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0. Summary

- Kilonvae: imprints of synthesized heavy elements in binary neutron star mergers

- Identification of elements in spectra is the direct way to study synthesized elements

- It has been found that elements on the left side of the periodic table (Ca, Sr, La, Ce) tend to produce prominent absorption features:
a small number of valence electron -> higher transition probability (sum rule), higher level population in low-lying energy levels

- Are further heavier elements detectable? -> Th (Z=90) is the most promising element

- Th Il absorption feature at ~ 18000 A can be found in the future event, but observations with no or little telluric absorption are needed

1. Neutron star mergers and Kilonovae 2. Optical-infrared spectra of kilonovae
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- Thermal emission is powered by radioactivity (“kilonovae”)
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Exploration of effects by Ra Il, Ac lll, and Th [l on spectra Th Ill lines produce broad absorption features at ~18000 A

4. Discussions: Properties of Th / Conditions to find Th features

Th lll has dense low-lying energy levels . Th lll feature appear if X(lanthanide) <~ 6x10-4
-> higher level population tends to make Sobolev optical depth larger Too much heavy elements make photosphere outer
(comparable to, e.g., Ce lll lines) § where temperature is low and Th lll is absent
Th lll is the most promising element to detect absorption features - Observations with no or little telluric absorption are
Ra Il and Ac Il are found to be less promising, . needed to detect the Th features in the future events
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