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1.
Overview of planned experiment  


The goals are to:

1) Obtian radial fluxes, blobs and comparison to theory

2) Turbulent flux scaling. Comparison to Lodestar code and BOUT

3) Intermittency (aka Blobs) quantitative scaling and comparison to predictions (Myra, et al.)

4) Velocity predictions with collisionality (scan density and power)

5) Aspect Ratio scaling of blob velocity (NSTX vs DIII-D)

6) Differences in H and L modes (scan power)

7) Detach divertor to increase blob Vr (increase density, lower power)

8) Basic Turbulence and L-H transition physics. Need low power H-mode or OH H-mode

9) Obtain Reynolds Stress (enter shear layer) measurements

10) Obtian Bicoherency (enter shear layer)
2.
Theoretical/ empirical justification


Intermittency is about 50% of the radial turbulent transport and is expected to increase with GradPe (GradNe, GradTe or both) and therefore a density scan is a good way to explore the turbulence scaling. Preliminary results point to clear fluctuation and radial transport variation with density but it is unclear if it is monotonic or not.

The generation of blobs in the pedestal is of great theoretical interest since it follows prediction done in 1995 (P. Diamond, T.S. Hahm) of self-organized criticality with a symmetric constraint. Verifying basic predictions of this model is important for theory advance.

Measurement of the Reynolds Stress is important due to its alleged contribution to the establishment of quasi-DC flows that propitiate the L-H transition. We will measure this term with the existing head.

For the experiments above, penetration of the probe pst the LCFS is necessary. So low power conditions are required.

Another interesting point is how the velocity of the intermittent objects varies with resistivity to the plates or X-point with theory predicting acceleration with increased resistivity. A way of testing the predictions is to detach the outer divertor.

3.
Experimental run plan


Basic Plan with decision branches:

1-Given reduced time, newest plan is:

1. Goal is good probe penetration (into shear layer if possible) and intermittency evaluation across. Density scan H-mode Ng~0.1, 0.3, 0.6, 0.9. Use discharge 124675 at 1 MW. Start with 4 MW till 0.3s and drop power to 1 MW. Do density scan.

2. Have beams ready to de-rate to ~800 kW if needed

2-If more time is available, fold back to the original plan in this order

OH-OH mode (4 good shots) Ng~0.3 (shot list next page )

if good, optional, 2 densities (Ng~0.1, 0.9  4 more good shots)

If we have problems getting predictable OH-H modes, quit and go to:

Low power H-mode then puff for L-mode (shot list next page )

Density scan (16 good shots)

If there is enough time. Detachment:

puff gas to get detachment. Otherwise, try get detachment  data during Vlad’s XP?

General Plan design:

1. Start with low power H-mode Density scan H-mode Ng~0.1, 0.3, 0.6, 0.9. Use discharge 124675 at 1 MW. Start with 4 MW till 0.3s and drop power to 1 MW. Do density scan. (4-8 shots)

a. Try to detach ( high density?)

b. Look for blob speeding and other changes at high n

2. Continue at low power (OH o) to try reach the shear layer (2 shots)

a. Void/peak creation, skewness

b. Go to OH H-mode to see changes. Also measure RS (2 shots)

3. Dito         +++++ Reynolds Stress measurements+ Bicoherency

4. Move on to L-mode. Add NBI, pick reasonable power (1 -1.5 MW) to allow H_alpha spread and probe penetration. (8 shots). 

a. Blob creation, Skewness, voids, Velocity statistics

5. Density Scan in L-Mode. Ng~0.1, 0.3, 0.6, 0.9. (4-8 shots)

Proposed Shot Template

Ohmic H-mode: (115523 (best), 115516)

Plain OH: 120016 for 600 kA, 120032 for 500 kA, 120035 for 400 kA

Low Power H-Mode (70 kV beams, 1.2 MW per source)

120019    Ip = 600 kA, source B (not the best)

120020    Ip = 600 kA, source A

120028    Ip = 500 kA, source B

120029    Ip = 500 kA, source A

120033    Ip = 400 kA, source A

4.
Required machine, NBI, RF, CHI and diagnostic capabilities


We will need one source NBI only. Either A or B. Voltage to 70 kV resulting in about 1.2 MW per source. Part of the XP may be run in OH and OH-H-mode, requiring no beams.

