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Outline

Origin of one-body spin-orbit potential

Needed phenomenological adjustments to
shell model interactions

Effective charges for E2

Calcium radii

M1 moments, GT quenching
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neutrons in 40Ca
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neutrons in 132Sn
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Phenomenological Adjustments to Shell Model Interactions

Fit single particle energies

Fit all TBMEs
or SVD, fit most
important
comblnatlons

/ Adjust

monopoles
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Three-Body Monopole Corrections to Realistic Interactions

A.P. Zuker
IReS, Batiment 27, IN2P3-CNRS/Université Louis Pasteur, BP 28, F-67037 Strasbourg Cedex 2, France

(Received 23 September 2002; published 30 January 2003)
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It is shown that a very simple three-body monopole term can solve practically all the spectroscopic
problems—in the p, sd, and pf shells—that were hitherto assumed to need drastic revisions of the
realistic potentials.
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Evolution with A
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Do the ab initio TBMEs follow A ~/3 scaling?
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TBME Monopole

Do the ab initio TBMEs follow A ~/3 scaling?
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Including 3N forces can have a big impact on spectroscopy
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Effective charges for E2 transitions/moments

O(E2) = ) e?Yy(F)

2+ pGj\jX phenomenologically,
....... P |:> e, ~ 1.5

e, ~ 0.5
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PHYSICAL REVIEW C VOLUME 55, NUMBER 2 FEBRUARY 1997

Microscopic origins of effective charges in the shell model

Petr Navratil,* Michael Thoresen, and Bruce R. Barrett
Department of Physics, University of Arizona, Tucson, Arizona 85721
(Received 24 September 1996)

6hw Ohw 6Li

n n
— e gff Ceff € Ie)ff-4 Ceff4
—o E?2 1.527 0.364 1.302 0.244
a— Ml 0.907 0.085 0.931 0.063
o Okubo- Ms 0.937 0.001 0.953 —0.003
Lee-Suzuki
transformation

» Converged?
* |s the same mechanism at play
for 6Li as for heavier nuclei?

Ou = [1 + 0’ 0] V(P + Pw’Q) O (P + QwP)[P(1 + 0 w)P]~"?
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E2 transitions with VS-IMSRG
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E2 transitions with VS-IMSRG
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Don’t blame the forces! ,,
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VS-IMSRG spectrum is improved by
incorporating intermediate 3-body
operators. Will that also fix the E2s?
(Probably not completely).
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Calcium charge radii
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EXPERIMENT

Quenching in Gamow-Teller decays
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Brown, Wildenthal, Ann. Rev. Nucl. Part. Sci. 38: 29 (1988)

See talk by Luigi Corragio on Saturday
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Magnetic moments
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Conclusion

« We (mostly) understand how the basic features of
the shell model arise from the NN interaction.

« We (mostly) understand the renormalization needed
for single-particle operators for Gamow-Teller, M1.

* Incorporating collective effects beyond the valence
space remains challenging.

Thank Youl!
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