Binary Stars Approaching SMBH:

Tidal Break-up, Double Stellar Disruptions and
Stellar Collision
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Tidal Disruption
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Stellar Tidal Disruption

Binary Tidal Break-up (Hills mechanism)
Bound star (S stars) + Hyper velocity stars
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Tidal Break-up
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Double Stellar Disruption
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Stellar Collision |
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Stellar Collision - fraction

VanN—<uth

2 A 6 s 10 12 14 9 4 6 S 10 12 14
(8 —~ 8

Gentle encounter Deep encounter




Stellar Collision - velocity
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Collision velocity larger than escape velocity of the star (up to 2 times) - Mass loss




Stellar Collision - remnant
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Stellar Collision - remnant
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~ 10 years for main-sequence binaries ( = )

Remnant coming back may suffer partial tidal disruption?

Puffier
Envelope may be disrupted

Repeated pTDE?




Hydrodynamics Simulation:
Preliminary Results
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Gentle encounter
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Summary

. The orbital energy distribution of binary components following a binary break-up differs
from TDE debris

. Time interval successive stellar disruptions from a binary is short compared to the binary
orbital period

. Stellar collisions can occur both outside and inside the binary's tidal sphere, typically at
roughly the stellar escape velocity, leading to mass loss that may subsequently accrete onto

the SMBH

. The merger remnant can be potentially linked to repeated pTDEs
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