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Basic problem
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Network of coupled many-body systems



Extended space of configuratio‘ns
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Modification of effective interactions
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The nucleus is a correlategen
guantum many-body system
External states (environment): continuum of decayobks

!

- Different configuration mixing in mirror states

- Alignment of near-threshold states: halos, cluster configurations, ...

Threshold coupling effects are comparable in size to pairing
and collective excitation

Majority of neutron-rich nuclei are influenced by the continuum
coupling even in their ground states

Resonance phenomena are generic (atoms, nanotubes, guantum
dots, ...) - specific to atomic nuclei are strong correlations
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Halo structures

|. Tanihata et al., PRL 55 (1985) 2676
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Coupling of ‘internal’ states and ‘external’ states close to
thresholds determines the structure of many-body states



QM in Hilbert space using projected subspaces == real-energy continuum SM (SMEC)
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QM in rigged Hilbert space ==> complex-energy continuum SM (Gamow SM)

rigged Hilbert space
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Continuum is discretized

Only bound states are integrable!

One obtainsion-Hermitiarneigenvalue problem:
- [ w0, * [ %), in real-energy continuum SM
- [H], * [H], in complex-energy continuum SM
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Unified approach to nuclear structure and reactions
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Radiative capture“O(p,g)''F Elastic scattering*O(p, p)*O
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Exp.: Morlock et al., Phys. Rev. Lett. 79 (1997838 Exp.: Blue and Haeberli, Phys. Rev. 137 (1965) B284



Elastic scattering >°O(p, p)°O
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Configuration

mixing in mirror nucle
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Spectroscopic factors

independent of the s.p. basis
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Mirror systems at drip-lines
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One-neutron radial overlap inregral
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Conclusions

- Shell-model treatment of open channels:
Two formulations: complex-energy shell model in rigged Hilbert space
with resonant continuum, and real-energy continuum shell model in Hilbert space

with non-resonant continuum

- The non-resonant continuum is important for the spectroscopy of weakly bound
nuclei (energy shifts, breaking of isospin symmetry, modification of effective NN
correlations, additional binding...)

- SFs, cross sections, etc., exhibit a non-perturbative and non-analytic behavior
(cusp effects) close to the particle-emission thresholds - strong variation of

configuration mixing in mirror (drip-line) nuclei

- 1n radial formfactors are well described by radial s.p. wave functions of (complex)
average potential calculated for (generalized) 1n separation energies



