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Outline

• Blackholes and axions.


• Detecting Axion by Measuring Magnetization


• Detecting Axion by Magnetoelectric Coupling


• Materials and Methods





Axion: scientific importance

• One very interesting dark matter candidate!
• Solving strong CP problem (Fundamental symmetry)
• One important particle in many beyond the 
Standard Model extension

• Large parameter space, tens of orders of magnitude:
  

 m a ~ 10-5 eV,   f a ~ 1013 GeV 

• Various detections with interdisciplinary fields and modern technology

• In condensed matter systems, axions appear as quasi-particles in certain materials,
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Two different assumtions:  
Axions are either coupled to photons or electrons  
in the materials:



According to the Ginzburg-Landau theory





Detecting Axion by Magnetoelectric Coupling

• reflection high-energy electron diffraction (RHEED)
• Measuring the axion number directly:



Future projection:

With the limits:

Several scales:
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