Main diagnostics are the Scanning probe and GPI, Desirable diagnostics are reflectomerty and D-alpha sensors. Other possible diagnostics are High-k interferometer.

5.
Planned analysis


Probe data will be analyzed by using conditional averaging and other digital processing codes to extract the intermittency from the background. He GPI data will be analyzed with tracking codes and image analysis codes to get the level of fluctuations form the videos. Results will be compared to existing analytical and numerical results form Lodestar. Further analysis will be done by comparison to BOUT and Lodestar turbulence codes.

6.
Planned publication of results


Results will be published in PoP within the year.

PHYSICS OPERATIONS REQUEST

Title
OP-XP-

Machine conditions (specify ranges as appropriate)

ITF (kA): 
Flattop start/stop (s): 0.2
IP (MA):800
Flattop start/stop (s): 0.6

Configuration: 
Outer gap (m): 

Inner gap (m): 
Elongation :

Triangularity : 
Z position (m): 
Gas Species: 
Injector(s):  
NBI - Species: D
Sources: 
Voltage (kV): 
Duration (s): 
ICRF – Power (MW): 
Phasing: 
Duration (s): 
CHI: 
3. Either:
List previous shot numbers for setup: 124675 at 1 MW. Start with 4 MW till 0.3s and drop power to 1 MW. Do density scan.
Or:
Sketch the desired time profiles, including inner and outer gaps, , , heating, fuelling, etc. as appropriate. Accurately label the sketch with times and values.

DIAGNOSTIC CHECKLIST

Title
OP-XP- 

	Diagnostic
	Need
	Desire
	Instructions

	Bolometer – tangential array
	
	X
	

	Bolometer – divertor 
	
	x
	

	CHERS – toroidal
	
	x
	

	CHERS – poloidal
	
	x
	

	Divertor fast camera
	
	x
	

	Dust detector
	
	
	

	EBW radiometers
	
	
	

	Edge deposition monitors
	
	
	

	Edge pressure gauges
	
	x
	

	Edge rotation diagnostic
	
	x
	

	Fast ion D_alpha - FIDA
	
	
	

	Fast lost ion probes - IFLIP
	
	
	

	Fast lost ion probes - SFLIP
	
	
	

	Filterscopes
	
	x
	

	FIReTIP
	
	
	

	Gas puff imaging
	x
	x
	

	Ha camera - 1D
	
	x
	

	High-k scattering
	
	x
	

	Infrared cameras
	
	x
	

	Interferometer - 1 mm
	
	x
	

	Langmuir probes - divertor
	
	x
	

	Langmuir probes – RF antenna
	
	
	

	Magnetics – Diamagnetism
	
	x
	

	Magnetics - Flux loops
	
	x
	

	Magnetics - Locked modes
	
	x
	

	Magnetics - Pickup coils
	
	x
	

	Magnetics - Rogowski coils
	
	x
	

	Magnetics - RWM sensors
	
	
	

	Mirnov coils – high frequency
	
	x
	

	Mirnov coils – poloidal array
	
	x
	

	Mirnov coils – toroidal array
	
	x
	

	MSE
	
	x
	

	NPA – ExB scanning
	
	
	

	NPA – solid state
	
	
	

	Neutron measurements
	
	
	

	Plasma TV
	
	x
	

	Reciprocating probe
	x
	
	

	Reflectometer – 65GHz
	
	x
	

	Reflectometer – correlation
	
	x
	

	Reflectometer – FM/CW
	
	x
	

	Reflectometer – fixed f
	
	
	

	Reflectometer – SOL
	
	x
	

	RF edge  probes
	
	
	

	Spectrometer – SPRED
	
	x
	

	Spectrometer – VIPS
	
	x
	

	SWIFT – 2D flow
	
	x
	

	Thomson scattering
	x
	
	

	Ultrasoft X-ray arrays
	
	x
	

	Ultrasoft X-ray arrays – bicolor
	
	x
	

	Ultrasoft X-rays – TG spectr.
	
	
	

	Visible bremsstrahlung det.
	
	x
	

	X-ray crystal spectrometer - H
	
	
	

	X-ray crystal spectrometer - V
	
	
	

	X-ray fast pinhole camera
	
	
	



