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Resistive MHD
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No “Equilibrium” in Resistive MHD
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Resistivity Results in Diffusion
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Some Characteristic Parameters
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(Review) MHD for Toroidal Plasma
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\Viagnetic Islands
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How Big are I\/Iagnehc slands?
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How Big are I\/Iagnehc slands?
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Do Magnetic Islands Grow?
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Helical Current at Resonant Surface
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Boundary Conditions on y(r,0,¢
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{ga>7.2,90»>3.1, m->4,n->1}
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FIG.33. The fundamental eigenfunction for the radial per-

field, ), for large-m tearing modes at marginal

r/a
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stable. The finite § effect is important roughly when

Bp = (R/a)'¥* §7%/5 where S is the ratio of the magnetic
field diffusion time oa? to the Alfvén transit time
a\/;/B¢. It is, therefore, possible to identify an inter-
mediate range of aspect ratios | < R/a < 6;“2 Sveé
where the finite § effects play a role and a large-
aspect-ratio theory is applicable.

In the very-large-aspect-ratio case the stability cri-
terion for tearing modes is

A<O
where
A= ct :P_-tl ) :‘-'-:I
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Summary) Tearing Modes are Critically Important for Tokamaks

Locking of TMs...

Neoclassical learing Modes...
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Figure 3. Sketch of the time evolution of the island growth rate

as given by equation (6) at the onset of the NTM when the

critical seed island size (W) 1s exceeded and an NTM forms

at By onset- A slow decrease in beta from B, onset t0 Bp marg (When
max(dW/dr) = 0) is assumed, as in power ramp-down experiments,
such that dW/dr =~ O (reproduced from [54] ‘Marginal S-limit for
neoclassical tearing modes in JET H-mode discharges’).
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Figure 2. DIII-D discharges with (114504, dotted lines) and
without (114494, solid lines) ECCD suppression of anm/n = 3/2
neoclassical tearing mode. (a) Neutral beam power, (b) By, (¢)

n = 2 Mirnov | By, (d) n = 1 Mirnov | By|. The degradation in
energy confinement due to the NTM from 3/2 and 2/1 NTMs can be
seen in the effect on By.
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FIG. 2. Error field penetration and locked mode onset in MAST. A slowly
increasing n = 1 field [second panel of (a)] leads to the sudden onset of an
n = 1 instability [last panel of (a) and contour plot of 0B, in (b)]. Note that
(a) and (b) come from different discharges with slightly different timing.
Reprinted with permission from Howell er al., Nucl. Fusion 47, 1336
(2007). Copyright 2007 International Atomic Energy Agency, Institute of
Publishing.'*



