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• Context provided by Predator-Prey 
models 

• Observations of edge reminiscent of DW-
ZF interaction 

• Motivation for future studies of L-H 
physics 
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P-P Models identify important interactions 
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P-P Models identify important interactions 
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P-P Models qualitatively describe behavior 
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• How can we make measurements of the DW-ZF 
interaction? 

• How can we study the dynamics of the 
interaction? 

• What role does the mean shear play? 

•  Experimentally, how can we alter the dynamics? 
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GPI measurements 
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GPI measurements 
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FSOL bursting similar to limit-cycle behavior 

12 

•  FSOL defined as Dα light contained in SOL 
- Proxy for level of transport into SOL 

• High FSOL ‐> turbulent, bursty edge 
•  Low FSOL ‐> quiescent edge 

Time (sec) 



Turbulence bursts are quasiperiodic 
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Activity correlated with poloidal velocity 
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• VPOL vs. FSOL correlaBon = ‐.6 

FSOL 

VPOL  
x = ‐4.5 cm 

VPOL  
x = 0 cm 

VPOL  
x = 3 cm 

VPOL: Munsat, RSI 2006 



VPOL Fluctuations are long wavelength 
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• λPOL(3kHz ) ~ 1 m 

• Correlation lengths 
- 3kHz ~ 56 cm 
- Turbulence ~ 4cm 

135042,135043,
135044,135045 



• Reminiscent of DW-ZF interaction 
– Quasiperiodic turbulence oscillations 

– Turbulence correlated with VPOL 

– VPOL Fluctuations exhibit ZF-like behavior 
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No systematic changes preceding L-H 
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• Recap of results 
- Captured L-H with GPI with PIN >> PLH 
- quasiperiodic turbulent bursts in NSTX edge 

correlated with ZF-like VPOL fluctuations 
- No precursor or systematic variations preceding L-H 

transition found 

•  Looking forward… 
- New XP to Probe the dynamics near the L-H 

threshold 
- Long Distance Correlations 
- Continue to develop GPI analysis techniques 
- Feature extraction, shape analysis 



Thank you… 
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GPI prime application for DIP techniques 
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• Current techniques 
- Velocity extraction 
- Correlation analysis 
- Fourier analysis 

• Further digital image 
processing 
-  feature extraction (blobs) 
-  Shape analysis 



Results motivate future transition studies 
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• Previous study 
- Input power >> threshold 
- No clear changes preceding L‐H 

• Study dynamics near L‐H power threshold 
- DW‐ZF Limit‐cycle  

• Long Distance CorrelaBons 
- Cross‐diagnosBc measurements 



Turbulence bursts are quasiperiodic 
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VPOL Fluctuations are long wavelength 
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• λPOL(3kHz ) ~ 1 m 

135042,135043,
135044,135045 



VPOL Fluctuations maintain coherence 
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• 3 kHz correlation length ~ 56 cm 
• Turbulence correlation length ~ 4 cm 


