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Nuclear matter equation of state
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How to constrain L?

Electric dipole response

Electric dipole polarizability
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How to constrain L? Response function R(w)
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Coupled-cluster theory
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Challenges

Unified treatment of nuclear structure
and response functions

I
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Open-shell nuclei
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Part 1:
Structure of open-shell nuclei
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Open-shell nuclei from coupled-cluster theory
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Two-particle-removed coupled-cluster
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Two-particle-removed coupled-cluster
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Two-particle-removed coupled-cluster
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Two-particle-removed coupled-cluster
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Binding energies - validation
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Binding energies - validation
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Binding energies - validation
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Binding energies in Ca chain
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Excited states
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Part 2:
Electric dipole polarizability
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Dipole response functions
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Dipole response functions
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Dipole response functions
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Discretized response function
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Photoneutron cross sections
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Electric dipole polarizability in O isotopes
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Electric dipole polarizability in O isotopes
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Electric dipole polarizability in Ca isotopes
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Electric dipole polarizability in Ca isotopes
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Electric dipole polarizability in Ca isotopes
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Conclusions and perspectives

* We have applied coupled-cluster theory to study the ground state, excited states
and electric dipole polarizability of open-shell nuclei close to magicity

* Binding energies and selected excited states are well reproduced. A tendency to
underestimate the electric dipole polarizability appears

* Future developments: higher-order truncations, response of odd nuclei,
response functions with theory uncertainties ...

Francesco Marino — Ischia, 20 May 2025 19



Thank you for your attention!

Collaborators

Darmstadt: Alex Tichai
FRIB/Oak Ridge: Francesca Bonaiti
Mainz: Sonia Bacca

Oak Ridge: Gaute Hagen, Gustav Jansen



... and save the date!

Many-body Theory:
Nuclear Physics Meets Quantum Chemistry

>
Aug 24t — Sep 4th 2026 1 tp

Organizers:

Francesco Marino (JGU Mainz)
Alexander Tichai (TU Darmstadt)
Sonia Bacca (JGU Mainz)

Jurgen Gauss (JGU Mainz)

Mainz Institute
Theoretical Physics




	Diapositiva numero 1
	Diapositiva numero 2
	Diapositiva numero 3
	Diapositiva numero 4
	Diapositiva numero 5
	Diapositiva numero 6
	Diapositiva numero 7
	Diapositiva numero 8
	Diapositiva numero 9
	Diapositiva numero 10
	Diapositiva numero 11
	Diapositiva numero 12
	Diapositiva numero 13
	Diapositiva numero 14
	Diapositiva numero 15
	Diapositiva numero 16
	Diapositiva numero 17
	Diapositiva numero 18
	Diapositiva numero 19
	Diapositiva numero 20
	Diapositiva numero 21
	Diapositiva numero 22
	Diapositiva numero 23
	Diapositiva numero 24
	Diapositiva numero 25
	Diapositiva numero 26
	Diapositiva numero 27
	Diapositiva numero 28
	Diapositiva numero 29
	Diapositiva numero 30
	Diapositiva numero 31
	Diapositiva numero 32
	Diapositiva numero 33
	Diapositiva numero 34
	Diapositiva numero 35
	Diapositiva numero 36
	Diapositiva numero 37
	Diapositiva numero 38
	Diapositiva numero 39
	Diapositiva numero 40
	Diapositiva numero 41
	Diapositiva numero 42
	Diapositiva numero 43
	Diapositiva numero 44
	Diapositiva numero 45
	Diapositiva numero 46
	Diapositiva numero 47
	Diapositiva numero 48
	Diapositiva numero 49
	Diapositiva numero 50
	Diapositiva numero 51
	Diapositiva numero 52
	Diapositiva numero 53
	Diapositiva numero 54
	Diapositiva numero 55

