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Exploratory approach to finding ELM mitigation solution
with midplane non-axisymmetric coils

® Goal
Demonstration of ELM mitigation with NSTX midplane RWM coil set

® Approach (complementary to other proposed plans)

Application of broader n spectrum of DC fields

® Non-standard coil configs: (i) turn off one caoil, (i) turn off 5 coils, (iii) turn off every
other coil, (iv) slow pre-programmed toroidal propagation of setup (iii)

® New “n = 2" applied field capability for 2008, vary phase

® Perturbations away from “n = 1” control currents (which have n = 1,5 dominant),
superposition of n = 1 — 3, higher n

® Bonus: Can get NTV rotation braking data piggyback!
Application of AC fields

® Pre-programmed toroidal propagation of several DC setups mentioned above
Might stimulate ELM to allow to transform large ELMs into smaller (acceptable) ELMs
Now examining existing ELM mitigation evidence from past RWM, NTV experiments

® N =1 feedback
Can best feedback configuration from 2007 alter ELM dynamics?

Take best approach above and run in closest ITER shape WELMS, non=1
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Direction of applied n=1 traveling wave alters RWM stability

Field propagates with flow Field propagates against flow
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® Stronger RFA with co-flow field ® Weaker RFA with counter-flow field

RWM not destabilized ® Unstable RWM
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Unstable RWM avoided with rapidly rotatingn =1
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Observed rotation decrease follows NTV theory

® Further test NTV theory;
n = 3 applied field compare to other devices

. : Trapped patrticle effects, 3-D
configuration field spectrum important for
quantitative agreement

Scales as oB?(p/v)(1/A)1>

% Low collisionality, v, ITER
' measured : lasmas expected to have
' : igher rotation damping
dL /dt
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found?
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\ 5 Saturation of 1/v; scaling.

® Approach

Use n = 2 field to slow o,
9 1.1 1.3 1.5 compare to other deviced

R (m) Vary collisionality (as in past
XPs) to produce ~ at least a
factor of 2 variation in NSTX
(Zhu, et al., PRL 96 (2006) 225002.)
Request 1 run day (separate

. 2008 NSTX XP proposal
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