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ll. ,Correlations”: Quasiparticle-vibration
Coupling derived SC by field theory technique

The nuclear fields are obtained by coupling
the nucleons through the exchange of effective mesons
through an effective Lagrangian.
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Pairing correlations of ’rhe superuflu
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Many successful
applications
to various types
of giant resonances

From spreading
widths -
to transport
coefficients?

Other ingredients
for reaction
theory?

E. Litvinova, P. Ring, and V.Tselyaev, Phys. Rev. C 78, 014312 (2008)



Experiment: Theory: Relativistic quasiparticle

J. Endres, D. Savran, A. Zilges et al. time blocking approximation
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The concept ,.CEDF + vibrational correlations™: only ~ 4 years of
experience, but many successful applications to nuclear structure.

Provides collective excitations, single-quasiparticle structure. Nuclear
response function (includes damping mechanisms microscopically) can
(potentially) help for description of fusion dynamics.

Coupling to rotational degrees of freedom: an extension to deformed
case is in progress. CEDFT is already working very well in SH mass
region at the mean field level for fission barriers (A. Afanasjev),
alpha-decay Q-values (6. Lalazissis), as GCM for low-lying states (T.
Niksic, V. Prassa, D. Vretenar) etc., so we expect only improvements.

The approach is stable, microscopic, self-consistent, universal (8
universal parameters), the correlations are taken into account by the
diagrams. There are 100's of diagrams, but the basic techniques are
well developed.

Room for improvements: next-order diagrams for fine effects,
.better" functionals.



