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GW170817 / AT2017gfo (KN)

Heavy elements produced  
by r-process in kilonovae

Pian+2017VLT/X-Shooter
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GW170817 / AT2017gfo (KN)

Heavy elements produced  
by r-process in kilonovae

Which heavy elements are produced  
by r-process in kilonovae ?

How much ?

Pian+2017VLT/X-Shooter
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GW170817 / AT2017gfo (KN) Lots of unknown !

Pian+2017VLT/X-Shooter
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GW170817 / AT2017gfo (KN) Lots of unknown !

Atomic transitions 

Oscillator strengthsAtomic phys
ics

LTE vs Non-LTE models
KN phy

sic
s

Pian+2017VLT/X-Shooter



S.D. Vergani - GDR OG - Caen 2024

Development of 3D KN and radiative transients models 
TARDIS (SPARK+TARDIS) 

POSSIS 

Many works in the last years 
on opacities and atomic transitions  

of different elements 
Specifically carried out for KN applications

Development of non-LTE spectral sysnthesis codes 
SUMO (1D) 

Pognan+ 2023, 2024
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GW170817 / AT2017gfo

Sneppen+ series of papers
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La III, Ce III, Te III

Sneppen+ series of papers

GW170817 / AT2017gfo
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GW170817 / AT2017gfoGillanders+ 2024 Hotokezaka+ 2023

Te ~10-3 M⊙
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Lot of activity but… 
…No other BNS GW-EM detections 

The answer is always Gamma-ray bursts :)
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Les Sursauts gamma (GRBs) 
jets ultra-relativistes associés à la formation cataclysmique de trous noirs 

Emission prompte ~ sec

GRB court 
(SGRBs)

GRB long 
(LGRBs)

Credits: NASA

~ 10^17cm

coalescence d'objets compacts 
 (Kilonova)

explosion d'une étoile très massive 
(Core-collapse supernova)
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Levan+2024
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Levan+2024
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Levan+2024

GRB230307A / AT2023vfi (KN)



S.D. Vergani - GDR OG - Caen 2024

GRB230307A / AT2023vfi (KN)

Gillanders+ 2024
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GRB230307A / AT2023vfi (KN)

Gillanders+ 2024
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Conclusions

The answer is always Gamma-ray bursts :)

Amazing developments on all sides : 
Theoretical models 
Transfer and spectral synthesis codes 
Atomic data 
Observations and their interpretation
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GW170817 / AT2017gfo (KN) Lots of unknown !

Atomic transitions 

Oscillator strenghts 

Non-LTE models

Atomic physics
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KN physics

GW170817 / AT2017gfo (KN)


