
L E C T U R E S M O N D A Y I Illllll III III Hill Hill Hill Hill I I Mil Illl Illl 19
HU0000925

STRUCTURE OF LIGHT UNSTABLE NUCLEI
IN CONTINUUM ENERGIES

T. Myo", S. Aoyama", K. Kato" and K. Ikedac

"Hokkaido University, bKitami Institute of Tech.,CRIKEN, Japan

Most of the states of unstable nuclei are unbound resonances and contin-
uum states, which means that the studies of unstable nuclei are just related to the
nuclear structure in the continuum energy region above the lowest threshold.
The Coulomb breakup reaction using typical neutron-rich nuclei like 6He,n Li and
11 Be, is one of the interesting phenomena to see the fundamental excitation mech-
anism of unstable nuclei. The important point in analyzing the Coulomb breakup
reaction is to investigate the response properties of unbound states excited from
the ground state having an exotic structure like a neutron halo or skin.
In seeing those responses, it is meaningful to extract the contributions from both
resonances and continuum states in the transition strength simultaneously, which
is also valuable to discuss the existence of a soft dipole resonance. For this pur-
pose, we adopt complex scaling method (CSM) to express the many-body un-
bound states in the unified theoretical framework, with extending the applica-
bility of CSM to evaluate the transition strength to the resonant and continuum
states, respectively [1,2].
In this report, we present our recent studies about the excitation mechanism of
two halo nuclei :nBe and 6He with extracting the transition components to the
2- and 3-body unbound states of these nuclei in the breakup reaction. For the
breakup of n Be into 10Be and neutron, we decompose the transition strength into
the contributions from resonance and background continuum terms[2]. It is un-
ambiguously clarified that the process of direct breakup is dominant rather than
that of resonance in comparison with the experimental data.
For the 3-body breakup of 6He into 4He+2n, it is interesting to examine the role of
3-body unbound states and possibility of sequential decay to analyze the experi-
mental cross section[3] in connection with the halo structure of the ground state.
Employing the 3-body model of 6He with CSM[4], we derive the contributions of
not only the 3-body resonant states, but also those of the 2-body or 3-body contin-
uum states in the electric multipole strengths. We evaluate the each component
of them and analyse which states dominates the observed characteristic behavior
of the strength distribution.
In the transition, multipole dependency about the components of resonances
and continuum states should be investigated in connection with the property of
ground state. It leads to the interpretation of low energy enhancement in the
strength, and also to the understanding of structure of 6He in the continuum re-
gion. For £1 transition, our result indicates that the sequential decay is important
as much as the 3-body continuum. In addition to the continuum components, the
effects of 2+2 resonances are noticeable in the E2 transition.
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