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HEAVEN AND EARTH
Connecting Atomic Nuclei
to Neutron Stars —

systems that differ in size

by 18 orders of magnitude!
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Neutron skins, Pb Radius Experiment PREX

* Parity-violation: flip electron spin, measure scattering rates at
CEBAF
 Symmetry pressure L correlated to neutron skin thickness
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Includes researchers from Croatia, China, Italy, Germany, Armenia, India, Canada, and VA, LA, CT,
MA, NY, PA, MS, CA, TX, ID, IN, IL, OH in the U.S.
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Neutron skins, PREX and beyond B e B

Can the PREX-2 and CREX results be
understood by relativistic mean-field
. . models with the astrophysical constraints?
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Neutron Skins, Mirror
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Nuclear Charge Radii of Silicon Isotopes
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Elhatisari, Ephraim Eliav, Ronald F. Garcia Ruiz, Jason D. Holt, Bai-Shan Hu, Jonas Karthein, Dean Lee, Yuan-
Zhuo Ma, UIf-G. Meikner, Kei Minamisono, Alexander . Oleynichenko, Skyy V. Pineda, Sergey D. Prosnyak,
Marten L. Reitsma, Leonid V. Skripnikov, Adam Vernon, and Andrei Zaitsevskii

Phys. Rev. Lett 132, 162502 — Published 16 April 2024
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HEAVEN AND EARTH
Connecting Atomic Nuclei
to Neutron Stars —

systems that differ in size

by 18 orders of magnitude!
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Gravitational Waves (GW)
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Includes researchers from Germany, Brazil, Italy and Penn State (PA) in the U.S.,
ENAF SCIDAC (Scientific Discovery through Advanced Computing), DOE-ASCR
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HEAVEN AND EARTH
Connecting Atomic Nuclei
to Neutron Stars —

systems that differ in size

by 18 orders of magnitude!
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Nuclear Landscape
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Includes researchers from RIKEN in Japan, IBS in South Korea, and
MSU in the U.S.

Oleg Tarasov images courtesy of FRIB/MSU. Neutron star merger rendition Mark Garick, Right Inset image courtesy of FRIB/MSU Left inset image from Siegel,
12 Nature May 2022, volume 4.
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X-ray Binaries

PHYSICAL REVIEW LETTERS
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First Direct Measurement Constraining the 34Ar(r:x, p)37K Reaction

Cross Section for Mixed Hydrogen and Helium Burning in
Accreting Neutron Stars :
Kelly Chipps

J. Browne et al. (JENSA Collaboration)
Phys. Rev. Lett. 130, 212701 — Published 22 May 2023

PHYS © -ORG

Element creation in the lab deepens
understanding of surface explosions on
neutron stars

Includes researchers from South Korea, Germany, and ORNL,
LSU, Mines, FRIB/MSU, UTK, Rutgers in the U.S.

Chipps image courtesy of ORNL. Accreting NS binary by Jacquelyn DeMink, ORNL. .
Science 14 Energy.gov/science
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Summary

* Highlighted some lab-based experiments and
theoretical work relevant to neutron star
properties.

* Larger picture —neutrinos, isomers, advancements
in theory, kilonova, scope at ATLAS, scope at
RAISOR, exascale computing, Al/ML, nuclear data.

* NSF and NASA contributions to the ‘ladder’ are
greatly valued and highly leveraged.
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