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Abstract 

 
  
In toroidal plasma, zonal flow in bi-normal direction doesn’t fully decay by collisionless process 

but remains with specific ratio of an initial level. This flow is called “Residual zonal flow” [1]. 
Since the residual flow regulates particle & heat transport in tokamak, it is important to know the 
exact level depending on its wavelength. In a burning plasma, fusion reaction produces fast alpha 
particles with an energy about 3.5 MeV. In the previous works, residual zonal flow level (and also 
zonal flow itself) is calculated in the Maxwellian equilibrium [1,2,3]. However, for alpha particle, 
the equilibrium distribution function is different from the Maxwellian distribution. In this study, we 
calculate the residual zonal flow level for slowing down distribution function. We use modern gyro-
kinetic pull-back transformation method for residual zonal flow calculation [3]. The results of alpha 
particle contribution are compared with those obtained with the equivalent Maxwellian distribution 
function. 
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