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Nuclei as open quantum systems
W. Nazarewicz, J. Phys. G43, 044002 (2016) ‘ ach
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strongly coupled super fluid systems; phase-transitional
behavior; spectral fluctuations and statistics; properties of
open quantum systems; clustering; studies of neutron-rich
matter as in neutron stars and supernova; and nuclear matrix
elements for fundamental symmetry tests in nuclei and for
neutrino physics.
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Nuclei as open quantum systems
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ALPHA PARTICLES
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Alpha clustering and near-
threshold particle emission
are ubiquitous phenomena
along the landscape.
Near the driplines, these
phenomena change the
properties of nuclei
dramatically.

Directly linked to
astrophysical studies
relevant for
nucleosynthesis of heavy
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Alpha clustering and proton radioactivity in nuclei
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Near-threshold resonances in 11Be: An exotic open system
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Y. Ayyad et al. Phys. Rev. Lett. 123, 082501 (2019)
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Electric dipole (E1) response in halo nuclei

How nuclei react to external perturbations? Which collective modes arise depending on the structure?

1ph dominated

@

PDR

Strength

ne€>P

5 10
Excitation Energy (MeV)

|
T
1

R = ~fra
by State Nature

e
D~ Msa Ao
% v Isospin character

o
.Iplﬁ

3 da s o
Ipie — s e
£ea bt

skin properties

15

\

20 25

Level density .

Isospin mixing

Halo nuclei exhibit a low-energy dipole
resonant response. What is its nature?
Different probes are needed to understand
the full electric response.
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Inelastic proton scattering
1Li+p at 80A MeV -
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Two-neutron transfer
Li(t,p)Li at 9A MeV
High-resolution solenoidal spectrometer
Isolde Solenoidal Spectrometer (ISS) at CERN
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Search for the X17 boson with improved detection setups

EXPECTED éBe TRANSITION
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Tools of the trade

SOLARIS @ FRIB (A. Muiioz phD work) (4 experiments)
* ISOLDE Solenoidal Spectrometer @ CERN ( 1

experiment)

 SpecMAT @ CERN (1 Lol)

« ATTPC @ ATLAS (1 experiment, 1 Lol)
* HELIOS @ ATLAS

* GADGETII @ FRIB

* HYDRA @ GSI

e Beam line instrumentation for FRIB.
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Thank youl!
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