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Earlier studies ... algebraic models

Quite successful, but symmetries are assumed a priori:
Typically 1 (a few) irrep(s) + symme’rry preserving interaction
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Ab inifio symmetry-adapted theory

Distributions of nucleon over HO shells (0hQ, 2AQ, ...; Op-Oh, 2p-2h, ...)
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Ab inifio symmetry-adapted theory

Distributions of nucleon over HO shells (0hQ, 2AQ, ...; Op-Oh, 2p-2h, ...)
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SU(3) package for SU(3) coupling/recoupling coefficients
.. analogous to SU(2), but outer/inner multiplicities!

Draayer & Akiyama, JMP 14 (1973) 1904
Akiyama, & Draayer, Comp. Phys. Commun. 5(1973)405

SU(3) basis construction ... based on Gel'fand patterns (fast and efficient!)
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What physics can we learn?
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What physics can we learn?

Sp(3,R) (collective) basis configuration:

one equilibrium
deformation
(“shape”)

rotations

space orientation

Vibrations

Symplectic symmetry:
All states preserve the
equilibrium shape

(of the giant resonance
monopole (r?)/
quadrupole (Q) type)
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Collectivity features

13 shells ' | SANCSM 2 0 2 4
SA-NCSM (selected model space): 50 million SU(3) states
Complete model space: 1000 billion states
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Alpha clustering and
effect on X-ray burst nucleosynthesis
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Collectivity features
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Collectivity features

13 shells | B SANCSM

SA-NCSM (selected model space): 50 million SU(3) states

Complete model space: 1000 billion states
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Carbon isotopes

JISP16, hw = 18 MeV
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Oxygen iso’ropes

Probability Amplitude
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Structure of Ca-48 and Ti-48
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Spectral Distribution Theory:

Particle-rank tensors
French ('66), Draayer, Hecht, Kota, ...

-body interaction (scalar partitioning)
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For NNN: Launey et al., Phys. Rev. C 85 (2012) 044003
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Spectral Distribution Theory:
Particle-rank tensors

-body interaction (scalar partitioning)
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Spectral Distribution Theory:
Particle-rank tensors

-body interaction (scalar partitioning)
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Spectral Distribution Theory:
Particle-rank tensors

-body interaction (scalar partitioning)
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Features of NN interactions

Li, Non-local densities N2LOopt
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intermediate-mass nuclei (sd-shell)

Collechvnfy features
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