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Overview: 

Nuclear Structure for Neutrinos and Astrophysics

● 3 sessions, each 90 min 
+ 1 joint session with “Neutrino Masses, Mixings, and Interactions” track

○ Tuesday (1 session)
○ Wednesday (1 session)
○ Thursday (1 session) + Joint Session

● 11 talks: 2 overview talks (30 min) and 9 contributed talks (20 min)

● Covered a wide range of topics:
○ Ab initio nuclear theory for neutrinos and beta decays
○ Nuclear interactions and electroweak operators
○ Neutron-star physics
○ Uncertainty quantification using emulators

● Positive feedback from the attendees



Matthias Heinz (ORNL): 
Exploring new physics and nuclear structure with Ytterbium isotope shifts.

Nuclear Structure for Neutrinos and Astrophysics: Parallel 3 (Jun 10, 2025, 2:00 PM)



Francesca Bonaiti (ORNL and FRIB/MSU):
Beta-decay strengths of neutron-rich nuclei relevant for astrophysics

Nuclear Structure for Neutrinos and Astrophysics: Parallel 3 (Jun 10, 2025, 2:00 PM)

Coupled cluster

Soon to be measured at FRIB



Lotta Jokiniemi (Darmstadt): 
Ab initio calculations of Neutrinoless 
Double-Beta Decay

Nuclear Structure for Neutrinos and Astrophysics: Parallel 6 (Jun 11, 2025, 4:00 PM)



Antoine Belley (MIT):
Ab Initio Neutrinoless Double Beta Decay Matrix Elements

Nuclear Structure for Neutrinos and Astrophysics: Parallel 8 (Jun 12, 2025, 4:00 PM)



Jason Holt (TRIUMF):
First-Principles Theory for New Physics Searches

Nuclear Structure for Neutrinos and Astrophysics: Parallel 8 (Jun 12, 2025, 4:00 PM)



Graham Chambers-Wall
Three-nucleon 0nuββ potentials and their matrix elements in light nuclei

Nuclear Structure for Neutrinos and Astrophysics: Parallel 8 (Jun 10, 2025, 4:00 PM)



Ayala Glick-Magid (INT)
A novel simplification of tensor interactions …

Nuclear Structure for Neutrinos and Astrophysics: Parallel 6 (Jun 11, 2025, 4:00 PM)



Maria Dawid (INT): 
A New Class of Three Nucleon Forces and their Implications

Nuclear Structure for Neutrinos and Astrophysics: Parallel 7 (Jun 12, 2025, 2:00 PM)



Sebastian Urrutia Quiroga (INT): 
Determining the leading-order contact term induced by sterile neutrinos in 
neutrinoless double β decay

Nuclear Structure for Neutrinos and Astrophysics: Parallel 6 (Jun 11, 2025, 4:00 PM)



Wouter Dekens (INT):
Superallowed beta decay in effective field theory

Nuclear Structure for Neutrinos and Astrophysics: Parallel 6 (Jun 11, 2025, 4:00 PM)



Debora Mroczek (UIUC): 
What is hiding in the core of a neutron star? 

Nuclear Structure for Neutrinos and Astrophysics: Parallel 7 (Jun 12, 2025, 2:00 PM)



Cassandra L. Armstrong (LANL): 
Machine Learning for Uncertainty Quantification in Neutron Matter

Nuclear Structure for Neutrinos and Astrophysics: Parallel 7 (Jun 12, 2025, 2:00 PM)



Kang Yu (FRIB/MSU): 
Emulation and Uncertainty 
Quantification of Nuclear Matter 
Equation of State from In-Medium 
Similarity Renormalization Group 

Nuclear Structure for Neutrinos and Astrophysics: Parallel 7 (Jun 12, 2025, 2:00 PM)

● Developed the nonperturbative many-body 
framework IMSRG(2) for infinite asymmetric 
matter calculations at zero temperature

● Constructed fast & accurate emulators for the 
nuclear EOS using Parametric Matrix Models 
(cf. talk by C.L. Armstrong) 

● Emulators (i.e., surrogate models) enable 
systematic propagation of nuclear interaction 
uncertainties to the EOS and beyond

○ 106 speed-up factors, sub-percent errors

Good agreement between 3 many-body 
frameworks for pure neutron matter (PNM) 
calculations based on soft NN + 3N interactions

● IMSRG(2)
● Many-body perturbation theory (MBPT)
● Coupled Cluster (CC) theory

Uncertainties in the 
coupling constants 

propagated to the EOS 
using PMMs



Tianqi Zhao (UC Berkeley/INT):
How weak interactions suppress g-modes in hot neutron stars

● Neutron star oscillations may be detectable by 
next-generation GW detectors

○ talk focused on g-modes

● They encode key properties such as composition 
gradients and phase transitions. 

● During oscillations, weak charged-current interactions 
serve as the dominant known dissipation 
mechanism, generating bulk viscosity that can 
completely suppress g-modes at temperatures above 
approximately 5 MeV. 

● However, direct detection of neutrino modulation from 
neutron star oscillations is beyond the capabilities of 
current neutrino detectors.

Nuclear Structure for Neutrinos and Astrophysics: Parallel 3 (Jun 10, 2025, 2:00 PM)

g-mode gets suppressed at 
larger T. Avoided crossing 

between g-modes



Thank you…

… to the organizers, all of the conveners, and all of the speakers!


