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1/3 Axion induced birefringence signal

Axion-Photon Interaction:
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Dispersion relation of photon traveling in 
axion background (Circular Polarization 
Basis)

𝜔± 𝒌 ≃ 𝒌 ± 𝑔௔ఊ 𝒌෠ ⋅ 𝛁𝑎 + 𝑎̇

Polarization angle (Linear Polarization 
Basis)
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Free field:
𝑎 = 𝑎଴ cos 𝜇 𝑡 − 𝒑 ⋅ 𝒙 + 𝛼
Δ𝜙 ∝ 𝑔௔ఊ𝑎଴
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2/3 Superradiant axion cloud around Kerr black holes

Black hole superradiance 

Factors for the fastest growth
High spin (𝑎௃ = 0.99)
𝛼 ≡ 𝐺𝑀஻ு𝜇 ≃ 0.4 
𝑙 = 1, 𝑚 = 1

Factors for the densest axion field
𝑉 𝑎 = 𝑓௔
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𝑎௠௔௫ ≤ 𝑓௔

Define 𝑐 ≡ 2𝜋𝑓௔𝑔௔ఊ
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3/3 Axion Constraints with EHT polarimetric measurements of M87⋆
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• Next generation EHT
• In preparation
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