Suppression of Islands and
Disruption Experiments in HYBTOK-II

*Y. Uesugi, Y. Kikuchi, M. Okamoto, S. Kokubo, S. Takamura

*Graduate School of Natural Science, Kanazawa University
Graduate School of Engineering, Nagoya University, Japan

Outline
1. Experimental Objectives of MHD Studies in HYBTOK-II
2. Experimental Devices and Operation

3. Dynamic Ergodic Divertor(DED) Experiments
4. Disruption Experiments
5. Summary

9th Workshop on MHD Stability Control in PPPL



MHD Studies in a Small Tokamak
HYBTOKA-II

Experimental Obijectives

1. Control of Tokamak Edge Plasmas by Rotating Helical
Magnetic Perturbation(Dynamic Ergodic Divertor)
- Island Formation and Ergodization
- Rotation Drive by Rotating Helical Magnetic Field
- Improvement of Plasma Properties

2. Studies on MHD Control

- Island Suppression by Plasma Current Modulation

3. Studies on Disruption Properties
- Dynamics of Internal Magnetic Structure
- Key Mechanisms to Determine Thermal and Current
Decay Times



HYBTOK-Il Tokamak

HYBTOK-II Tokqmak
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Local Helical Coil for DED

Iron core Pump mM/n=6/1

A coil
Toroidal field coil Local helical coil (A coil)
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Plasma Current Modulation at fmod=5 kHz
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DED Experiments:Penetration of
RHMP and Ergodization 1

Magnetic Probe Measurement [ {IESSIRFTTIVY.
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DED Experiments:Penetration of
RHMP and Ergodization 2

ExB Plasma Rotation and Rotation Velocity of RHMP
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DED Experiments:Control of

RHMP Penetration by Biasing

Electrode Biasing changes
ExB rotation velocity
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DED Experiments:Suppression of Island
by Resonance Surface Oscillation 1

Growth Time of Resistive Tearing Modes
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DED Experiments:Suppression of Island
by Resonance Surface Oscillation 2

Oscillation of Resonance Surface and
Growth of Resistive Tearing Mode
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DED Experiments:Suppression of Island

by Resonance Surface Oscillation 3

(a) RHMP : 30 kHz (b) Island oscillation at 5 kHz generates
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Disruption Experiments:Disruption

Phenomena in a Small Tokamak
Disrupted

Typical Waveforms of Disruptive Shot | /a=11.1 em/11 om
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Disruption Experiments: Rapid Change
of Plasma Current Profile/q Profile

Precursor can be seen just before disruption, then
internal magnetic field(q<2~3) drops, followed by

large amplitude oscillations.

Disruption? DISruption occurs at t~15.59/ ms
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() @ @ Summary

1. DED Experiments

- Penetration of RHMP induced by local helical coils are studied.

- Doppler shifted RHMP frequency has an important role for penetration
of RHMP.

Doppler shifted RHMP frequency high

=> strong damping of RHMP and weak island formation.
Doppler shifted RHMP frequency low

=> damping of RHMP is weak, large island formation and
resultant current profile modification leads RHMP amplification.

2. Island Suppression

- Resonant surface oscillations induced by Ip oscillation can suppress

externally excited islands, but it is not clear to suppress self-excited
islands in low q discharges, q_ (~3.

3. Disruption Experiments

- Internal magnetic structures during disruptions are measured.
Fast current drop inside q ~3 and current flattening occurs within t~15 us.

Detailed analysis is under way.



DED Experiments:Island Formation and
Ergodization

Ergodic layer
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DED Experiments:Penetration of
RHMP and Ergodization 3
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DED Experiments:Suppression of
Island by Helical Shielding Current

Change of Perturbed Flux Function

Static Perturbation
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DED Experiments:Penetration of
RHMP and Ergodization 4
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