MOdeling
Nuclear
STructure and
REactions

* X *
* *
s R ESTATALDE
Tﬁ DE CIENCIA, INNOVACION ST I N F N
B

Y UNIVERSIDADES . .
Cofinanciado por

la Unién Europea

0 Institut de Ciencies del Cosmos EXCEL
UNIVERSITAT pE BARCELONA DE MAEZTU

I Cc U B 04/2025-03/2031

~

EXCELENCIA

Electric dipole polarizability and
The neutron skin thickness

Xavier Roca-Maza
COMEX 8
Collective Motion in Nuclei under Extreme Conditions

Florida State University, Tallahassee, December 15t - 19th

UNIVERSITAT s
BARCELONA




Electric Dipole Polarizability: introduction

The electric dipole polarizability measures the
tendency of the nuclear charge distributiontobe ==

electric dipole moment

external electric field applied

distorted
Microscopically, it relates with the . . E
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Electric Dipole Polarizability: theory

Theoretically, the total photo-absorption cross section, can be written as
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Considering the G.S. perturbed by an external field AF (with A — 0):
() = (H y + AFgipoe); The variation in the expectation energy can be written as:
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Electric Dipole Polarizability:

simple model & correlations

Applying the dielectric theorem to the Droplet Model Hamiltonian (first Migdal and latter on Meyer et al. NPA385, 269)
one can find

A(r?)
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Using microscopic calculations (Energy Density Fundionals & Ab initio)
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DFT data from:

Roca-Maza, Phys. Rev. C 88, 024316 (2013)

Electric Dipole Polarizability:

simple model & correlations

Same as before but including ab-initio, exchanging the axis and using L
instead of the neutron skin thickness
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Electric Dipole Polarizability in '>’Sn and °°Ni
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Electric Dipole Polarizability: Sn isotopes
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Electric dipole polarizability of “°Ca
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Electric Dipole Polarizability in odd-even nuclei
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Example 1: Isovector Quadrupole Polarizability in 208Pb
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Example 2: Isovector Monopole Polarizability in 208Pb
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And since we are @ COMEX: IAS and Ar,,,

Let me remind you other relevant observable
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Summary

Electric dipole polarizability is sensitive to the neutron distribution in atomic nuclei
and models seem to be compatible with experimental data

Extraction of the neutron skin from models describing the dipole polarizability or other
observables is model dependent (in some cases, more than in others)

From Theory:
— An effort to better understand the systematics on the dipole polarizability would

be of interest [see e.g. Sn chain in Bassauer et al. PLB 810, 135804 (2020)].

From Experiment:

— Systematic measurements of the dipole polarizability along neutron rich isotopic
chains could help testing models and improve our understanding of this observable. [see

e.g. Ayangeakaa’s talk on Monday]
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Bayesian inference Skyrme EDF: can we accommodate

ap and Apy, without compromising other observables?

Pietro Klausner, Gianluca Colo, Xavier Roca-Maza, and Enrico Vigezzi
Phys. Rev. C 111 014311 (2025)
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Bayesian inference Skyrme EDF: can we accommodate

ap and Apy, without compromising other observables?

By P. Klausnher
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