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ii) If ∆′(0) > 0

the Neoclassical term ∝ p′ simply adds to the drive due to current
gradient characterized by ∆′.

⇒ Island will eventually saturate(w → w(t → ∞) < ∞, due to
∆′(w) < 0) as w gets larger.

iii) If ∆′(0) < 0,

the island will saturate when
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, if ∆′(w) ' ∆′(0).

This model predicts every rational surface in tokamak will be unstable
to NTM! Fortunately, only a few relatively low (low or moderate) mode
number modes have been typically observed from tokamak experiments.
What assumption was unrealistic in the derivation?
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Flattening of Te profile inside island implicitly assumes an infinite value of
χ‖ (electron thermal conductivity along B) ∵ electrons can move very fast
along B.
Electron heat flux is given by

qe = −χ : ∇Te = −χ‖ (b ·∇Te) b− χ⊥∇⊥Te.

Indeed, χ‖ � χ⊥ in high temperature plasmas, and the parallel conduction
can equalize Te along B (or on the same flux surface).

However, perturbation of Te induced by the tearing island has a helical
structure!
⇒ ∇‖δTe can be very, very small near the rational surface corresponding
to the mode number (n,m) of perturbed fields, δTe, δBr, δψ, so on.
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