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Nuclear Computational Low-Energy Initiative

Objectives

« We combine EOS constrained by Quantum Monte Carlo

(QMC) calculations with neutron-star (NS) data from
gravitational-wave and electromagnetic observations of
NS mergers, NICER, and NS mass measurements.

Prior construction

(A) Chiral effective field theory: (B) Maximum Mass Constraints: (C) NICER:
EOS derived with the chiral EFT PSR J0740+6620/ PSR J0348+4032/ PSR PSR J0030+0451
framework J1614-2230 and GW170817/AT2017gfo
remnant classification
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Evolution of neutron-star mass-radius relation as more astrophysical data is
included. Insets show the radius posterior of a typical 1.4 M., neutron star.

Impact

« The robust statistical analysis of all available data from

NSs and NS mergers provides the most stringent
constraints on the radius of a typical 1.4 M., NS:
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« Our analysis also allows us to measure the expansion rate
of the Universe described by the Hubble constant H,.
Previous determination using type I-a supernovae or the
Cosmic Microwave Background (CMB) disagree, know as
Hubble tension. Our findings agree with the CMB:

Hy = 66.2755km Mpc ™ 's™!

« We also use our framework to address the recent NS
merger GW190814, whose nature cannot be determined

from observations alone. We find that this system likely
was a binary black-hole merger.
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