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First solve RHB equations to obtain static solution
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Start from the usual QRPA equations
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Complicated function involving
second derivative of density
functional

Prohibitive cost of two-gp
configurations which prevents
systematic applications

Many experimental results show significant transition strengths in light nuclei at low
energy below giant resonance transition. In some cases, these low energy excitations
can be associated with « cluster states [3].
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To understand the
previous excitation it is
useful to compute the
ISM response for
different (constraint)
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- The deformation a\zllows the splitting of some shells, Iezading to the excitation.
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@ Linearize the induced hamiltonian and solve the QFAM equations
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@ Compute strength, density transition, ...

S(f.w) =~ fip@)]  op(w)

Low energy strengths is not only found in deformed nuclei but also in neutron rich
ones. The phenomenon was already known for few years but no systematic
explanation was given. The calculation of ISM responses have then been performed
for different isotopic chain. Results are presented here for Calcium [4].
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These low energy excitations
can be interpreted as single
particle excitation linked with
opening of neutron shells as
neutron are added to the
system. Each opening leads to
a new excitation at lower
energy since the Fermi level
157 g . Zpuz becomes closgr and closer to
. 1 L 1fsp ~ the last occupied level.
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Other isotopic chains have been studied leading to the conclusion that this pattern is
very general and universal for neutron rich system.

It is then possible to compute and find these features for different nuclei, which
leads to quite universal behaviours, at least for low mass nuclei.

Atypical landscape including the effect of deformation is given in the figure
below. Another dimension should be considered for the effect of pairing.
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Very different
modes co-exist at
low energy giving
rise, sometimes, to
very complex
strengths
responses.
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