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A collective nuclear mode: monopole pairing vibrations
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Pairing vibrations based on the excitation of pairs of particles and holes across major shells are predicted at an ex-
citation energy of about 70/41/3 MeV and carrying a cross section which is 20%—100% the ground state cross section.
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The pp-RPA equations
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intepreted as a signature of GPV

Several unsuccessful experimental searches have been carried out
over the years, but recently a bump has been detected at E* = 16
MeV in the reaction *2C('80,0)“C at E,,, = 84 and 275 MeV and
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EXTENDED pp-RPA
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The self-energy and the induced interaction are energy-
dependent, but it is possible to reconstruct the amplitudes of
the resulting 0+ states on the intermediate 2p-1phonon states,
so that they can be written:

|0%> = 3op (Xpy (N) [pP’(0%)>+ Yy, (n) [AR(0%)>) +
2oy Aoy (N) [PP’(2%)V(2%)>



Many-body states in N=7 isotones arising from
guadrupole coupling with single-particle states
calculated in a common mean-field potential
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180 +12C optical potential

S. SZILNER et al. PHYSICAL REVIEW C 64 064614

i 120 MeV [ TABLE II. Phenomenological potentials; the real part is a WS2
- - term and the imaginary part is a WS1 term (pure volume).
= -
“E T 160+12C Ry=4 fm, ay=1.4 fm
£ _¢F 3
2F | o i F o3 b .\”ﬂf . (15::/) (f/fé?}) (MZV) (MV:V) (I:r:) (?mw)
b [ 100 MeV |
? 3 132 56.6 293 134 5.900 0.603
_8 : """ ¥ 124 532 290 14.1 5.712 0.636
= 1159 49.7 290 130 5.878 0.522
:: 100 429 297 104 6.079 0.523
' 94.8 40.6 297 8.8 6.672 0.317
L 80.0 343 297 90 6.557 0.322
= 50+ 12C Ry=4.08 fm, ay=1.38 fm
Eyp B v W Ry ay
: F (MeV) (MeV) (MeV) (MeV) (fm) (fm)
S | EZZQ) 120 48 293 134 6443 0523
em- 100 40 305 139 6270 0615
FIG. 2. Same caption as for Fig. 1 but for the '*0+ 2C elastic 85 34 324 18.3 5.930 0.562

scattering at 120, 100, and 85 MeV.




12C(180,160)14C(gs) at E,, = 84 MeV

2nd order DWBA calculation (G. Potel, Rep. Prog. Phys. 76(2013) 106301)
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CONCLUSIONS

We have computed the 2n-transfer strength to populate 0+ states in the continuum of 14C
and made the first steps to compute the absolute cross section of the reaction 12C(180,160)4C.
The theoretical model is based on particle-particle RPA extended to include the effects
of coupling to collective quadrupole vibrations, in keeping with previous

calculations of weakly-bound systems.

The aim is to compare our results with the bump and the associated angular distribution
revealed in the excitation spectrum and attributed to the Giant Pairing Vibration.



