Pairing field due to the induced
interaction in coordinate space
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A more phenomenological approach: particle-vibration matrix elements derived
from properties of experimental surface vibrations (2+,3-,4+,5-)
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Level curves of the pairing field with different momenta
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Pairing field
Induced interaction in 1QDSn
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Radius '*Sn = 6.3 fm

Pairing field in

coordinate space
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FIG. 7. Occupation probability of 3s,,, 2d35, and 1 g, orbits
estimated in our HFB approach as a function of one-particle bound
or resonant energy of the Woods-Saxon potential. The volume-type
pairing (16) is used together with parameters A =80, A=—1 MeV,

and A=1 MeV, which are the same as those in Figs. 3-5. In order
to vary €y, the depth of the Woods-Saxon potential V¢ is varied,
keeping all other parameters unchanged. For the 1 g, orbit with the
present parameters no HFB discrete solution exists for any value of
€ws . Though ey values in the x axis are varied from negative to
positive values, all occupation probabilities are calculated using

well-bound wave functions v¢;(E,,.r) obtained in our HFB ap-
proach. The thin short-dashed curve shows the occupation probabil-

ity estimated using the BCS expression in Eq. (20) with A=1 MeV.
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Fig. 1. (I) Single-particle neutron resonances in '°Li. In (a)
the position of the levels s;/o and p; /o calculated making use
of mean-field theory is shown (hatched area and thin horizon-
tal line, respectively). The coupling of a single-neutron (up-
ward pointing arrowed line) to a vibration (wavy line) calcu-
lated making use of the Feynman diagrams displayed in (b)
(schematically depicted also in terms of either solid dots (neu-
tron) or open circles (neutron hole) moving in a single-particle
level around or in the °Li core (hatched area)), leads to con-
spicuous shifts in the energy centroid of the s;,5 and p; /5 res-
onances (shown by thick horizontal lines) and eventually to
an inversion in their sequence. In (c¢) we show the calculated
partial cross-section o; for neutron elastic scattering off °Li.
(II) The two-neutron system ''Li. We show in (a) the mean-
field picture of ''Li, where two neutrons (solid dots) move in
time-reversal states around the core "Li (hatched area) in the
81,2 resonance leading to an unbound 5 /2(0) state where the
two neutrons are coupled to zero angular momentum. The ex-
change of vibrations between the two neutrons shown in the up-
per part of the figure leads to a density-dependent interaction
which, added to the nucleon-nucleon interaction, correlates the
two-neutron system leading to a bound state |07), where the
two neutrons move with probability 0.40, 0.58 and 0.02 in the
two-particle configurations 33/2(0), pf/g(O) and d§/2(0), respec-
tively.




