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Test Particle (TP) solution

diffusion length: 
( DISM t ) 0.5

for a constant diffusion coefficient….
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[Kulsrud & Pierce 1969; Zweibel & Shull 1982]

Ion-neutral collisions (ΓIN): momentum-exchanging 
collisions between ions and neutral particles

[Jean et al. 2009] 

Farmer & Goldreich (ΓFG): wave damping by 
background MHD turbulence. MHD turbulence acts 
as a damping mechanism for CR-generated waves

[Yan & Lazarian 2002; Farmer & Goldreich 2004]

Two main damping mechanisms:
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dependence on the initial radius…

"
Malkov et al 2013
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