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Overview Benchmarking

« Plasma fluctuations in the edge of diverted tokamaks have large amplitude In a straight magnetic field we demonstrate the following benchmarks
and evolve through regions of strongly varying parameters Code [1] solves:

* We demonstrate implementation of a consistent coupled set of evolution - full-f drift kinetic equation, see [2] for numerical scheme

equations for the low-order moments of plasma ions and neutrals, closed
by the kinetic evolution of the full-f 'shape' function

 Electrons are taken here to be adiabatic

* This represents the first step in a system to consistently follow edge Neutral coupling
evolution on the transport timescale 1D periodic box, plasma and neutrals coupled by charge exchange

Background Maxwellian for plasma and neutrals, with same temperature
Drift kinetic equation can be solved for linear modes

fsz,v,v,t) = fusv, v) + fe1 (v, v)lexp(ikyz — iwt) + c.c. |
Two types: damped acoustic modes; non-propagating modes with w = 0

- moment-kinetic approach extracting ng or {n, ugy} or full set {ng, ug, ps;} Of
moment equations with normalised kinetic equation

System
Domain: plasma between two targets
Sources: ionization, charge exchange (CX), neutrals recycled with Knudsen

distribution
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Cconstraints

The last operation in a timestep Is to ensure the updated distribution function
satisfies the low-order moment constraints.

For 1D1V cases the latest distribution function E, is used to construct the

updated normalized, marginalised distribution function F, such that 2 500
-
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