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The phenomenon of “non-local transport” (heating/cooling of the plasma center during 

cooling/heating the periphery) still does not have a generally accepted explanation. An example of 

such a phenomenon after the injection of a polystyrene macroparticle into the plasma of the LHD 

heliotron [1] is shown in the figure with red curves. The blue broken lines in the figure show the 

calculated evolutions of the electron temperature with the electron heat diffusivity coefficient  

  
       from the stationary energy balance equation in the case of a diffusion model of a stationary 

plasma. There are attempts to explain this phenomenon by the spatial-temporal evolution of the 

electronic heat diffusivity coefficient        . Physical models explaining such evolution are just 

being created [1,2].  

In [3], it shown that when creating a 

perturbation of plasma parameters, it is 

necessary to take into account the possibility of 

perturbation of equilibrium and plasma motion, 

which can lead to the exchange of thermal and 

magnetic energy during the propagation of the 

perturbation. Modeling plasma motion with 

velocity        during the pellet injection into 

the LHD [4] demonstrated the efficiency of this 

method. 

This paper develops algorithms to study both 

of the above approaches using experimental 

data on the evolution of electron temperature 

        and density         in LHD. The 

algorithms make it possible to reconstruct the 

evolution of either         under the 

assumption         , or        under the 

assumption           
     . 

Developed techniques are used to analyze the propagation of disturbance in the LHD [2], in 

which it was experimentally demonstrated that the “non-local transport” phenomenon depends on 

the plasma density and/or on the created perturbation. 
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