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.Many-body dynamics in a relativistic framework: ..."

‘Quantum theory based on Lorentz symmetry

‘For strongly interacting many-body systems (nuclei with A > 16)

*Modelling of how do the nucleons behave inside nuclei in terms of
propagators (Green's functions) for 1,2,3,..., N nucleons in a system
of A =N nucleons

.... spectral properties of exotic nuclei”

Applications to nuclear properties: single-particle structure, excited states

*Tests on experimentally known nuclei

* Nuclei at extremes: unusual N/Z ratios, exotic modes of excitation, SHN

* Interpretation of experimental data

Towards a complete and consistent nuclear physics input for astrophysics:
heutron capture, electron capture, beta-decay rates, matter & charge
distributions... within the same framework



I. Covarant energy density
functional (CEDF)
theory (P.Ring et al.)
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The nuclear fields are obtained by coupling
the nucleons through the exchange of effective mesons
through an effective Lagrangian.
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IT. .Correlations™: Quasiparticle-vibration

Coupling derived SC by field theory technique
(Extensions of Landau-Migdal theory)
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Vibration corrections

1. Relativistic Mean Field: spherical minima to binding energy (RQRPA)

2. m: collapse of pairing, clear shell gap

3. v: survival of pairing coexisting with the shell gap w2
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Nuclear response

function R: . R = + )g\ R + W R

two-body propagation
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- —— Giant: leole quspnqnce N 3
within Relativistic Quasiparticle Ti nesBloaking Appr‘oxuma’rlon (RQ A)*

800 I 1 I ':" 1 I I 800 I I I 1 II ! 1

s00l 116 —

=) H
E 400 P - 400 .
b ! Vol )

PO
e " 4 ot i
: ) |
200 4 =\ —
- !

600 |- 4 oo} _
o A

400 |- 2 + 400} h —
i) B i
®)

200

*E L., P Ring and V Tselyaev,
ev. 014312
(2058)



= Isospiﬁ"s’rruc’ruré o‘f' the pygﬁy@‘d ipé.le-._ﬁé!sonance In Qs}
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Astrophysical nucleosynthesis studies:
‘ competition between neutron capture and B-decay. (n,y) and B-decay

half-lifes calculations within the same computation scheme are needed!
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from “2q+phonon: (2 phonons L
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V.I. Tselyaev, PRC 75, 024306 (2007) Time Blocking

@12,34((*}) - Z

m78(n) Replacement of the uncorrelated
7 34 propagator inside the & amplitude
by QRPA response

m

i m I + I I

Nuclear response: R = A + A (V + 5- CBO) R

Poles may appear at lower energies:
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Nuclear matter,
Neutron stars, ...

Ab initio Brickner
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The nuclear fields are obtained by coupling
the nucleons through the exchange of effective mesons
through an effective Lagrangian.
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e First step beyond. rerﬁjav;sfiq mear field:

quasiparticles coupledito-vibrations
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' = (0) Mean field
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. Dipole strength in neutron‘ richi nuclei:
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RQTBA systematics for PDR:

A proper definition of Pygmy Dipole Resonance is important!
PDR = all states with the “isoscalar” underlying structure!
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