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Theoretical developments for the big questions ;

and the models ' b i « Identify/investigate many-hod\

T The landscape
\J

methods that will extend to RIA
§ * Generate effective interactions
§ * Make reliable predictions
* Guide experimental efforts
* Use NN and 3N forces to build nuclei
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Shell Model Monte Carlo
* DMRG/Factorization
* Shell model diagonalization
Large-scale e Continuum shell models
computing « HFB
6 : : * QRPA
| * TDHF

Ab initio
few-body
calculations




Steps toward solutlons I
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& Basis expansions:

| « Choose the method of solution

* Determine the appropriate basis
* Generate H
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Formal introduction:
1958: Coester, Nucl. Phys. 7, 421
| 1960: Coester and Kummel, Nucl. Phys. 17, 477
Introduction into Chemistry (late 60°’s):
1971: Cizek and Paldus, Int. J. Quantum Chem. §, 359
'Numerical implementations ~
1978: Pople et al., Int. J. Quantum Chem Symp, 14, 545
1978: Bartlett and Purvis, Int. J. Quantum Chem 14, 561
Initial nuclear calculations (1970’s): '
- 1978: Kummel, Luhrmann, Zabolitzky, Phys. Rep. 36, 1 and refs. m
1980-90s: Bishop’s group. Coordinate space.
Few applications in nuclei, explodes in chemistry and molecular sciences.
Hard-core interactions; computer power; unclear interactions \
Nuclear physics reintroduction: (1/E,, expansion) ‘
1999: Heisenberg and Mihiala, Phys. Rev. C59, 1440; PRL84, 1403 (2000)
Three nuclei; JJ coupled scheme, bare interactions, approximate Vy, .
Useful References
Crawford and Scluefer, Reviews in Computational Chemn'y 14, m m
Bartlett, Ann. Rev. Phys. Chom. 32, 359 (1981) R







