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Role of Plasma Current in Heliotron

NIFS WATANABE K. Y.
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LHD, R, ,=3.6m, b~1%, currentless



Bootstrap Current in LHD Experiments

Dependence on plasma stored Energy
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Toroidal Current as Control Method of MHD Equilibrium

Change due to Magnetic Axis Change due to Toroidal Current
b~1%, currentless R =3.6m, b~1%
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Control of rotational transform and mag.-well
due to toroidal current in CORE region is effective.
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Effect of Toroidal Current on Achieved Pressure Gradient

LHD core pressure gradients
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In core, subtractive current enhances Shafranov shift.
In edge, additive current suppresses Shafranov shift.
=> enhances magnetic well formation and magnetic shear in finite beta.




Confinement Improvement due to Toroidal Current

LHD, High-additive current
R.,=3.5m, B=0.5T
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- m/n=2/1 mode abruptly disappears at t~1.2s
(due to disappearance of the resonant surface)
- m/n=2/2 mode disappears with 2/1 mode
- Increase of Core T, (Fast)

and Whole n, (Slowly)
=> <by,> increases by ~40%
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Mechanism is NOT clear.
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Observation of Current Driven Instability

Heliotron-E, additive current M. Wakatani et al, Nucl.Fusion, 23(1983)1669.
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LHD has much larger Magnetic Reynolds Number than Heliotron.
LHD has confinement field without toroidal current
(from view point of comparing with Tokamak)
=> What happens?




ifference between pressure- and current-driven modes’ structur

pressure driven mode current driven mode (External)
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Ideal linear MHD stability analysis (Terpsichore code)



How different saturated states are realized due to different instabilities”

pressure driven mode
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What happens???
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