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* Experiments on DIII-D show significant turbulence enhancement via
application of 3D RMP fields to suppress ELMs

— Density pump-out typically observed during RMP application

* Propose extending these studies to spherical torus

— New and available fluctuation diagnostics on NSTX can measure wide
spatial and wavenumber response:

e BES, GPI, High-k Collective Scattering, Reflectometer, ...

— Vary I, (gss) & applied 3D mode structure (amplitude, structure, etc.)
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Core and Edge Turbulence Increase Significantly with
Application of RMP to Suppress ELMs on DIII-D

 BES measurements show turbulence
enhancement over wide radial range:

— 0.4 <r/a < 1.0 show increases during RMP

BES Density
Fluctuation Spectra

— Density fluctuation spectral shape [S(kg)] changes | M Ne By )

— Pedestal turbulence undergoes modest increase

 Modulating I-coil current causes fast (few ms),
radlally dependent iurbulence response o RMP:

10000

FIuctuation Power

0.14

- - 1 1 1 1 1 1 1 1 I 1 1 1
] 8000 100 150 200 250

— ELM-Suppressed (RMP)
— ELM'ing (No RMP)

o
—_
N

6000

4000

— r/a=0.85
— r/a=0.70
— r/a=0.58

[ 142250, Ch 1,25,57 arrays, ALT-CP, MD: 2.56 On, 197.44 Off — |-Cail

[ ra 80 400kHZ r.]p/Ir]bl 1|28I/9I37I5 (Iz |5 3I glseIC) IIIIIIIIIII I 1 1 1 1 I 1 1 1 1 _I O

2900

(V) Waung 10D-|

O
©
)
=
o
S
<
C
Q
[—
©
>
-
O
=
LL

Fluctuation Power

Enhanced Turbulence=» Transport —>» o0z 0
Reduced Density and Vnpep? requency (kHz)

Experiments by Evans, Moyer et al

pui-o () ‘NSTX Wisehre

G. McKee - 3D Fields, PPPL, 11/19/2010 MADISON




