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Toroidal Drift Mode Anatomy (Part |)

Can describe Toroidal ITG, and all three varieties of TEM modes with one dispersion relation.
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(feel curvature, ExB drifts, but no Landau damping)
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Impose quasineutrality to
obtain dispersion relation

ONj = ONec + ONet
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Toroidal Drift Mode Anatomy (Part Il)

First, improve on electron response with approximate kinetic theory...
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Integral over velocity space gives perturbed density:
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Toroidal Drift Mode Anatomy: Resonant Modes

Construct Dispersion Relation:
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1) Dissipative Trapped Electron Mode - destabilized by collisions
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2) Collisionless Trapped Electron Mode - destabilized by resonant denominator
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Toroidal Drift Mode Anatomy: Non-Resonant "Fluid" Modes
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(1_nﬂ_|_Tb) Choose b; to eliminate
e /1N this term, leaving purely
e (1leT ::> growing modes - gives
T 0 ( n (1+1Ne) + R(l Ner /) +Bi(1+1i) — ) wavelength for strongest
2 modes (notice real
(0} neT n + nl rn
€l = _—(1+ +bi(1+ +__) —0 frequency depends
W’ ( n R< Ne) ( i) T R on b, and n,)
For small, n fluid ion response not strictly valid...but...
n I’
R
~
Y= e 1— neT/ng ‘\
/ \
yrem ~ (Kepi)+/ (Nt /n)gi/ry Vite ~ (Kopi)v/NiGi/rn

"Ubiquitous mode"
Rayleigh-Taylor analog: g = Vtzh/R
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