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Jorge Piekarewicz, Farrukh J. Fattoyev; Neutron-rich matter in heaven and on Earth. Physics Today 1 July 2019; 72 (7): 30–
37. https://doi.org/10.1063/PT.3.4247

• What is the nuclear-matter equation of state?
…….

• Symmetry pressure L particularly important.
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Neutron skins, Pb  Radius Experiment PREX
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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.

Kent Paschke image courtesy of UVA, Jlab image courtesy of Jlab, artist representation of parity operation from 2018 Nature 557, 207, DOI: 
10.1038/s41586-018-0096-0, graph from  2021 Phys Rev Lett 126, 172502, DOI: 10.1103/PhysRevLett.126.172502.

• Parity-violation: flip electron spin, measure scattering rates at 
CEBAF

• Symmetry pressure L correlated to neutron skin thickness

Kent Paschke



Neutron skins, P R E X  and beyond
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Neutron skins, P R E X  and beyond
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Neutron Skins, Mirror

Includes researchers from Germany, Australia, Netherlands, Turkey, Israel, Canada, Russia, and 
MIT, FRIB/MSU, ORNL, in the U.S.

Koenig image courtesy of U of Darmstadt. Figure (R) from PRL, Figure (L) from Ronald Garcia/Kei Minamisono.

Kristian König
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Gravitational Waves (GW)

Radice image courtesy of PSU. Figure from publication listed above.
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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

David Radice

• Vary effective nucleon mass -> specific heat
• Maximum rest mass density (top), GW strain 

predictions (bottom) for l=2, m=2 mode
• Measurable effects in postmerger GW with next 

generation observatories
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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,
Nature May 2022, volume 4.

Oleg Tarasov

• FRIB made 5 never-before-seen 
isotopes of the elements thulium, 
ytterbium, lutetium

• N=126 – ‘one to watch’
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X-ray Binaries

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.

Kelly Chipps
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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, AI/ML, nuclear data.

• NSF and N A S A  contributions to the ‘ladder’ are
greatly valued and highly leveraged.
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Chiral Effective Field Theory

Includes researchers from Ohio, FRIB/MSU, UW, SUNY-Stony Brook ORNL, in the U.S.

Drischler image courtesy of Ohio U. Figure (R) from PRL, Figure (L) from Ronald Garcia/Kei Minamisono.

Christian Drischler
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