A gyrokinetic model for the tokamak periphery
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TOKAMAK PERIPHERY
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MODELLING ASSUMPTIONS AND APPROACH
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Retain Gyrokinetic

> Both large scale and small scale fluctuations Theory

> Electromagnetic and full-F effects l

> Full Coulomb collisions Moment

> Numerical efficiency Hierarchy

SINGLE PARTICLE DYNAMICS
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Gyrokinetic Equation -R-VF + 1 (C(F))

+ Maxwell’'s equations using a variational principle
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GYROKINETIC MOMENT HIERARCHY
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Set of fluid-like equations with tunable computational cost
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Number of moments chosen according to the desired level of

moment-hierar Chy accuracy (function of collisionality)
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COLLISION OPERATOR

3 A Y
- VabUsp, 4 6 (9 Gb 8fa
C(F) N Z (13, zzg: c%?; _81)@-82)3- 8’Uj

Ma Ofhy Hb:2/ |fb(vl) v/

- my Ov; v — V/|
Multipole Expansion of the I DY (_l‘f')l oL (1), o <w, b
Rosenbluth Potentials v —V/| S, 50 0 (L), v <
A v\’ /)0
¥
Identity between spherical ‘1 :
entity between sp o (ﬂ) —=C Y Vim0, 0)e™ .
harmonic tensor and scalar ov) v —

Expanding f ~ ¥;,,,(6, ) L:T/?(v?) and using a basis transformation
between spherical harmonics and Hermite-Laguerre polynomials
[4+-2k k+1/2

Yo (0,001,712 (%) = D > T H, (v) L ()

p=0 7=0

‘ Hermite-Laguerre formulation of the Coulomb collision operator readily found‘

NUMERICAL RESULT
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Differences between collision operators show the need to retain full-Coulomb collisions
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