Signatures of ultralight bosons in the orbital
eccentricity of binary black holes [2403.02415] .
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e If black holes carry a superradiant cloud of ultralight particles? (e.g., axion-like- E_i_'.'l E ‘
particles), a perturbation by a binary object on an eccentric orbit can trigger
overtones of the well-known Landau-Zener transition.

e If these transitions float (i.e., stall the mean orbital frequency), they can
significantly increase the eccentricity of the orbit.

G RAVITATIONAL ATOM CRASHCOU RS EZ If you can read only c.)ne p:anel today, let it be this one:
= instead of proton + electron — black hole + ultralight bosons ! ECCG nt rl C I ty G rOWt h !

Growth of eccentricity exaggerated. Results may vary.
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differences, respectively, I',: decay rate of ‘b) 4 d(Lg) X — d(ez), and find that ¢ can change towards a non-
e 77(R«): mixing due to the perturbation by the zero fixed point! For early resonances, the eccentricity grows.

companion, @«: the true anomaly of the orbit. O
e When Q.. = ¢ = AE/Am, we get a Landau- |
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orbit stalls the inspiral —

We take a population of binary BHs with , formed in isolation at an orbital frequency
of 10~*zHz. If the ultralight particle has a mass of 102 eV, the binaries experience and
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5 10 IR = Eccentricity growth during floating
For larger masses, M; = 20 M, with companion -~ - * e -
M, = 40 M, the eccentricity growth can also fall
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