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Bohr Hamiltonian
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Coexistent Shapes in the Bohr Hamiltonian: Potentials with double minima
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A Leviatan and N Gavrielov, Phys. Scr. 92,11, 2017
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Limitations from the Bohr Hamiltonian

C 1. Where are the spherical states?

They need the approp”'ate basis. Spherical and P E Georgoudis and A Leviatan, J.Phys.Conf.Ser.
966 (2018) no.1,012043.

Deformed shapes in the Bohr Hamiltonian

are manifested through the use of two bases:
The same principle is followed in Hartree-Fock
Theories and recently in the IBM.
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Choose the best basis wavefunction by minimizing the expectation
Value of the Bohr Hamiltonian with the sextic potential in a t=0 state: EO
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So, we do have spherical and deformed states but not coexistence.
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2. What happens with the rotational states within the deformed minimum?

We need to alter the 8 dependence of the moments of inertia.



Local Scale Factor and Shape Coexistence
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P.E. Georgoudis, Phys. Lett. B731, 122, 2014
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Final Limitations from the degenerate minima:
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The B(E2)s and B(EQ)s between the spherical and the deformed states are 0. The ground
State is the deformed.




Realistic Applications: Predictions from microscopic
Theories:

* Relativistic Hartree Fock: (44,46)Af G A Lalazissis, D Vretenar, P Ring,
M Stoitsov and L M Robledo, Phys Rev C 60, 014310 (1999)

* [BMto Cogny: /2Ge k Nomura, Rodriguez Guzman and L M Robledo Phys Rev C 95, 064310 (2017)

Realistic case: 110-112Cd: plethora of experimental data.
J Jolie and H Lehmann, Phys Lett B, 342, 1, 1995

Need to obtain solutions with the spherical ground state:
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A solution with a spherical ground
=0 state and no transitions between
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Phenomenological Challenges

Realistic case: 110-112Cd: plethora of experimental data.
J Jolie and H Lehmann, Phys Lett B, 342, 1, 1995

Challenge: The Transitions B(E2)s and B(EQ)s between spherical and deformed
States.




THE END



Effective moments of inertia
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The effective moments of

inertia affect the energy
scale E(27) — E(07).
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