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Description of collective motion
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Description of collective motion
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Collective quadrupole Hamiltonian

Bohr A /952 K. Danske Vidensk. Selsk., Mat.-Fys. Medd. 26 No 14
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Collective quadrupole Hamiltonian
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Collective quadrupole Hamiltonian

Bohr A /952 K. Danske Vidensk. Selsk., Mat.-Fys. Medd. 26 No 14
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Collective quadrupole Hamiltonian
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Collective quadrupole Hamiltonian

Laboratory
frame Rotation
Quadrupole o Euler angles
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Collective quadrupole Hamiltonian

Laboratory Intrinsic frame
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Quadrupole o Eul_er angles 02 ay = Bcosy
o QO=(9,6,¥) — Qi
21 > « = | ao a, = Bsiny
oy, = A20 0
a2_1 az {B' YI¢505W}
22

frame.

There are 48 ways to position the
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nuclei, and defines the new reference
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Collective quadrupole Hamiltonian
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Collective quadrupole Hamiltonian
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Collective quadrupole Hamiltonian
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Collective wave function basis
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Collective wave function basis

Prochniak L et a/. 1999 Nucl. Phys. A 648 181-202
Libert JP et a/ 1999 Phys. Rev. C 60 054301
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o Symmetry constraints

Rotation

Laboratory frame ) |ntrinsic frame

» Intrisic wave functions must be invariants.
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Collective wave function basis

a2 cos my
V(B Y, ®,0,9) = P 2pn{ ]

Dir (D,0, W)

Libert JP et a/ 1999 Phys. Rev. C 60 054301

o Symmetry constraints

Rotation

Laboratory frame ) |ntrinsic frame

» Intrisic wave functions must be invariants.
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Collective wave function basis
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Collective wave function basis

2 cosmyy Prochniak L et a/. 1999 Nucl. Phys. A 648 181-202
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Microscopic calculations
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Microscopic calculations
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Microscopic calculations
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Microscopic calculations

I
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» Constrained Hartree-Fock Bogoliubov
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 Fail to converge

« Grid of calculation points
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Microscopic calculations
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I

1 Bgg, Bgy .Byy . Jx, Jy.Jz.Vcou | unknown values based on a sample of data and
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Microscopic calculations
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2Kr spectrum

What is missing to improve ?
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Girod M, Delaroche JP, Gorgen A, Obertelli A 2009
Physics Letters B 676
A4y 1322 4+___ v 1370
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0+ 916 Washiyama K, Hinohara N, and Nakatsukasa T
2+___v 710 o4 671 2024 Phys. Rev. C 109 LO51301
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0+___+o - .  Pairing degree of freedom
Xiang J, Li Z P, NikSi¢ T, Vretenar D, & Long W H
Experiment Theory 2020 Physical Review C 101(6) 064301
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Conclusions and perspectives for the PhD

v" We derived the full quadrupole Bohr Hamiltonian formalism.

v We perform HFB calculations using triaxial code with Gogny DIS interaction to calculate
inertia and mass parameters for the Bohr Hamiltonian using Gaussian process emulator to
interpolation.

O We plan to improve our model to study odd parity states via octupole deformations.

O We plan to study the role of the interaction on structure of the spectrum by using the newly
developed Gogny interactions.
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Microscopic calculations
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Analytical solution

Solutions of the Bohr Hamiltonian, a
compendium — L. Fortunato - 2005
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» Analytical solution
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Analytical solution

] . Collective wave functions basis
Analytical solution + diagonalization
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