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First discovered QPEs in GSN 069
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QPEs Models

* Disk instability (Sniegowska et al. 2020; Raj &
Nixon 2021; Pan et al. 2022; Kaur et al. 2022)

 Star—Disk Collisions (Xian et al. 2021, Franchini et
al. 2023...)

Franchini et al. 2023

e Periodic accretion (King 2020, 2022, Zhao et al.
2022, Wang et al. 2022, Krolik & Linial 2022, and
Lu & Quataert 2022)




TDE of GSN 069
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* Abnormal N/C abundance suggests a disruption of : 04l o opes
a red giant star (Sheng et al. 2021). 3
QPEs
* Radius of disrupted star1s about 5 12  from o R Em Wm0
TDE (Miniutti et al. 2023a). <L S,
QPEs~9h VS TDE 500~ 800 d s |
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TDE of Common Envelope

Difterential rotation
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Orbital binding energy (Golightly+2019)
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Constraint on the Common Envelope
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Miniutti et al. 2023a
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Stability of mass transfer
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Drag force for a star inside the gaseous disk

* Drag force by the accretion disk
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 Two forces

* Hydrodynamic force

Ty — 2M
H = CpmR? PgUrel

* Dynamical friction
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For a prograde orbit, gas drag can stabilize mass transfer



Effect of gas drag
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Secular evolution
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Summary

* The tidal disruption of the common envelope can explain both
timescale and second flare of the TDE in GSN 069.

* Drag force by the disk have ability to stabilize the mass transfer of the
eccentric EMRI 1n GSN 0609.



