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Early-Phase Spectral Investigation
Identification of Most Features

(Watson+19, Domoto+22, Sneppen+23, Rahmouni+25)
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Early-Phase Spectral Investigation

Identification of Most Features
(Watson+19, Domoto+22, Sneppen+23, Rahmouni+25)

Early GW1 70817 spectra + theoretical model
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See also Y. Matsubayashi’s poster for abundance
constraints from the absorption features



Late Phase Spectral Investigation

Identification of a single feature
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Late Phase
Identification of a single feature
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Spectral Model

In the optically thin limit, every collisional
excitation is followed by radiative decay
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Spectral Model

In the optically thin limit, every collisional
excitation is followed by radiative decay

2
AE Collision T lRadiation
1

a heavy A\
element

Late-phase ejecta

Luminosity observed of one transition is therefore:
L=AEnA, & AEnq -

Radiative Collisional
decay rate excitation rate
ST T T T T T T T T T T T T T TS TS T T T s s T 1
' Rate coefficient: Atomic property
| -6
8.629 x 107°| Y, _,
| d1-2 = =Zlexp(— AE/KT)

We calculate expected luminosity of all transitions of all elements to find
candidates likely to exhibit strong emission features at late time




Spectral Model

Light Elements Heavy Elements
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Comparison with GW170817

Best fit emission line model + GW170817 9.4 days spectrum
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Nucleosynthesis constraints
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Discussion

Why different abundance distributions are needed to explain different epochs?
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Discussion

Why different abundance distributions are needed to explain different epochs?
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Late phase:

Emission
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Summary

* |dentification of three emission features at late phase: La lll, Ce lll, and Te Il

* | ate phase estimates provide better constraints to the overall synthesized
matter in the ejecta

* Nucleosynthesis of heavy elements in GW170817 is consistent with solar r-
process abundance






Luminosity Calculation
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Radiation
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radiative decay is allowed
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Comparison of best-fit spectrum with spectrum at different epochs
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Models and Spectrum Comparison: light abundance
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Models and Spectrum Comparison: solar abundance
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