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Results: Neutron-Star Mergers
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» With a EOS extension to high densities using the speed of sound,
we find that GW170817 constrains the radius of a 1.4 M NS:

R1.4 S 13.6 km

» However, systematic calculations show that currently nuclear-
physics input is more constraining than first merger observation:

8.7km < R; 4 <12.6km

Conclusions & Outlook

»With transient estimates, QMC methods are stochastically exact.

Credit: NY Times

»We perform large-scale QMC simulations of atomic nuclei and
»The LIGO-Virgo collaboration (LVC) observed gravitational waves nuclear matter relevant for astrophysics.

from a binary neutron-star merger for the first time on Aug 17, 2017.
The event was called GW170817.

» Gravitational waves probe NS radii and, hence, the equation of state
(EOS) and nuclear forces.

»Light curves of the ejecta from the associated explosion (kilonova)

More details:
Carlson, Gandolfi, Pederiva, Pieper, Schiavilla, Schmidt, Wiringa, RMP (2015)
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»> Chiral interactions at N?LO simultaneously reproduce the properties |

» Fitting: Two-nucl NN) f in NN syst h hifts), three-
itting: Two-nucleon (NN) forces in system (phase shifts), three of A < 16 systems and of neutron matter.

nucleon forces (3N) in A=3,4 systems (Binding energies, radii).
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