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Clusters from the mean-field:

Nilsson-Strutinsky, Hartree-Fock

Fulton and Rae —J. Phys.G




Clusters from the mean-field: Mg

Nilsson-Strutinsky to Harmonic Oscillator
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Clusters from the mean-field: Symmetries

Nilsson-Strutinsky, Alpha Cluster Model, Harmonic Oscillator
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Fulton, Rae, Leander, Larsson, Freer, Merchant



Clusters in Microscopic Models

AMD, GFMC
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Experimental Evidence for Cluster Correlations: 8Be

Rotational Energy:
13




What about experiment? 1938: Hafstad and Teller Predictions
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12C — the Hoyle-state

F. Hoyle, D. N. F.
Dunbar, W. A. f
Wenzel, Phys. ;
Rev. 92, 1095
(1953).
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What does a 0* - 2* energy separation of
2 MeV imply?
(charge radius of “He = 1.673 fm)

= % % E(0%) — E(2*) =

. P |- 1 MeV [0.8 MeV]

E(0*) — E(2*) = 2.00 MeV




A new 2C state at 13.3 MeV?

on,> A. Aprahamia
2N C




Neutron-rich clusters

R. B. Wiringa, Steven C. Pieper,
J. Carlson, and V. R.

Pandharipande, Phys. Rev. C 62,
014001 (2000)




Building of Nuclear Molecules
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The nucleus 22Ne
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Summary:
clustering appears
naturally due to high
binding energy of
alpha-gquartet

and Is enhanced by
symmetries
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10.84 MeV y+ 12¢c — 12c*11) — oy + 3Be*(3.05)
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Fig. 7. Preliminary measured excitation curve.
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No core “shell model” calculations

Navratil P, Vary J P and Barrett B R 2000 Phys. Rev. Lett. 84 5728
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Soap Films and Steiner Points
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Connection to the deformed
Harmonic oscillator
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12C+12C picture.... .- ~.
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Energy at which structures occur (millions of electronvolts)

New Scientist ® www.newscientist.u 1 May 1999

Pauling, 1., 1973, Phys. Rev. ief:., 35, 1480.
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The nucleus 1°Be
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