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OVERVIEW

- Power threshold for L-mode to H-mode transition depends strongly
on injected neutral beam torque:

PTHRESH, Co-injected > PTHRESH, Balanced injection
« 2D edge turbulence and turbulence flows measured with BES
- Significant difference in edge turbulence behaviors:
- Balanced-injection discharge exhibits two counter-propagating modes
- May be a large “natural” shear near r/a~0.9-0.95
- Do turbulence changes relate to changing power threshold?

- Beneficial implications for ITER if P4 lower than present extrapolations
indicate
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UPGRADED HIGH-SENSITIVITY BES DIAGNOSTIC
MEASURES TURBULENCE AT THE L-H TRANSITION
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TURBULENCE DYNAMICS AT L-H TRANSITION STUDIED IN
WELL-CHARACTERIZED PLASMA
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CR0SS-CORRELATIONS UsSeD TO ESTIMATE VELOCITY BETWEEN TwO
COHERENT SIGNALS

Shot 118857 1-Pair GCross Gorrelations
Poloidal Channels - 6/15/04
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L-H TRANSITION DYNAMICS INVESTIGATED FOR VARYING PLASMA ROTATION
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L-H PoweR THRESHOLD HIGHER WITH CoO-INJECTION THAN COUNTER-
INJECTION
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L-H TRANSITION POWER THRESHOLD INCREASES WITH INJECTED TORQUE
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VELOCITY SHEAR INCREASES AS L-H 1 RANSITION APPROACHED
IN Co-INJECTION, USN PLASMA
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TURBULENCE DECORRELATION TIMES VARY WITH PLASMA ROTATION

e For USN co-injection:
- Near separatrix,
decorrelation time
increases steadily

throughout shot
- Near r/a ~ 0.91, 17, decreases

as high shear develops
- L-H transition at 2140 ms

e For USN near-balanced
injection:
- T, lower in balanced than co

case
- 1, increases roughly uniformly

in time and across plasma
radius
- L-H transition at 2045 ms
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BALANCED-INJECTION DISCHARGES EXHIBIT SIGNIFICANT
DISPERSION IN EDGE FLUCTUATIONS: NOT OBSERVED IN CO-INJECTION
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Dual-mode behavior in Balanced-injection discharge
Counter-propagating low-frequency mode (electron diamagnetic direction)
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TURBULENCE FLOWS NEAR EDGE DEPEND STRONGLY ON
INOECTED MOMENTUM

BES Turbulence Visualization
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SUMMARY

- Power threshold for L-mode to H-mode transition depends strongly
on injected neutral beam torque:

PTHRESH, Co-injected > PTHRESH, Balanced injection
« 2D edge turbulence and turbulence flows measured with BES

- Significant difference in edge turbulence behaviors:
- @Gradual evolution of poloidal turbulence flows leading up to LH
- Balanced-injection discharge exhibits two counter-propagating modes
- May be a large “natural” shear near r/a~0.9-0.95
- Visualizations suggest time-varying flows

- Beneficial implications for ITER if Py lower than present extrapolations
indicate

e Future work to include:
- Detailed analysis across the L-H transition, and in H-mode
- Comparison of counter-rotating plasmas with co- and near balanced
- Investigation of differences in turbulence dynamics between USN and

LSN co-, balanced, and counter-rotating plasmas

- Application of 2D velocimetry techniques to infer V(r,z,t)
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