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Why Axion

Selected Papers: 931
Total Papers: 931
Year: 2023

Strong CP Problem

Date of pape

Dark Matter Candidate

Misalignment Mechanism

Rich phenomena
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Current Status: Axion-Photon

1 -7 Light-shining-throngh-walls
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1. Solar Telescope: CAST
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2. Spectral Distortion of X-ray source Axion mass [eV]

AxionLimits, Ciaran O’Hare
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Axi1on Dark Matter Detection
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Detecting Axion Dark Matter: CMB Polarization
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Detecting Axion Dark Matter: CMB Polarization

Pa|CMB
Any system with
alcMB ~
larger p  ?
8y ~ - 107°GeV"

iendran, 2019
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Supermassive Black Hole

Projected Density [M., /pc?] Density (M., /pc?]

SMBT]
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0.00 0.05 0.10 0.15 0.20 0.25 0.30 0.35

x [pc/hl

Eggoemeier, Niemeyer, 2019
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Supermassive Black Hole
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Sensitivity of EHT

U

10_12)-22 107! 1070 107" 10713 107" 107" 10713
MK 7* Sgr AE Mg |eV]
A¢ s X. Gan, L-T. Wang, H. Xiao, 2023
polar
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Enhancement of Signals

Large self-interaction
M(tH) s Mgrit

Excited States [ > 1

)5+4z

I decay = n, (GMBHma

X. Gan, L-T. Wang, H. Xiao, 2023
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Enhancement of Signals

Large self-interaction
M(tH) s Mgrit

Excited States [ > 1

)5+4z

I decay = n, (GMBHma

Better Polarimetry

EHT A¢p0lar i
ngEHT 8@, ~ V01 X. Gan, L-T. Wang, H. Xiao, 2023
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Summary

(1) Axion 1s a solution to the strong CP problem and a good dark matter candidate with a
simple production mechanism and rich phenomena.

(2) The current strongest constraints on axion in the ultralight region are from solar
telescope and astrophysical observation.

(3) CMB Polarization can be used to detect axion dark matter with axion-photon
interaction, because it has enhanced density (1023 GeV/em”3) compared to the dark matter

local density (1GeV/cm”3)

(4) Black Hole Polarimetry is better for observing ultralight axion DM, because 1t has
much enhanced axion energy density caused by the axion star accretion.

(5) The polarization rotation signals can be enhanced by the large self-interaction,
the excited states with 1>>1, and the next generation EHT.

Xucheng Gan (@ NYU CCPP PIKIMO Spring 2024
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Axi1on Dark Matter Detection
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