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Closures are tested for equilibrium poloidal 
ow

damping.

� Impose a poloidal 
ow and verify that the poloidal energy is damped.

Time (s)

K
in

et
ic

E
ne

rg
y

(J
)

0 2E-0610-15

10-14

10-13

10-12

10-11

10-10

Et (HS)

Et (PFD)

Ep (HS)

Ep (PFD)
γ = -5 (106) s-1

γ = -6 (105) s-1

CGL form generates toroidal 
ow.

The toroidal 
ow 
ux-averages to zero.
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The ion poloidal 
ow damping stabilizes a regular

tearing mode via neoclassical enhancement of

polarization current.

� Equlibrium is the 2/1 tearing unstable M3D/NIMROD PSACI benchmark.

� Damping observed when growth rate on order of damping rate.

µi τA

γ
τ A

10-7 10-6 10-5 10-4 10-30.0x10+00

6.0x10-04
Resistive MHD
Growth Rate ( µi = 0)

NEPC Modified
Growth Rate

S

γτ
A

104 105 106 107 10810-5

10-4

10-3

10-2

MARS
near
Pr = 10-4

Pr = 10-3

Pr = 10-2

Pr = 10-1

Pr = 10+0
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Neoclassical Tearing Mode Stability Boundary agrees

with analytics.

� Here, �e=�e parameterizes the bootstrap current, Dnc / �e=�e=(1 + �e=�e).

� Stability boundary requires inclusion of DR.

� Discrepancy exists at samll �e=�e.
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th

(m
)

0 0.05 0.1 0.15 0.210-3

10-2

10-1

100

Analytic NTM stability boundary
Analytic NTM stability boundary with D R

Unstable
Stable

TAG/Madison| 30 July 2001, p 10
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