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RMP coils in EAST in support of ITER research @&

ASIPP
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e RMP ELM control required in ITER
« FEAST RMP covers the same toroidal mode number up to =4



Key issue for understanding 3D physics
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Outlines @

ASIPP

e Resonant RMP on ELM suppression



ELM suppression achieved by m—=4 RMPs in ITER-like low @

torque plasmas in EAST
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Enhanced core confinement via triggering ITB @
during the application of =4 RMPs ASIPP

Shot #91548

----- W/o RMP
- - -W RMP(no ITB)
——W RMP(ITB)

., S
TN, -~
el Iy
-~
* 4

-------

ITB was triggered reproducibly during
the application of =4 RMP ELM control

ITB can be stably sustained by RMP
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Simultaneously control of double
transport barriers with low core W
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RMP EIM suppression strongly depends on the @
modification of pedestal profiles ASIPP
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Resonant component plasma response plays the
dominant role in achieving ELM suppression

ASIPP
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* Resonant response in [gy, 1] window aligns well with ELM

suppression
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Outlines @

ASIPP

e Non—resonant RMP on fast—ion loss



RMP effects on AE and fast particle loss @

ASIPP
EAST #65010
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e RMP causes the changes of the stability of AE Phase space

e Various resonant effects have been identified profile control
10



Non—-resonant RMP side bands enhanced fast—ion loss @
ASIPP
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« Plasma response ca}l 81)g]nlf1c:ant1y shield the resonant components of RMPs

11- RMPs with plasma response enhanced EP loss due to side band resonances



Far non—-resonant RMP components effect on fast—ion @

loss during the application of =4 RMPs ASIPP
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In orbit coordinates
Significant fast—ion loss even with strong shielding effect
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Why far non—resonant harmonics matter &

ASIPP
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Edge non-resonant RMPs resonant with fast—ions with finite orbit
width and variation of toroidal drift

RFA effects due to kink mode response further enhance the non-
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resonant harmonics, although there is a shielding of resonant



Magnetic topology .VS. particle orbit
ASIPP

topology
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Non—resonant RMP contributes to the drift islands

14 Drift island width can be evaluated using an action—angle
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Outlines @

ASIPP

e Optimized RMP ELM suppression with minimal fast—
ion loss
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Summary of physics in different scales @

ASIPP
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Optimization of /=2 RMP spectrum for ELM @
control with minimal fast—ion loss ASIPP
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The optimization is applicable for different @
operational scenarios ASIPP
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» The phasing difference between maximal edge resonance and

fast—ion loss keeps almost constant in a large range of s

e Optimization becomes more challenging in advanced scenario due to
18 RFA



Layer physics dominants the resonant response &
ASIPP
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Resonant tearing layer response is sensitive to layer quantities,
such as rotation and resistivity
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Another advantage of =4 RMPs for ELM suppression @

ASIPP
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Minimal level of fast—ion loss for the n=4
case is smaller than the n=2 case for the same
level of edge resonance

Ggp=0.22

~l
e

=]

(8]

v

B

loss fraction(%)

90 180 270
6¢]UL



Summary and conclusion

ASIPP
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RMP ELM suppression window observed in the EAST
experiments can be well understood by the resonant
tearing—like layer physics plasma response

Non—-resonant kink—like plasma response dominants
the fast—ion loss in the simulation

Optimized RMP spectrum for ELM suppression with
minimal fast—ion loss has been identified,

utilizing the different plasma response in resonant
and non-resonant harmonics

Advantages of =4 RMPs for ELM suppression in both

energy confinement and fast—ion loss has been
identified
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