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The envolving composition of the universe
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Spectroscopic modelling of astrophysical mergers and kilonovae 2023-
06-09 | Journal article DOI: 10.1126/sciadv.adi1405
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R-process

1. Neutron Capture

2. Neutron-Rich -Envifonmeht
3. Beta Decay

4. Formation of Heavy Elemenfs

Electromagnetic Counterparts of Compact Object Mergers
Powered by the Radioactive Decay of R-process Nuclei
arXiv:1001.5029v2 )
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“distribution of mass

We approximate the diStrib(Jtion

of mass with

velocity greater than a value v as a power-law
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G'Living Reviews in Relativity “kilonova “(2020) 23:1 https://doi.org/10.1007/s41114-019-0024-0




. blackbody

emission




Under the idealization of blackbody emission, the
temperature of the thermal emission is:
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The flux density of the source at photon '
frequency v is given by
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B iving Reviews in Relativity “kilonova “(2020) 23:1 https://doi.org/10.1007/s41114-019-0024-0



‘evolves of thermal energy
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At a minimum, the ejecta is heated by the radioactive decay
of heavy r-process nuclei.-This occurs at a rate
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e arxive: 1512.05435v1 Electromagnetic Signatures of Neutron Star Mergers in the Advanced LIGO Era



flux density
transformation:
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Equal Arrival time surface

A photon emitted at (t,u) will arrive the
observer at : |
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Output light curve of model




._JWSTobsérves

The GRB that'led the team to the kilonova source, designated -
as GRB 230307A, was initially detected by NASA’s Fermi

Gamma-ray Space Telescope on-March 7, 2023, and stands as
the second-brightest GRB ever observed.

arXiv:2307.02098v1 JWST detection of h avy neutron captures =&
° elements i in a compact object merger .


https://interestingengineering.com/science/james-webb-space-telescope-kilonova-explosion

GRB 230307A

Afterglow/kilonova
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' JWST Data:
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Our model IWST
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Model vs data
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