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Various effective forces in the pairing 
channel have been proposed, with different features
(finite/zero range, density dependence…)
Unfortunately it is difficult to  discriminate 

among them comparing with available data.

We want to follow a different strategy:

- Start from an Hartree-Fock calculation with a
‘reasonable’ interaction. Then solve the pairing problem
with a bare interaction in the 1S0 channel. And finally add

correlations beyond mean field. 
We know that these correlations strongly renormalize
the density of single-particle levels (effective mass) and 
their occupation factors (fragmentation), and we expect
that they can have a large effect on pairing properties.



Going beyond mean field: medium polarization effects

Self-energy

Induced interaction 

(screening)



Going beyond the quasi-particle approximation

by extending the Dyson equation…

to the case of superfluid nuclei (Nambu-Gor’kov), it is possible to consider both

and

J. Terasaki et al., Nucl.Phys. A697(2002)126
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Renormalization of quasiparticles 120Sn

Argonne Argonne + induced interaction
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Pairing field in momentum space 

Argonne+ induced Argonne

A. Pastore et al., nucl-th/0801.1385
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In the forbidden region :







Local approximation
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Abnormal density
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“Local” coherence length

M. Matsuo, Phys. Rev. C56 (2007) 3054

N. Pillet, N. Sandulescu, P. Schuck Phys. Rev. C76 (2007)24310

K. Hagino, H. Sagawa, J. Carbonell, P. Schuck, PRL 99 (2007)22506
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J. Dobaczewski et al., nucl-th/0109073

Connection with observables?



Conclusions

Pairing correlations in the 1S0 channel can be calculated microscopically, 

adding the bare nucleon-nucleon interaction and the interaction induced
by the exchange of surfce vibrations.

At the same time, it is possible to take into account self-energy effects
(renormalization and fragmentation of quasi-particle levels), obtaining

spectroscopic factors.

It is found that the exchange of collective surface vibrations enhances the 

pairing gap considerably, although the effect is largely diminished by
fragmentation.

These effects can be treated in approximate way introducing a 

simple, density dependent local interaction which turns out to be very
surface-peaked. The abnormal density is less affected.

The consequences on observables remain to be explored.
All the calculations refer to the single case of 120Sn.
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