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Study of nucleosynthesis in neutron star merger with optical-infrared follow-up
observations of gravitational wave sources
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We developed a suite of instruments for gravitational wave (GW) follow-up
observations and established a GW follow-up observation network using domestic and foreign
telescopes to conduct optical and infrared follow-up observations of GW sources. As a result, we
succeeded in detecting the electromagnetic counterpart AT2017gfo to the neutron star merger GW170817

through follow-up observations using the telescope network including Subaru Telescope. The optical
and near-infrared luminosity curves of AT2017gfo provide evidence that heavy elements are
synthesized in the neutron star merger by a rapid neutron capture reaction.

Numerical relativity simulations of neutron star mergers as well as radiative transfer calculations
based on unprecedentedly detailed atomic data have revealed the relationship between the ﬁhysical
processes of neutron star mergers, electromagnetic radiation, and the composition of synthesized
heavy elements.
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- Electro-magnetic follow-up of gravitational wave transients detected by advanced GW detectors.
« Utilize existing optical, infrared, and radio astronomical facilities of Japanese institutes for the above purpose.
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