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Quantities calculated

Low-lying excitations:
    2+
    3-
Yrast levels
Charge radii
Separation energies
Pairing gaps



-need only a small set of parameters
-have wide predictive power
-have intrinsic criteria for limits of validity

Characteristics of good theories

Generalities

Goals in this work

-apply theory globally (but with exceptions...)
-quantitative assessment of performance
-predictions to be tested by FRIB and elsewhere



Performance Metric:

Mean error and rms deviation about the mean, on a logarithmic scale.
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Extensions of self-consistent mean-field theory for spectroscopy

Generator Coordinate Methods

Collective Hamiltonian
GOA

Discrete-basis Hill-Wheeler

Quasiparticle RPA





Computed spectroscopic observables for 1712 nuclei:
  -yrast energies up to J=6
  -excited 0+, first and second yrare J=2
  -B(E2) values for many of the transitions
  -E0 matrix elements
  -deformations, including triaxiality

The CEA/DAM global survey (HFB/GCM/5DCH)

PRC 81, 014303 (2010)
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Global assessment of accuracy:  first excited J=2 state

E(exp) = E(theory)+/-40%  over 2 order of magnitude

Many other observables 



Metrics for global performance

Ri = log
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2+ Excitation energies

The CEA/DAM global survey (HFB/GCM/5DCH), on the N=Z line

PRC 81, 014303 (2010)
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Octupole Excitations

Robledo and Bertsch,  arXiv:1107.3581
HFB + discrete basis Hill-Wheeler
Parity projection
Axially symmetric octupole excitations only.
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Charge radii

Experimental data from  Angeli,  ADNDT 87 (2004)
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Separation Energies
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FIG. 1: Two-neutron separation energies for isotonic chains. We compare results obtained from three calculations (i) spherical
mean field. (ii) deformed mean field (iii) J = 0 projected axial quadrupole GCM with the experiment.
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FIG. 2: Two-proton separation energies for isotonic chains.



Mutually enhanced magicity
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r-Process nucleosynthesis

Arcones and Martinez-Pinedo, PRC83



Odd-even mass staggering

Phenomenology is hard to beat!

∆(3)
o (N) =

1
2

(2E(N,Z)− E(N − 1, Z)− E(N + 1, Z))

rms residuals for 443 nuclei (MeV)
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