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Q> w/m
black hole (30 M)
RS ~ 100 km
", = 10712 eV ~ (10° km)~! Sensitive to QCD axions with GUT- to
Planck-scale decay constants f;
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+ Non-hermitian boundary conditions lead to particle creation

- Ultralight axions with Compton wavelength comparable to
black hole radius form ‘gravitational atoms’  BH
e-ae

211 322

» Clouds grow spontaneously when a rapidly rotating BH Is
formed, independent of any pre-existing (cosmological or
otherwise) abundance

* Cloud has O(10%) of the BH’s energy
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Self-Interactions

Larger self-interactions: M. Baryakhtar, MG, R. Lasenby, O. Simon 202 |

- Black hole energy sources the cloud through

superradiance

- Second level populated through self-

interactions
- Non-relativistic axion waves carry energy to

infinrty
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Larger self-interactions: f, ~ 10'*GeV
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Axion Wave Emission
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Effective Magnetic Field (T)
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suppressed but still observable by aLIGO /=

Constraints from spin measurements are

modified and do not apply for appreciable
self-interactions

Instead Black Holes emit axion radiation 2 g =
which can be detected by upcoming
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