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Initial profiles and MHD equilibria
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Linear TAE – Alfven continuum 
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Linear TAE
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Linear dispersion relation
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Linear EP scan
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Linear ITG
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Presentation Notes
Kinetic electrons capture well, in the 0 EP self consistent case the dispersion relation, but not with the additional Eps.



Nonlinear time evolution
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ωExB sharing rate – Time evolution 
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Time average - ωExB sharing rate
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Nonlinear modification of the q-profile
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Presentation Notes
For the ITG – sensitive to bulk profiles – unless, the MHD is consistent. 
For TAE – higher beta reduces the effect. 
When consistent the influence is comparable. 



Nonlinear modification of the R/LT
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Presentation Notes
Stronger gradients show less radial spreading. Both ZF and consistent MHD are necessary to avoid strong spikes that appear unrealistic. The electrons are mode sensitive. 



Nonlinear practical flux - Standard profiles (ST)
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Presentation Notes
Top row – Particle flux decrease with beta MHD, and increase with ZF for TAE
Bottom row – Particle flux decrease with beta MHD, and decrease with ZF for ITG – for bulk plasma 
But for the EP in n=25 - Particle flux decrease with beta MHD (with ZF), and increase with beta without ZF



Nonlinear heat flux – Standard profiles (ST)
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Presentation Notes
Top row – Heat flux decrease with beta MHD, and increase with ZF for TAE
Bottom row – Heat flux decrease with beta MHD, and decrease with ZF for ITG
But for the EP in n=25 - Heat flux decrease with beta MHD (with ZF), and increase with beta without ZF


hfluxw{jspc} = efluxw{jspc} - 2.5*temp{jspc}.*pfluxw{jspc}





Conclusions

• Linear
• TAE growth rates decrease dramatically in consistent MHD
• ITG growth rates are much less sensitive.
• Kinetic electrons in self consistent MHD capture well the dispersion 

relation. 
• Nonlinear

• Both ZF and consistent MHD are necessary to avoid strong spikes that 
appear unrealistic. The electrons are mode sensitive.

• Heat and Particle fluxes are decreased with beta (when ZF included)
• TAE (n=2) - Heat and Particle fluxes increase with ZF (n=0)
• ITG (n=25) - Heat and Particle fluxes decrease with ZF (n=0)
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