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The structure of neutron-unbound 
10Li remains an open question and thus the

complete understanding of the two-neutron halo nucleus 11Li.  Indeed the knowledge of
the (n+9Li) interaction is of essential importance to theoretical calculations of the three-
body Boromean system (n+n+9Li).

The first case of an intruder state in the shell structure of nuclei was the
appearance of the 1/2+ state from the sd-shell as the ground state in the light pÊ=Êshell
nuclei.  This parity inversion has long ago been clearly observed experimentally in the
case of 11Be.  It is theoretically predicted4 that this trend should continue in the lighter p-
shell N = 7 isotones, and therefore the ground state of 10Li is expected to be an s-state.

First experimental evidence for a neutron s-state at very low energy has been
provided by the work of Kryger et al.5  Several papers deal with a p-state around 240-
250 KeV (see Bohlen,6 Young,7 Caggiano8).  The possibility that the s-state could
represent a decay to the first excited state in 9Li could not be unambiguously refuted,
although the observation by Zinser et al9 of a sizeable final state interaction in the single
neutron stripping of 11Li strongly suggests that this state couples to the ground state of
9Li.

An experiment was recently performed at the National Superconducting
Cyclotron Laboratory of Michigan State University to investigate the possibility that the
low decay energy state is not the ground state and feeds into the excited state of 9Li
with the subsequent emission of a 2.7 MeV g-ray.  Neutron and g-ray coincidences from

the breakup of 11Be into the channels of 10Li and +11Be were measured using the MSU
neutron walls and the BaF2 array of ORNL-NSCL-TAMU.  The g coincidences give a

feeding of 9Li* in the proton stripping reaction of about 4%, which is in good agreement
with a recent shell-model calculation.10  This very small observed intensity leads to the
conclusion that the ground state of 10Li is an s-state built on the ground state of 9Li.

                                                  
1   Abstract of published paper:  ENAM98, AIP Conference Proc., 455 (1998) New York, p. 221.
2   National Superconducting Cyclotron Institute, Michigan State University, East Lansing, MI 48824-1321.
3   CENBG, BP 120, LeHaut Vigeau, 33175 Gradignan Cedex, FRANCE.
4   H. Sagawa, B. A. Brown and H. Esbensen. Phys. Lett. B  309 (1993)1.
5   R. A. Kryger et al., Phys. Rev. C  47 (1993) R2439.
6   H. G. Bohlen et al., Nucl. Phys. A 616 (1997) 254c.
7   B. M. Young et al., Phys. Rev. C 49 (1994) 279.
8   J. A. Caggiano et al.,  to be published.
9   M. Zinser et al., Phys. Rev. Lett. 75 (1995) 1719.
10 N. Timofeyuk and I. Thompson, private communication.
11 Oak Ridge National Laboratory, Oak Ridge, TN 37831.


