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Motivation for the present study 

Figures taken from Ref. [R. F. Casten, Nature Physics 2 (2006) 811-820.] 
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Bohr Hamiltonian with a sextic potential having simultaneous spherical and deformed 

minima  of the same depth 

Radial like differential equation for the β variable: 
[F. Iachello, Phys. Rev. Lett. 87 (2001) 052502] 

A general sextic potential: 
[R. Budaca, P. Buganu, A. I. Budaca, Phys. Lett. B 776 (2018) 26 - 31] 

The eigenvalue is scaled as fallows: 

Potential with both minima degenerated (at the same energy): 

q is connected to the height of the barrier which separates the two minima 

A final change of variable: 

Diagonalization by using Bessel functions of first kind (for ISW potential) as a basis: 

H. Tașeli, A. Zafer, Int. J. Quant. Chem. 61 (1997) 759; Int. J. Quant. Chem. 63 (1997) 935; J. Comput. Appl. Math. 95 (1998) 83. 



The low – lying energy spectrum of the ground band and first excited β band. 

[R. Budaca, P. Buganu, A. I. Budaca, Phys. Lett. B 776 (2018) 26 - 31] 

SU(3) 



[R. Budaca, P. Buganu, A. I. Budaca, Phys. Lett. B 776 (2018) 26 - 31] 



[R. Budaca, P. Buganu, A. I. Budaca, Phys. Lett. B 776 (2018) 26 - 31] 

“In general, nuclei characterized by coexisting shapes having different deformations will exibit strong ρ2(E0)”,  
J. L. Wood, E. F. Zganjar, C. De Coster, K. Heyde, Nucl. Phys. A 651 (1999) 323 – 368. 

Monopole transition matrix element. 



[R. Budaca, P. Buganu, A. I. Budaca, Bulg. J. Phys. 44 (2017) 319 – 325.] 



Conclusions 

 The influence hand by the barrier, separating the spherical and deformed minima, 

for the critical point of the phase transition from spherical vibrator to axial rotor is 

investigated in the frame of the Bohr-Mottelson model using a sextic potential for 

the β variable. 

 

 The Hamiltonian is diagonalized in a basis of Bessel functions of the first kind 

obtained solving the β equation for an infinite square well potential. The 

eigenvalues depend only on a free parameter related  with the height of the barrier. 

 

 Analyzing the density distribution probabilities for the ground state and for the first 

excited β state, but also the monopole transition between these two states one can 

see how the barrier influence the deformation of the ground and excited states and 

moreover, the fact that these states presents shape coexistence signatures. 
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