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Figure 3. Radial profiles of radial electric field for various currents
of n/m = 1/1 perturbation coil of 0, —690, —800, =900, —1000

and — 1200 A.

[K.Ida et al., Nucl. Fusion 44 (2004) 209]



Typical nonlinear evolution
of magnetic island

Contour of magnetic filed



Reduced two-fluid Equations

o Drift-Tearing Mode
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Simulation Condition

Expansion:

Numerical
Method:

Boundary
Condition:

Default
Parameters:

Initial Profile:

(Equilibrium)
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External helical magnetic field

= Misalignment of toroidal coils induces radial magnetic field
(so-called ‘error field”), which affects the island rotation.

Typical value: B, ~10° —-10"* [TER Physics Basis Editors et al.,

B Nucl. Fusion 39, 2137 (1999). ]

<

* Error field induces finite boundary condition.
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Contour of vector potential
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Locking of island rotation

rotation frequency
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Radial profile of flows
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Time evolution of stresses

with error field

averaged stress
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Low dimensional model
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Comparison with low dimensional

model and nonlinear simulation
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Summary

@ Locking of rotation of drift-tearing mode by error field is
investigated.

@ Analytical decomposition model for rotation frequency of
magnetic island is introduced, and importance of contribution
of ExB flow is found.

@ Detailed analysis shows that coupling of contributions from
Maxwell stress and ion viscosity plays an essential role.

@ A low dimensional mode is derived to understand the physical
mechanism of locking event.

@ It is concluded that the locking is caused by rotation trapping
by error field and damping by ion viscosity.

Future work:
O Collisionless case
O Forced reconnection (initially stable tearing mode).
O Influence on turbulent transport (RMP). 17



Appendix
Collisionless limit

If Aw << w, is broken. o
Collisionless plasmas
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Appendix

Locking Threshold
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Fig.1 Mode locking threshold versus Fig.2 Mode locking threshold versus
normalized island width w/a. normalized mode frequency.

% Threshold value depends on magnetic
island ‘width’ and ‘rotation frequency’.

[Yu et al., Proc. EPS (2008)] 1°



 Analytic formula of rotation frequency of islands
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