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Tidal disruption events

Stars passing close to SMBH can be tidally disrupted by strong tidal forces

Hayasaki, Stone, Loeb, 2016



Tidal disruption events

Stars passing close to SMBH can be tidally disrupted by strong tidal forces

TDE light curve from accretion
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* Bright transient events that last O(year)
e Optical to X ray spectrum
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TDE rates
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Hills mass for TDE

Hills, 1975

* TDE happens when the star falls inside tidal radius

1/3
M
Tidal radius: ry = R, ( BH)

M.,

Schwarzschild radius: re = 2G' Mpy

* No observed TDE if re > Ty

Mgy > Muins ~ 10° Mg




Rills mass and black hole spin

e The horizon and r¢ varies with the BH spin, so Muiis depends on BH spin

Maximally spinning ]
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Kesden, 2012
. Measuring TDE rates can determine the BH spin distribution!
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Ultralight bosons and BH superradiance

 Large number of light bosons can be produced from rotating BH

a cloud of

light bosons . v
q Superradiance condition: — < (lgy
T

U: the mass of the boson

m: the magnetic quantum number
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Ultralight bosons and BH superradiance

e Large number of light bosons can be produced from rotating BH

a cloud of

|ight bosons -° U: the mass of the boson

. . H
Superradiance condition: — < ()pg |
m m: the magnetic quantum number

e “‘Gravitational Atom’”’

gravitational coupling:  a = GuMpn

energy levels label by njlm)



BH su pe rradiance Baumann, Sheng Chia, Stout, Harr, 2019
o Existence of light bosons spin BHs down due to superradiance
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BH superradiance and I DE rate
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BH superradiance and I DE rate

“smoking gun” signatures

the Hills cutoff
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“smoking gun” signatures
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Projected limits from VRO LSST

* VRO LSST is expected to observe up to O(10°) TDEs! sricman,comboc 2020
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Conclusions
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Systematic Uncertainties

e [heoretical:
Spin dependent TDE rate
BH mass distribution

dependence on star mass and radius

* Experimental:
|dentifying TDE

BH mass measurement

* In this work, we take 50% systematic uncertainties in the projection.



