high energy states
with the same accuracy.

But small amplitude approximation
i.e. « harmonic » nuclei

-—— - ’

5E/5q=0\LA ')62E/6q2>0

Even for deformed nuclei QRPA approach
does not describe rotational motion !
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High energy collective states: giant resonances

Giant resonances are related to nuclear matter properties

Monopole Dipole Quadrupole Octupole
O @® 4F
. 3/
IS GMR spurious state
GQR
IV GMR IV GDR
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HFB+QRPA versus HFB+5DCH with the same interaction
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HFB+QRPA versus HFB+5DCH with the same interactionff€%

Niisotopes (Z=28)
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Nuclear Excitations

Photo-absorption Electron scattering (p,p) or (n,n)
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Even and odd systems, deformed and spherical nuclei

10° | . DIM+QRPA Preliminary results
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— e Extension to odd systems
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Recent experimental results
Z.Y. Xu et al, PRL 113, 032505 (2014)

p-decay Half lives of 7677Co, 7°:8Nj and 81Cu :
Experimental indication of a Doubly Magic "8Ni
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