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Black hole superradiant instability of confined bosons
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Scalar field effective mass in scalar-tensor theories

Jordan Frame:
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Einstein frame:
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Superradiance by effective mass from black hole accretion disk

Cavity in effective mass = superradiant instability
shuts down superradiance (Dima, Baurausse 2020)
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Superradiance in scalar-tensor theories from BH accretion disk

In scalar tensor we can avoid shutting down superradiance by changing coupling
(suppression when ay 2> O(1071), «y is renormalized corona parameter)
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Conclusion: constraining scalar-tensor with BH superradiance

In principle we can constrain scalar-tensor through superradiance:

13/10 10-4
@ We have superradiance when: 3 x 10° < o (106]\/[@> <3 <7> 1010

e Different class of BHs constrain wide range of o
from o ~ O(100) for M ~ 10°Mg to a ~ O(10'7) for M ~ 5M,

@ Put upper bound on unconstrained parameter
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