
Cyclotron Maser Instability
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演示者
演示文稿备注
This wave-particle resonance can be used in two ways. Damped, plasma heating; Unstable, generate electron cyclotron wave;



演示者
演示文稿备注
Why do we need low density beam? Zero rotation. Also, the longitudinal mode is decoupled from transverse mode.





演示者
演示文稿备注
To be fully selfconsistent, need df contribute no parallel current. 
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Inverted population,  unstable

Cyclotron Maser Instability



Inverted population

Cyclotron maser instability
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Cyclotron Maser Instability

for small k



Unstable fast wave for long wavelength
Self-field effect (7.2.2)
Finite radial geometry (7.3)
Damping by momentum spread

Cyclotron Maser Instability (Summary)



PSFC, MIT, 1.5MW by 2006PSFC, MIT, 1.5MW by 2006



Question 1: where does the wave energy come from?

Question 2: how is the beam spinned?



Cyclotron maser instability for annular beam (Sec. 7.3)

To be analytically tractable, assume low intensity:



Integrals of single particle dynamics:

Why r ? 

annular



Difficulty: inhomogenous
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Treat beam as a perturbation
No. 1 trick of physics



Light wave whistler
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