
Physics of Landau and Cyclotron Resonances : 
Current Generation and Free Energy Extraction 

 J.M. Rax 
 Université de Paris 
 Ecole Polytechnique 

6th ITER International School Ahmedabad INDIA 





•  Active and reactive power 
•  Plasma resonances 
•  Resonant interaction 
•  Random phase approximation RPA 
•  Quasi linear equation 
•  Landau absorption 
•  Cyclotron absorption 
•  Current generation 1D 
•  Current generation 2D 
•  Free energy extraction 

Physics of Landau and Cyclotron Resonances : 
Current Generation and Free Energy Extraction 

6th ITER International School Ahmedabad INDIA 





Reactive power exchange 

Active power exchange 

Resonant collisionless power exchange 



Cold Plasma Resonances 



Cold Plasma 

Cut Off Resonance 

Hot Plasma 

Mode Conversion 

Resonant Absorption 

Kinetic effects 



Waves - Particles Resonances 

Resonant Absorption 

Landau Resonances 

Cyclotron Resonances 

ω	





Resonant interaction 
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Asymptotic model RPA 
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Quasi linear equation 



Taylor : Kramer-Moyal 
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Landau absorption 







Cyclotron absorption 







Inverse Bremsstrahlung 







Finite Larmor radius effect :  
perpendicular Landau absorption 
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Current generation I : 1D response 
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Current generation I : 2D response 



2 D Model 
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Free Energy Extraction 
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