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Outline

• Axion resonance effects


• Induced Gravitational waves in difference frequencies


• Superradiance around the primordial blackhole.


• Axion detection （RE-LEAP）





Active Galactic Nuclei（AGN）and Black hole binary(BHB)

• Sgr A（Supermassive Compact Object）in the galaxy center, Nobel prize in 
physics(2020)


• Active Galactic Nuclei


• Black Hole Binary



Black hole energy levels and gravitational waves



Comparing different channels: 
• Summary of different channels with different Chern-Simons types of couplings:


• A conference white paper 


• (Living Reviews in Relativity (2021) 1, 4 • e-Print: 2011.12414, Impact Factor: 40.43 (2020)):


•
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Resonant Electric Probe to Axionic Dark Matter 2206.13543

• Axion detection communities:

• Cavities:ADMX [26], HAYSTAC [27], CAPP [28],QUAX-aγ [29], TASEH [30], DANCE [31], ORGAN [32], CAST-RADES [33], 

• non-cavity high-frequency designs:MADMAX [34], BREAD [35], etc

• lower axion masses : ADMX-SLIC [37], DM-Radio [38], BASE [39], ABRA CADARA [40, 41] 

•

https://arxiv.org/abs/2206.13543
https://arxiv.org/abs/2206.13543


Axion modified Electromagnetism

• Axion dark matter:


• Axion effective charge and current satisfies:











Long solenoid solutions



Numerical solutions:

• With COMSOL Multiphysics:



Experimental setups:   
Resonant ELEctric Axion Probe(RE-LEAP)



Summary

• We have many ways to detect axions. 

Direct (Lab) vs indirect (through gravitational waves!)



Thank you


