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- Advantage of Landau fluids vs kinetic description: 

  you can turn things on/off to see what is important

- Let's put the electron heat flux to zero and use 

  the FLR-Landau fluid model with isothermal electrons



  



  



  

- Now you will say that there is a direct observational evidence 

that the electron heat flux is the largest...

- I am not saying that it is not



  



  

- Is it correct to say that the electron heat flux is the largest in the solar 

  wind ? Yes it is.

- However, is it correct to say that the electron heat flux is the most

  important one ? No it isn't. This statement is scale dependent. At scales 

  comparable or larger than the proton gyroscale, the proton heat is the 

  most important one.  

- Coupling of a MHD code at large scales with a kinetic code at small 

  scales might never work. 

- What might work are hybrid simulations where protons are modeled 

  kinetically and electrons are modeled by a Landau fluid description. 



  

Large-scale Landau fluid



  



  



  



  



  

FLR-Landau fluid model

FLR stress forces, fully nonlinear (disappear at the linear level), 

can produce strong heating both in parallel and perpendicular direction 
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