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I. Self-consistent RPA





























Self-consistent RPA

describes the motion
in an anharmonic potential

depending on the amplitude
of the oscillation:

the position of the minimum
depends on the amplitude 























































II. Four-body correlations





Nuclear structure in 212Po

Positive parity states 2+, 4+, 6+, 8+

are given by neutron broken pairs

 Negative parity states 4-, 6-, 8-

are given by neutron broken pairs
coupled to an octupole state



Phase diagram for deuteron
 and α-particle

G. Ropke, A. Schnell,
P. Schuck, P. Nozieres
Four-particle condensate
in strongly coupled
fermion systems
Phys. Rev. Lett. 80,
3177 (1998).

Pairing survives at the
equilibrium density ρ0

and α-quarteting collapses
at about 10% ρ0 , i.e.
an α-particle can exist only
on the nuclear surface

 |
ρ0





Mean field with surface α-clustering in 212Po
explains decay width between ground 

states

Formation probability
versus cm radius
total: solid line
cluster comp: dashes

Log (width / exp. )
versus cm radius

The same cluster
amplitude ≈ 0.3 explains

B(Eλ) values and
absolute α-decay width



Surface α-clustering term with the 
amplitude ≈ 0.3 

explains large electromagnetic E1 
transitions in 212Po

B(E2:J+2J)-values

B(E1:I-J+)-values



Microscopic description



Surface Gaussian Interaction (SGI)



Decay systematics



 Conclusions

Absolute decay widths and electromagnetic transitions
can be described microscopically by using a mixed 
single particle basis, containing additional clustering components
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