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Slow growing internal modes observed
to limit plasma performance

DDDDDDD

UUUUUUU

@NsTX

et s s * Increase irj
limited by mode,
but mode does
not cause
termination
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e Can be avoided
with rapid
Increases irf.
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Beam turn off technigue developed for
tokamaks DNsTX

300  Shot 104096
i - Mode appears at constan
oloidal ~0.4
| poloidal B (8, ~0.4)
(i)  Slower growth]
| 05_ resistive mode
__ « Beam turn off
o T TR experiment indicates
Mo “E -~ amplitude reduction with
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Saturated island width scales Ii,B@
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Analysis
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» Solve modifiel Rutherfordequation

0w O piBole) L0

Hy dW:, 12 L, _
1220, dt 4 o8 Pl BeewH 2w, BLH

Ohmic current  Bootstrap current\ Polarization current

Finite transport correction

e Compare solubn to measted field perturhtion



Results
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e Analysis shows
reasonable agreement
with data

* Interesting amplitude
modulation behavior
at end of shot

e Use similar values of

0. 2(] O 22 0. 24 0. 26 0. 28 0.30 free parameters as for

time (s

tokamaks



Measured fields amplitudes also show
good agreement s
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Code Development
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Use PEST-III to calculatg”,

andeigenfunction

Use NIMROD subroutireto
calculate neclassicaterms

Combine andlIpt resultan
IDL

*Has led to nunmreus
iImprovemerg in PEST-III
(high-6, low-A resolution
ISsues)

showing a 3/1daring mode A. Rosenberg




Summary
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Initial anal/sis thatlhe modes thdtave been
observed toiinit performane in NSTX long pulse
dischargesra most likelyneoclassial tearing
modes

Limits 3, ~ 0.4

Modes appearaarf3,;

Further analyis required



