Two-particle correlations in continuum dipole
transitions in Borromean nuclel
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1. Three-body model for Borommean nuclet:
Borromean nuclel and Di-neutron correlation
2. Dipole excitations:
Energy distribution
3. Summary



Borromean nuclel and Di-neutron correlation

Borromean nuclei: unique three-body systems

Three-body model calculations:

strong di-neutron correlation
in 1Li and °He
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FIG. 1. Spatial correlation density plot for the 0" ground

state of "He. Two components—di-neutron and cigarlike—
are shown schematically.
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Remaining problem:

How to probe the strong dineutron correlation?

Coulomb excitations?
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* (indirect) evidence for dineutron correlation

dineutron correlation in the ground state?



Experimental evidence: T. Nakamura et al., PRL96(’06)252502
Recent Coulomb dissociation data of Li
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Remaining problems

espatial structure of dineutron (cf. a large pair coherence length?)
edineutron correlation in heavy nuclei?

*E1 excitations?

ePair transfer?
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Three-body model with density-dependent contact interaction
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Two-particle density for the ground state —— strong di-neutron
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2n-rms distance
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cf. “di-proton” correlation

"Ne="0+p+p (S, =0.944 MeV)
V,, = density-dep. contact interaction + Coulomb

17Ne:15o+p+p
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Dipole excitation
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recoil term
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More direct information on the correlation?
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The relative motion r =r, —r, Is not affected by the dipole operator.

mmm) | Probing dineutron correlation with E1 excitation?

especially with energy (and angular) distribution(s)?



Continuum Dipole Response /
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e, (MeV)
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s-wave virtual Py, resonance for 0L
state in 10L j at 0.54 MeV pg,(z) rgesonance for °He
at 0.91 MeV
(scattering length:
a =-30 "2 5, fm) (cf. s-wave scattering length:

= 44, +/-0.
@ distribution for 1Li: consistent with a=+4.97 +/-0.121m)
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Three-body model with density-dependent contact interaction
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cf. simple one-dimensional model
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