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Abstract: Binary neutron star merger ejects neu-
tron-rich matter into space, in which the r-process can
proceed to synthesize heavy elements. The gravitation-
al-wave event GW170817 observed in 2017, to-gether
with its associated kilonova, provided strong support
for this picture. In this article, I summarize the mecha-
nisms of mass ejection during the binary neutron star
merger and their impact on nucleosyn-thesis based on
long-term numerical simulations of binary neutron
star mergers performed in full general relativity. In
particular, I discuss the weak-interaction freeze-out
that determines the neutron fraction of disk outflows,
the resulting elemental abundance patterns, and the
constraints these place on the lifetime of the massive
neutron star formed after the merger. I conclude with
prospects for future multimessenger observations and
theoretical advances.
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