Supermassive Black Holes as

Detectors for Ultra-light Bosons

Yifan Chen, Niels Bohr Institute
yifan.chen@nbi.ku.dk

arxiv: 1905.02213, Phys. Rev. Lett. 124 (2020) no.6, 061102,

arxiv: 2105.04572, Nature Astron. 6 (2022) no.5, 592-598,
arxiv: 2208 . XXXXX,

8 August 2022,
17th Patras Workshop on Axions WIMPs and WISPs, Mainz

strong.
niels bohr

\ or
Z) institute @ UNIVERSITET Research Foundation S

L) KOBENHAVNS ﬂ B?Sr:warkzkningsfond VILLUM FONDEN

D)




Axion Cloud and Birefringence

» Axion: strong motivation in high energy physics!
Strong CP problem, extra dimension/string theory, dark matter.

> Gravitational atom accumulates from superradiance: “ rgm, ~ O(1)

a®*(x*) ~ Rui(x) cos (wt — ¢) sin6; agm ~0(1)f, w >~ m,.

> gaWaFWIE“” — rotate linear polarization orientation y = arg(Q +/ U)/2

> Stringent constraints for ¢ = 27g,, f, using EHT data [EHT 21']:
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Prospect for next-generation EHT

» Correlation between Ay at different radius and frequency.

At 86 GHz, lensed photon is suppressed due to higher optical thickness.

Direct emission
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» Longer and sequential observations.
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> Better understanding of intrinsic variations accretion flow and jet.

> Horizon scale SMBH landscape with ngEHT (space, L2):
Broader range of axion mass: 107 eV to 107" eV.



