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Problem model



Nucleus shapes

• New experimental data: C. Kremer et al. "First Measurement of Collectivity of Coexisting Shapes 
Based on Type II Shell Evolution: The Case of 96Zr" Phys. Rev. Lett. 117, 172503 (2016) 

Spherical shape

Potential energy curves illustration.

Ellipsoidal shape



Bohr Hamiltonian
The collective quadrupole Bohr Hamiltonian can take the form:

The parameter B0 is the overall dimensional scaling factor for the components of the tensor of inertia. 
Coefficients bββ bɣɣ and bβɣ are dimensionless coefficients of inertia for β- and ɣ-oscillations.
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Schrödinger equation that will be used to analyze the phenomenon of 
coexistence of forms:

М1 transitionЕ2 transition

B(E2; 2!" → 0!") =!#∑$ < 2!" 𝑄%$|0!" > |% B(М1; 2%" → 2!") = μN
2 &
%' < 2%" 𝑔𝑅(β)|2!" > |%

Two-dimensional:

One-dimensional:



One-dimensional model

96Mo:94Mo:

experiment calculation experiment calculation



Potential energy V(β), calculated energies and wave functions for 94Mo



Calculation results for 94Mo Calculation results for 96Mo

Two-dimensional model



Calculation results for 98Mo Calculation results for 100Mo



Comparison of potential surface
94Mo: 96Mo: 98Mo: 100Mo:



Conclusion

• The used model makes it possible to predict the probabilities of E2
transitions 
• The obtained energies and transition probabilities of low-lying collective 

states are in good agreement with experiment 

The main results are included in the articles: 
D. A. Sazonov et al. Phys. Rev. C 99, 031304 (R) - (2019)

M.A. Mardyban et al. SNFP №6, 1960203 (2019) 
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