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1.
Overview of planned experiment  

The goal of this experiment is to investigate the carbon poloidal rotation in matched NSTX and D III-D plasmas to determine whether the differences between the measured poloidal rotation and the neoclassical predictions are affected by aspect ratio.
2.
Theoretical/ empirical justification

Measured poloidal velocities on various machines is inconsistent with respect to expectations for poloidal velocity from neoclassical theory. 

DIII-D:  QH-mode plasmas had sign and magnitude of measured poloidal velocity differing from neoclassical theory. 

NSTX: H-mode plasmas with measured poloidal velocity at or below neoclassical expectation.

JET: Measured poloidal velocity in ITB an order of magnitude larger than neoclassical. 

JT-60:  Measured poloidal flow is consistent with neoclassical in ITB. 

MAST:  Measured poloidal flow is consistent with neoclassical in L and H mode plasmas. 

A comparison between DIII-D and NSTX for similar H-mode at low magnetic field would provide a unique comparison at distinctly different aspect ratios. Comparisons with modest ion temperature and low magnetic field would eliminate a potentially serious systematic error due to gyro orbit and finite lifetime effects.
3.
Experimental run plan.

This joint NSTX/DIII-D experiment uses target plasmas established in 2006 to match plasma shape. Poloidal velocity measurements were available on DIII-D, but not NSTX for these original plasmas. The current experiment seeks to reproduce these target plasmas to document the poloidal velocity. The first half of the experiment was carried out at D III-D in January 2010. The goal of the second half of the experiment on NSTX is to reproduce the original target discharge and then to adjust the parameters to more closely match the D III-D discharges obtained in 2010. The more recent D III-D discharges used slightly higher Bt and lower Ip than the 2006 target. The toroidal rotation on NSTX for the target discharges was 3-4 times higher than toroidal rotation on D III-D. A reduction in toroidal velocity using magnetic braking will be done to try to obtain a better match.

The NSTX run plan:

1. Establish the DN target plasma, using reference shot 120200, matching shape, Ip=0.73 MA, Bt=0.495 T. 
2. Increase Bt from 0.495 T to 0.55 T to match D III-D discharges.

3. Decrease Ip from 0.73 MA to 0.6-0.64 MA range. Steps 2 and 3 can be done simultaneously.

4. Add n=3 error field in steps to reduce toroidal velocity to about 50-60  km/s. This should require EFC currents from 0, 400, 800 kA.

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

Poloidal and toroidal CHERS are required. It would be highly desirable to document the turbulence in these plasmas, since turbulence is offered as a reason for the disparity between measured and neoclassical values of poloidal velocity. The pitch angle (Ip/Bt = 1.1 MA/T) for these plasmas is far from optimal for the new BES diagnostic, which is aligned with field lines when Ip/Bt ~ 2 MA/T. Even with the non-optimal viewing geometry, BES is desired. High-k scattering is also desired; it should be configured with a radial location around 140 cm radius. The UCLA interferometer is also desired. See the Diagnostic checklist for other diagnostic needs.

5.
Planned analysis

EFIT, TRANSP, NCLASS, GTC-Neo, NEO

6.
Planned publication of results

TBD
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 (use additional sheets and attach waveform diagrams if necessary)
	Brief description of the most important operational plasma conditions required:

(1) Reproduce shot 120200 discharge parameters and shape.

(2) Modify Bt (increase) and Ip (decrease) to more closely match DIII-D target plasma. 

(3) Add n=3 EFC  in steps to reduce toroidal velocity to match DIII-D target.

	Previous shot(s) which can be repeated:
120200

Previous shot(s) which can be modified:
120200

	Machine conditions
(specify ranges as appropriate, strike out inapplicable cases)
ITF (kA):  59.2-64.5 (0.495-0.55 T)
Flattop start/stop (s):  -0.035/0.9 
IP (MA):  0.73 – 0.6
Flattop start/stop (s): ):  0.15/0.8 

Configuration: DN 
Equilibrium Control: Isoflux (rtEFIT) 
Outer gap (m):  see reference    Inner gap (m):  
Z position (m): 
 
Elongation:  1.9
Triangularity (U/L):  
OSP radius (m):  
Gas Species:  D
Injector(s):  see reference

NBI Species: D
Voltage (kV)
A:  90
B: 90
C: 
Duration (s):  
CHI:
Off 
Bank capacitance (mF):  

LITERs:  On
Total deposition rate (mg/min):  

LLD: OFF
EFC coils:  On    Configuration:  Odd (optimum EF correction, later n=3 DC, < 1 kA).
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 Note special diagnostic requirements in Sec. 4
	Diagnostic
	Need
	Want

	Beam Emission Spectroscopy
	√
	

	Bolometer – divertor
	
	

	Bolometer – midplane array
	√
	

	CHERS – poloidal
	√
	

	CHERS – toroidal
	√
	

	Dust detector
	
	

	Edge deposition monitors
	
	

	Edge neutral density diag.
	
	

	Edge pressure gauges
	
	

	Edge rotation diagnostic
	√
	

	Fast cameras – divertor/LLD
	
	

	Fast ion D_alpha - FIDA
	
	√

	Fast lost ion probes - IFLIP
	
	

	Fast lost ion probes - SFLIP
	
	

	Filterscopes
	
	

	FIReTIP
	
	

	Gas puff imaging – divertor
	
	

	Gas puff imaging – midplane
	
	

	H camera - 1D
	
	

	High-k scattering
	√
	

	Infrared cameras
	
	

	Interferometer - 1 mm
	
	

	Langmuir probes – divertor
	
	

	Langmuir probes – LLD
	
	

	Langmuir probes – bias tile
	
	

	Langmuir probes – RF ant.
	
	

	Magnetics – B coils
	√
	

	Magnetics – Diamagnetism
	√
	

	Magnetics – Flux loops
	√
	

	Magnetics – Locked modes
	√
	

	Magnetics – Rogowski coils
	√
	

	Magnetics – Halo currents
	
	

	Magnetics – RWM sensors
	√
	

	Mirnov coils – high f.
	√
	

	Mirnov coils – poloidal array
	√
	

	Mirnov coils – toroidal array
	√
	

	Mirnov coils – 3-axis proto.
	
	



Note special diagnostic requirements in Sec. 4

	Diagnostic
	Need
	Want

	MSE
	
	

	NPA – E||B scanning
	
	

	NPA – solid state
	
	

	Neutron detectors
	
	

	Plasma TV
	
	

	Reflectometer – 65GHz
	
	

	Reflectometer – correlation
	
	

	Reflectometer – FM/CW
	
	

	Reflectometer – fixed f
	√
	

	Reflectometer – SOL
	
	

	RF edge  probes
	
	

	Spectrometer – divertor
	
	

	Spectrometer – SPRED
	
	√

	Spectrometer – VIPS
	
	

	Spectrometer – LOWEUS
	
	√

	Spectrometer – XEUS
	
	√

	SWIFT – 2D flow
	
	

	Thomson scattering
	√
	

	Ultrasoft X-ray – pol. arrays
	
	√

	Ultrasoft X-rays – bicolor
	
	√

	Ultrasoft X-rays – TG spectr.
	
	

	Visible bremsstrahlung det.
	
	√

	X-ray crystal spectrom. - H
	
	

	X-ray crystal spectrom. - V
	
	

	X-ray tang. pinhole camera
	
	



