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® Evidences for DM

= Rotation curves = LSS = Bullet cluster

Observations
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®DM candidates ® WIMP detections
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WIMP-nucleon cross section [cm?]

® WIMP Liimits

Direct detection
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® The EHT project

VLBI: Very Long Baseline Interferometry, an ® First image of a SMBH
Earth-sized interferometer. EHT collaboration, Astrophys. J. Lett. 875 (2019) L1, [1906.11238]
EHT collaboration: focus on improving the M87*  April 11, 2017
capability of VLBI at short wavelengths.
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Symbol Value Property
M 6.2 x 107 Mg, Compact object mass
D 16.9 Mpc Compact object distance

Vobs.0 230GHz Observing frequency



e DM spike model

® Adiabatic growth of SMBH will significantly enhance the DM density and form a spike structure.

EHT observational areas
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® DM density profile with Spike

0 r < Rgen,
)= g R << Ry Ty
pNFW (T) T 2 Rgp.

spike radius
® Saturate DM density
Psat = My /(oV)tBH l—bage of SMBH tgu = 10° yr
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® Synchrotron emission due to WIMP annihilations can be stringently constrainted!



Calculation framework

R. Aloisio, P. Blasi & A. V. Olinto, JCAP 05 (2004) 007, [astro-ph/0402588]
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VS, (erg.cm=2s71)

® Spectra of synchrotron emission from DM annihilation
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Flux(m]y)

® Bnechmark flux for four annihilation channels

EHT collaboration, Astrophys. J. Lett. 910 (2021) L12,[2105.01169]
EHT collaboration, Astrophys. J. Lett. 910 (2021) L13, [2105.01173]
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® Limits on WIMP annihilation cross sections

u*u~ channel
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Future work for improvement
R. A. Battye,B. Garbrecht, J. I. McDonald S. Srinivasan [hep-ph/2104.08290]

® Ray-tracing geometry & plasma effect

® (Geodesic equation with plasma sources
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Investigating the dark matter minispikes with the gamma-ray signal from the
halo of M31  4stro-ph/2108.09204

Zi-Qing Xia, Zhao-Qiang Shen, Xu Pan Lei Feng, Yi-Zhong Fan
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