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A unified spectral 
series of AT2017gfo

Fig. 1 from Sneppen et al (2024b)  - unified spectral data-series can be found at 

https://github.com/Sneppen/Kilonova-analysis

Data from LDSS + MagE [Shappee et al, 2017], ANU [Andreoni et al, 2017], SALT [Buckley et al, 

2018], X-shooter [Pian et al, 2017; Smartt et al, 2017], SOAR [Chornock et al, 2017], Gemini 

[Nicholl et al, 2017], HST [Tanvir et al, 2017]

From Sneppen et al (2024b), A&A, in press

 https:// arxiv.org/abs/2404.08730

Sneppen et al (2024a), A&A, 628

https:// arxiv.org/abs/2312.02258

https://github.com/Sneppen/Kilonova-analysis
https://github.com/Sneppen/Kilonova-analysis
https://github.com/Sneppen/Kilonova-analysis


The rapid evolution

Sneppen et al (2024b), Table 1, blackbody temperatures

Sneppen et al. (2024b)



1.43 days post-merger

Sneppen et al (2024a), sub-epoch reduction of X-shooter 
spectra 



1.43+0.02 days post-merger

Sneppen et al (2024a), sub-epoch reduction of X-shooter 
spectra 



1.43-1.47 days

Sneppen et al. (2024b)

Nicholl+2017

Chornock+2017

Pian+2017



The blackbody spectrum
Sneppen (2023), Fig. 6 ς see also Sadeh et al (2025) Collins et al (2024)



Spectral features

Sneppen et al (2024b)



Spectral features from individual elements

Reproduced and extended with systematic analyses using radiative 

transfer codes with more atomic line data: 

 - Domoto et al. (2021) 

 - Gillanders et al. (2022) 

 - Vieira et al. (2023)

- Sneppen et al (2023b)

  Additionally, accounting for the full 3D spatial and time dependence 

of  the density with line-by-line opacity:

 - Shingles et al. (2023)

  and NLTE feasibility in

 - Pognan et al (2023)

- Tarumi et al (2023)

- Brethauer et al (2025)

- Arya et al (in prep) 

- Chiba et al (in prep) W
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NIR spectral wiggles

Domoto et al. (2022, 2023), 
see also Gd III contribution in Rahmouni et al (2025) 

Signatures of La III and Ce III from 

wiggles at 12 000 ς 14 000 Å



Feature at 750 nm from Yttrium

Sneppen & Watson (2023), A&A 

1) The presence of Sr II 

requires Y II to be present.

2) If  Y II is present the line 

transitions 4Ὠ5ὴ-4Ὠ will 

produce a P Cygni around 

750 nm  

See also Shingles et al (2023), Tak et al (2024), Pognan et al (2024), Banerjee et al 
(2025) 



Y II constraining the optical line-blanketing?

Sneppen & Watson (2023)



!ǘƻƳƛŎ Řŀǘŀ ŦǊƻƳ ΨƘŜŀǾȅƳŜǘŀƭΩ ǳƴŘŜǊǿŀȅ

Dowd et al (2025)


