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TDE hosts: Green valley galaxies

TDE rate overenhancement in green valley

Hammerstein et al. 2020

Yao et al.2023 Green valley

TDE rate enhance: >10 times ~ 5 times
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Star formation history in TDE hosts
• Hα emission                        current star formation
• HδA absorption                   star formation over the past Gyr

French et al. 2020 French et al. 2016 
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Star formation history in TDE hosts
• Hα emission                        current star formation
• HδA absorption                   star formation over the past Gyr

French et al. 2020 French et al. 2016 

• High star formation rate in the past
• Low star formation rate in the present Post-starburst galaxies

2



Possible physical mechanisms

• Overdense central star cluster (Stone & 
Metzger 2016; Stone & van Velzen 2016; French 
et al. 2020a; Chen et al. 2023)

• SMBH binary system (Ivanov et al. 2005; 
Chen et al. 2011;Stone & Loeb 2011; Melchor et 
al. 2023)

• The radial anisotropies (Stone et al. 2018), 
nuclear triaxiality (Merritt & Poon 2004) and 
eccentric nuclear stellar disk (Madigan et al. 
2018)

Stone & van Velzen 2016
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Model: TDE rate evolution after galaxies merger 
Galaxies merger Starburst AGN activity
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Model: TDE rate evolution after galaxies merger 
Galaxies merger Starburst AGN activity

Active stage: 
accumulate stars 

Transitional stage:
TDE rate increases 

Two-body relaxation

Quiescent stage:
return to normal level 

How about the subsequent evolution of the TDE rate?

• orbital migration
• orbital circularization

• disk capture
• in-situ star formation



What is the motivation of our model?
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~ 108 years delay between starburst and AGN activity

Hopkins et al. 2012

Motivation I: connection between SFR and BHAR

Simulation of galaxies merger 

Star formation rate

Black hole accretion rate 
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Wu & Cao 2006  Dai et al. 2018

 BHAR is positively correlated with the galaxy's SFR. 

Motivation I: connection between SFR and BHAR

Observational relation 
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Mrk 950 (TDE iPTF16)

emission-line contour maps of [O III] overlaid on a continuum image

Motivation II: connection between TDE hosts and EELRs

Extended 
emission-line 
region (EELR)
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Mrk 950 (TDE iPTF16) Wevers et al. 2024

emission-line contour maps of [O III] overlaid on a continuum image

Motivation II: connection between TDE hosts and EELRs

Low-luminosity AGN

Extended 
emission-line 
region (EELR)
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Mrk 950 (TDE iPTF16) Wevers et al. 2024

TDE host galaxy

emission-line contour maps of [O III] overlaid on a continuum image

Motivation II: connection between TDE hosts and EELRs

Low-luminosity AGN

Extended 
emission-line 
region (EELR)

Low-luminosity AGN
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Pursiainen et al. 2025

5/20 PSB galaxies host TDE and EELRs

•  Strong relation between 
TDEs and galaxy mergers 

• Half of post-merger systems 
have EELRs

Motivation II: connection between TDE hosts and EELRs
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Disk effect: Star-Disk Interactions

Masset et al.2002
Density wave by Lindblad and corotation resonance

Disk stars Cluster stars

 Stars captured by star-disk interactions 

• Orbital migration
• Orbital circularization  • Disk capture 

Cantiello et al.2021
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Thompson et al. 2005; Dittmann et al.2020

TQM disk model  (Toomre’s Q parameter ~1)
Star formation rate in the disk

Disk effect: in-situ star formation

Star formation

Radiation pressure 
from massive stars 
and stellar-mass BH
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Disk modified Fokker-Planck equations

The TDE rates are determined by the flux in the R-direction:

disk capture

star formation

 circularizationcluster stars:

disk stars:

orbital migration
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Evolution of distribution function (DF)

The initial DF The active stage

The transitional stage The quiescent stage 13



• The active stage:            the TDE rate is consistent with quiescent galaxies
• The transitional stage:  the TDE rate rapidly increases due to the disk disappearing. 
• The quiescent stage:      the TDE rate returns to the level of normal galaxies.

Evolution of TDE rate over time

Evolution of TDE rate

The average TDE rates over 1Gyr:
320x, 65x, 22x and 5x for different 
disk parameters
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The TDE rate distribution in (�퐵�, �퐵� ) Hammerstein et al. 2020

The peak of TDE rate locates at low-lumonisity AGN stage

TDE rate distribution in transitional stage
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Summary

Galaxies merger Starburst

AGN activity

• Orbital migration
• Orbital circularization 
• Disk capture
• In-situ star formation 

LINEAR-Like
• Disk disappear
• Two-body relaxation
• TDE rate increases 

Quiescent stage


