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Two long standing problems on TDE rate
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Two-body relaxation in nuclei star cluster
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Spitzer Mote Carlo Method TDE rate as a function of Mgygy
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Growth of SMBH
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Four regions:
I: relaxation dominated

|I: off-disk aerodynamical drag

lll: Lindblad resonance, in-disk aerodynamical
drag

IV: off-disk aerodynamical drag




Disk-star interaction

aerodynamic drag dynamical friction
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NSC reshaping by aerodynamic drag
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NSC profile oscillations

stellar profile in AGN phase¢
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Pseudo-integral of motion
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TDE from direct disk capture
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DGN phase CD
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Evolution of TDE rate with different AGN duty cycles
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The deficit in TDE rates is caused by the overlooked contribution of
AGN hosts and the oscillations of nuclear star clusters induced by
disk-star interactions.




TDE orbits in AGN/DGN

Semi-major axis distribution of disrupted stars Eccentricity distribution of disrupted stars
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TDEs in DGN: high eccentricity (e~1) from large distances.

TDEs in AGN: low eccentricity from small distances.
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Takeaways

1. AGN disks can rapidly transport substantial number of retrograde stars to the
vicinity of the SMBH in the early AGN phase, leading to a TDE outburst through
direct disk capture.

2. These stars arrive with low eccentricity, in contrast to those parabolic stars
delivered by relaxation processes.

3. The AGN phase can reshape the NSC structure by steepening the radial density
profile, aligning stellar obits, and altering the thermal distribution of eccentricities,
resulting in a deficit in relaxation-driven TDE rates in the DGN phase.

4. The TDE rate (direct capture + relaxation) will oscillate due to the episodic AGN
activities.
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Gas dynamical friction for BHs
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