Mean-field methods:

where are we and where do we go?

Major developments in the last years:

Systematic calculations

«Correlations
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SYSTEMATIC CALCULATIONS



Spectra of odd nuclei including blocking and self consistency
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Cwiok, Heenen and Nazarewicz

Systematic calculations of triaxial

= deformation properties
+*|- of super heavy nuclei

- Skyrme interaction SLy4
. Density dependent pairing
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Beyond the mean-field approximation

Microscopic introduction of correlations



Beyond mean-field
Set of mean-field wave functions depending on axial Q

*Projection on N, Z, J:

|JOq) = NEPQQPZPN@

New wave functions by mixing on q:

|JOk) = >, f1k(q)|J0q)

with f, , (g) determined by minimizing the energy:

__ (JOk|H|JOkK)
Er = (JOk|JOk)
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Bender et al. Systematic calculation of correlations



Goriely et al.: Skyrme HFB (8) M*=0.80, vol. pairing,
Comparison with Audi and Wapstra 2003: rms error 641 kev




Comparison between HFB and FRDM predictions
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The future:

* new energy density functionals, more directly
derived from bare N-N Interaction
(Duguet and Bonche)
* new degrees of freedom (triaxiality and
pairing vibrations)

 breaking of symmetries
(time reversal iInvariance) (sender and Heenen)



