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 A generalized pinch-diffusion relation can be derived from momentum balance and 

combined with the particle continuity equation to obtain a generalized diffusion theory 

appropriate for the plasma edge pedestal.  The FSA toroidal component of the momentum 

balance may be written ( )( )0 0 0 0 0 0 01 A
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momentum transfer by gyroviscous ( )djν , perpendicular viscous ( )jν⊥ , anomalous viscous 

( )anomjν , inertial ( )njν , elastic scattering and charge-exchange ( )elcxjν , and ionization 

( )ionjν processes to the interspecies collisional momentum transfer ( )jkν .  Combining the FSA 

toroidal and radial components of the momentum balance, 
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to a pinch-diffusion relation ( ) ( )1 1 1 1
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“diffusion coefficients” are given by 
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Combining this pinch-diffusion relation with the continuity equation j j j jn S∇⋅Γ ≡ ∇⋅ =υ  leads 

to the generalized radial diffusion equation that conserves momentum and particles 
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 The radial electric field and the rotation velocities dominate particle transport via the last 

term on the LHS, the density gradients of other “k” species and the temperature gradients also 

drive diffusive transport of species “j”, and radial momentum transfer via viscosity and atomic 

physics affects the self-diffusion coefficients jjD .  Only the first term on the LHS is usually 

retained in edge plasma fluid codes, thereby neglecting much of the physics relevant to transport.  


