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The core MHD is double-edged sword in LPO
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The core MHD is double-edged sword in LPO

Q Positive (Steady MHD):

- Impurity accumulation avoidance

- Maintenance of flat g: magnetic
flux pumping

- Lower turbulence transport:
multiscale interaction
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Active control of core MHD is needed in LPO! A@SIPP
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Saturated m/n=1/1 mode observed in EAST long pulse

operation
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Observation of m/n=3/2 triggered by m/n=1/1
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Features of core MHD: dynamics and spatial structure
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A negative equilibrium current generated with

saturated MHD

AJ(MAM?)

O Negative current generation 0.04 :
. AXis-symmetry s 4
equilibrium current g el
generated by 3D ey :
asymmetry perturbation 06 2F
helical modes 008 -

. Intrinsic current :12 3

10 20 30 40 60 70 a0 B 010 20 30 40 50 60 70
Time (ms) AJ MAM?) Time (ms)

Q Increase of g, 0.4
- Eliminate of g=1 and

sawtooth free

- Helping formation of
weak magnetic shear in
the core, and improve
performance

0.3

02

0.1

h =2 o | 1 |
50 100 150 200 50 100 150 200
Time (ms) Time (ms) {



Motivation of core MHD study in EAST LPO

02 Experimental observations and analysis

v Features of core MHDs: structure and dynamic
v Nonlinear intferaction: MHD and furbulence

v' Active control with novel technology : Vloop feedback with LH

M3D nonlinear simulation of mode dynamics

04 Summary and plans

10 ASIPP



Nonlinear interaction: MHD (kink and tearing ) and
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Vioop feedback control with LH waves is used for MHD

conirol
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Nonlinear 3D code M3D is used to simulate m/n=1/1

steady mode
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The 2-D equilibrium current modification by 3-D 1/1

mode
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Modified equilibrium current lead to m/n=3/2 island

formation
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Change of

equilibrium current at g=1.5 is due to local
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Comparison of AT, during m/n=1/1 dynamics (Exp. Vs
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Prediction of 2D twisted structure with Hall effect
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Summary and future plans

QO Summary:

- Saturated MHD modes is observed in EAST 1000s discharge. The dynamics and
spatial structure have been studied.

- The presence of m/n=1/1 mode can reduce the turbulence level via
multiscale interaction, which conftribute to the steady state operation.

- A novel Vloop feedback control method is successfully applied to MHD control.

Nonlinear MHD simulation indicates the twisted structure of m/n=1/1 mode is
due to non-ideal effects (Hall effect).

Nonlinear MHD simulation reproduce MHD mode transition and an equilibrium
current generation at g=1.5 caused to Vn, is responsible for the transition.

2 Plans:

- The mechanism of Te ITB formation due to MHD effect.
- The mechanism of plasma dynamo: Hall dynamo or turbulence dynamo.
Prediction of MHD modes (Al).
- The role of LH induced fast electron in m/n=1/1 saturation. @
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Thanks for your attention !
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