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Overview
Extreme Coronal Line Emitters -
ECLEs

• What are they?

• Distinguishing features

• Links to the wider TDE population

• For more depth:
• Clark et al 2024
• Callow et al (submitted) and poster

Ongoing work into AT 2018dyk

• Classification

• Behaviour

• Where does it fit in the ECLE family

• Will be presented in depth in Clark 
et al (soon ™ )
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Outstanding questions and the way forward
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• First ECLE identified in 2008 (Komossa et 

al. 2008)

• SDSS J095209.56214313.3 : SDSS J0952

• Observed photometrically (2004) and 

spectroscopically (2005)

• Decreased in brightness in the intervening 

time

Extreme Coronal Line Emitters - ECLEs

z = 0.079
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• A second object SDSS J0748 identified (Wang et al. 2011)

• Full exploration of SDSS DR7 (Wang et al. 2012)
• 676,881 galaxies explored - 7 total ECLEs

• Rate : ~1 / 100,000 *

• See Callow et al. (submitted) for an updated rate based on SDSS Legacy Survey 
DR17

Extreme Coronal Line Emitters - ECLEs

Adapted from Figure 9 of Wang et al. 2012
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Adapted from Figure 1 
of Wang et al. 2012



Adapted from Figure 1 
of Clark et al. 2024
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Adapted from Figure 1 
of Clark et al. 2024
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Adapted from Figure 3 of Clark et al. 2024
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Adapted from Figure 3 of Clark et al. 2024



Credit: NASA/JPL-Caltech
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Adapted (and updated) from Figure 5 of Clark et al. 2024



ECLEs  - Two Populations
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TDE - ECLEs AGN - ECLEs

Coronal Line Emission • Diminish with time
• Variable timescales: years –

decades
• Shorter timescales for 

higher ionisation states

• Constant emission over 
several decades

Broad Emission Components • Fade over time if present at 
all

• Faster timescale than 
coronal emission

• Remain
• Little spectral variability

MIR Behaviour • Long-term declines • Repeated undulations

Episodic vs Ongoing • Single epoch events • Ongoing process

Proportion 5 / 7 2 / 7



AT 2018dyk: TDE-ECLE or AGN?

• First classified as TDE – Arcavi et al. 2018 – 2018ATel11953....1A

• Reclassified as a changing look LINER – Fredrick et al. 2019 – DOI : 10.3847/1538-
4357/ab3a38

• Re-reclassified as a TDE – Huang et al. 2023 – DOI: 10.1093/mnras/stad2541

• Passes the Masterson et al. (2024) IR-TDE cuts but excluded from the gold sample due to 
possible AGN activity – DOI: 10.3847/1538-4357/ad18bb

What’s going on?
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https://ui.adsabs.harvard.edu/abs/2018ATel11953....1A/abstract
https://ui.adsabs.harvard.edu/link_gateway/2019ApJ...883...31F/doi:10.3847/1538-4357/ab3a38
https://ui.adsabs.harvard.edu/link_gateway/2023MNRAS.525.4057H/doi:10.1093/mnras/stad2541
https://ui.adsabs.harvard.edu/abs/2024ApJ...961..211M/abstract


Disclaimer

The following work is ongoing with the plots being 
preliminary!
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ATLAS forced photometry light curve for AT2018dyk

July 2002

Aug 2018

Sept 2023
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LINER AGN Activity?
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z = 0.037

SDSS MaNGA IFU data obtained in 2017 – pre transient  
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Outstanding questions and the way forward

• How rare are ECLE properties?
• Long-term follow-up of known TDEs
• Archival searches 

• SDSS
• DESI

• Live search – DESI

• What makes ECLE-AGN special compared to other CL-AGN?

• Physical properties
• Circumnuclear material composition / density / geometry

• Multiwavelength + Multi-epoch observations really are essential!
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Summary & Links

• Details of the long-term follow up of the 
SDSS DR7 ECLEs - Clark et al (2024) –
Still interesting (and evolving) objects 
20+ years after discovery

• Details on the search for ECLEs in SDSS 
DR17 the Callow et al (submitted)

• New results on the TDE-ECLE AT2018dyk 

• Ongoing work on ECLE discovery and 
late-time TDE follow up with DESI
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Clark et al. 2024 Callow et al. (submitted)

Please feel free to get in contact!
peter.clark2@port.ac.uk


