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Motivation

 The dominance of prolate (ellipsoidal) over oblate (disk) shapes in the ground
states of even-even nuclei is still a puzzling open problem in nuclear structure. 

 Comparision of experimental results with proxy SU(3) symmetry for a prolate-
to-oblate shape transition in the rare earth region around neutron number 

      N = 116. 

 In addition to prolate-oblate, it is interesting challenge to predict nuclear shapes
:   and  . 



 Proxy-SU(3) can predict   and   
deformation variables

Figure from A.Martinou



Relation of Proxy-SU(3) irrep labels, 
 ,  , to   and   deformation
variables

Note in particular that, 
if      the nucleus is oblate (    

   deg.)
30 <   < 60

  >> 1,  =0,
 0
  >> 1,  = ,
 =30



Combined (proton + neutron)
Proxy-SU(3) irreps: prolate-oblate shapes

a prolate-to-oblate shape
transition occurs at N = 116,
    

Predictions using
( , 

       -- prolate



Combined (proton + neutron) 
Proxy-SU(3) irreps: prolate-oblate
shapes

a prolate-to-oblate shape transition
occurs at N = 72,     

Z=N=50-82 Shell







Empirical values and Proxy-SU(3) predictions of the
  deformation variable

Proxy SU(3)



Empirical values and Proxy-SU(3) predictions for
the   deformation variable



Empirical values and Proxy-SU(3) predictions of
  deformation values

Similar trends: 10-15 deg. rising to ~30 degrees
Oscillations in the predictions: Presumably due to neglect of pairing which
would average out predictions over several neutron numbers
  is only rising at large neutron number N, indicating regions with triaxial
shapes.



Conclusions
 The new proxy-SU(3) scheme is a good approximation to the full set of orbits in

major shells and yields a reasonable Nilsson diagram for well-deformed nuclei.

 Not trying to claim that proxy-SU(3) is a detailed microscopic calculation but it is a
valuable, extremely simple model for well-deformed nuclei.

 The prolate over oblate dominance

 The proxy-SU(3) symmetry suggests N ~ 116 as the point of the prolate-to-oblate
shape/phase transition, in agreement with existing exprerimental evidence and
microscopic calculations, for the Z=50-82, N=82-126 shells.

 For the Z=N=50-82 shells, a prolate-to-oblate shape/phase transition occurs at N =
72. 

 The proxy-SU(3) symmetry provides predictions for the collective variables which
are comparable empirical values obtained from B(E2) transition rates and with
microscopic calculations where the data are known. Interestingly, there are
significant differences in nuclei where these B(E2) values are not yet measured. 
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Thank you for your attention !
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