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The structure of the continuum of halo nuclei is a timely problem which can be

addressed through inelastic scattering from stable nuclei. In particular, the existence

of a new collective motion, the ‘soft dipole’ excited state or resonance at low energies

in the breakup continuum predicted by some theories [1], remains today an open

problem. Some evidence for these modes was found for 11Li [2,3].

In this work, we analyse the evidence for low lying excited states in 11Li in

inelastic collisions from protons within the few-body Multiple Scattering expansion

of the total Transition amplitude (MST) formalism [4] using three different few-body

structure models for the 11Li ground state: a s2 model [5,6]; a p2 model that would

be expected from normal shell model ordering [7]; and a mixed sp model [8], which

contains a superposition of (0p1/2)
2 and (1s1/2)

2 in good agreement with the values

extracted in [9]. According to this model, a low lying resonance can be found for

Jπnn = 0+, which has superpositions of s2 and p2 configurations orthogonal to those

of the ground state. This, is not predicted in the case of the s2 and p2 models.

We show that the shakeoff framework used in [6] fails to describe both the shape

and magnitude of the inelastic cross section and that MST reproduces well the

differential cross section and the shape, position and magnitude of the peak in all

the three structure models. On the other hand, the energy spectrum can only

be reproduced by the sp model. Furthermore, the differential cross section and

energy spectrum are essentially produced by a dipole excitation. However, there is

a measurable contribution from the 0+ excitation in the energy spectrum. This is

the first evidence for this 0+ resonance at 1-2 MeV excitation.
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