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



Bohr Hamiltonian

The collective quadrupole Bohr Hamiltonian can take the form:
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The parameter B, is the overall dimensional scaling factor for the components of the tensor of inertia.
Coefficients bgg by, and by, are dimensionless coefficients of inertia for B- and y-oscillations.



Schrédinger equation that will be used to analyze the phenomenon of
coexistence of forms:

Two-dimensional:

One-dimensional:
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One-dimensional model

94
Mo:
741 2067
2 1864
0; 1741
s
8
2 | I T
5 =]
= =
© =

experiment

2875

2, 1949
0= 1741

3.08 W.u.
0.8 W.u.

%
-
-

Co

71

0.003 W.u.

calculation

96
Mo:
2 _ 1788.5
: . 1497 z
22 = :.?)
=
b
0, wm—pe 1148.1 0, 1148.1
30.7W.u.&
2 Yl gs17
= 778.2
2 5
5 = |=
: < ©
= 0 o
= 0.y Y
experiment calculation



Potential energy V(B), calculated energies and wave functions for ®*Mo

=== Spline Potential
=== Spline Potential Shifted
=== \Wave Function 0_1

Wave Function 0_2
=== Energy 0_1=0KeV

Energy 0_2 = 1741 (451 4) KeV
=== \Nave Function 2_1
=== \Wave Function 2_2
=== Energy 2_1=835.3 KeV Exp: 871
=== Energy 2_2 =1949.4 KeV Exp: 1864
=== Energy 2_3 =2875 KeV Exp: 2067

B(E2: 2_1->0_1)9.252 exp 16.0 W.u.
B(E2; 2_2->2_1) 0.8956 exp 28 W.u.
B(E2; 2_2->0_1) 0.0037 exp 0.4 W.u.
B(E2; 0_2 > 2_1) 3.0808

B(E2;2_2->0_2) 50.4773
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Energy 2_1=606.7 KeV Exp: 871
Energy 2_2 = 2257.2 KeV Exp: 1864
Energy 2_3 =4311.9 KeV Exp: 2067,
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Calculation results for °*Mo

Two-dimensional model

Calculation results for °°Mo

Energies and transitions | Experimental | One-dimensional | Two-dimensional Energies and transitions | Experimental | One-dimensional | Two-dimensional
E(03) 1741 1741 1377 E(03) 1148 1148 1148
E(2]) 871 835 857 E(2]) 778 881 778
E(2) 1864 1949 1631 E(2)) 1498 1788 1446
E(2)) 2067 2875 2301 B(E2;2{ = 0)) 20.7 15.4 14.4
B(E2;2{ — 07) 16 9 13 B(E2;05 = 2]) 51 30.7 59
B(E2;25 — 27) 28 0.9 29 B(E2;2f = 2]) 16.4 5.3 32
B(E2;25 — 07) 0.4 0.004 0.13 B(E2;2f — 07) {8 0.86 0.36
- - Xz = 175 Xz = 30 - - X% = 178 Xy =26
- - XB(g2) = 11.9 XB(m2) = 9-3 = s X5z = 11.8 X5(ga) = 9-27




Calculation results for Mo

Calculation results for 1Mo

Energies and transitions | Experimental | Two-dimensional Energies and transitions | Experimental | Two-dimensional
E(07) 735 735 E(07) 695 695
E(2{) 787 795 E(2]) 535 512
E(2]) 1432 1462 E(27) 1063 1072
E(27) 1759 1796 E(27) 1463 1499

B(E2;2f — 0f) 20.1 12 E(4{) 1136 1106
B(E2;2f — 0F) 9.8 9.7 B(E2;2] — 0f) 37.6 16.7
B(E2;2F — 2]) 48 24 B(E2;0f — 27) 89 44
B(E2;23 — 0]) 1.02 0.26 B(E?2;23 — 0F) 5:7 2.2
B(E2;23 — 07) 2:3 2.9 B(E2;23 — 27) 52 28
= < x% = 14.6 B(E2;25 — 07) 0.62 0.42

B} . XQB(E2) =T 4 B(E2;4f — 27) 69 36.7
B(E2;25 — 4]) 36 10

B(E2;23 — 0F) 15 13

- - X% = 21.6

X23(E2) = 24.5




Comparison of potential surface
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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 Ne6, 1960203 (2019)

Thank you for your attention!



