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Nebular emission of Kilonovae
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The ejecta produced in neutron star mergers enters a nebular phase after the
ejecta become optically thin to thermal photons This phase is referred to as the kilonova nebular
phase. We studied the ionization state and energy-level population of heavy elements in the nebular
phase by solving ionization and cooling balance, where the ionization and heating are determined by

radioactivity of beta-unstable nuclei. We solved the balance equations in the case that the
composition Is represented by Nd ions. The atomic data are derived by using atomic-structure codes.
We constructed an M1 line list of heavy elements based on experimentally measured energy levels.
With this line list, we showed that the observed spectrum of the kilonova AT 2017gfo exhibits an

emission line of doubly ionized Te at 2.1 micron.
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