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1.
Overview of planned experiment  

Explore correlation between observed GAE mode activity in NSTX plasma core with corresponding high levels of electron thermal transport. Will repeat NBI power steps, as in previous XP, to modify activity while monitoring GAEs with magnetics, BES, and other supporting diagnostics.
2.
Theoretical/ empirical justification

Strong correlations have been observed between increasing GAE activity at high NBI power with high levels of electron thermal transport in the core of NSTX plasmas. Previous experiment (XP921) used line-integrated inteferometric measurements from the high-k system to measure mode amplitudes at two distinct radial positions. Current proposed XP will use newly commissioned BES system to obtain simultaneous radial mode structure of GAE activity in plasma core to compare more directly with predictions from theoretical codes. Constrained mode amplitudes will then provide a better estimate of induced electron thermal transport using ORBIT calculations.
3.
Experimental run plan

Experiment will repeat XP921: NBI power steps (4MW to 2MW, 4MW, and 6MW) with measurements occuring immediately following (~20ms) the beam step. This will preserve similar starting plasma properties before the power step. The different levels of NBI after the step will generate varying levels of GAE activity as seen in previous experiments. The amplitude of these GAEs will be measured using the magnetics and BES systems (and other available diagnostics).

Establish reference shot: 135664 (6MW preheat with 4MW NBI power)

2 shots

NBI step-up to 6MW at .45s (135663 reference)




2 shots

NBI step-down to 2MW at .45s (135664 reference)




2 shots

Repeat above at .55T, constant q (1.1MA Ip)





6 shots

Repeat at .5T, constant q (1MA Ip)






6 shots

Pick best condition to better characterize GAEs by stepping R_0 in ~cm inc.
6 shots

Total:










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

BES core view must be commissioned and available, ideally populated with 16 channels. All NBI power must be available up to 6MW. Machine conditions must allow quiescent plasma operation during beam power step window for ~few hundred msec.
5.
Planned analysis

Plasma shots will be run through suite of EFIT/LRDFIT reconstructions and TRANSP analysis to obtain effect electron thermal transport measurements in plasma core. Diagnostic measurements will be compared with synthetic results from NOVA-K to obtain GAE mode amplitudes, and compared to predictions from the HYM code if appropriate. Mode amplitudes will also be used in ORBIT calculations to obtain an effective thermal transport coefficient from stochastic electron motion and compared against the power balance chi_e from TRANSP.

6.
Planned publication of results

Results from this XP will be incorporated in an invited talk for the 2010 APS-DPP meeting in Chicago, IL. Any results not obtained in time to be included will be submitted to PoP, Nucl. Fusion, or similar journal.
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	Brief description of the most important operational plasma conditions required:

Quiescent plasmas (low/no low-freq MHD, ELMs) during NBI power steps

	Previous shot(s) which can be repeated:
135663, 135664, 135665
Previous shot(s) which can be modified:
135663, 135664, 135665

	Machine conditions
(specify ranges as appropriate, strike out inapplicable cases)
ITF (kA):  .45T - .55T
Flattop start/stop (s):  
IP (MA):  .9 – 1.1
Flattop start/stop (s):  

Configuration: Limiter / DN / LSN / USN (as prev shots)
Equilibrium Control: Outer gap / Isoflux (rtEFIT) / Strike-point control (rtEFIT) 
Outer gap (m):  
Inner gap (m):  
Z position (m): 
 
Elongation:  
Triangularity (U/L):  
OSP radius (m):  
Gas Species:  
Injector(s):  

NBI Species: D
Voltage (kV)
A: 90
B: 90
C: 90
Duration (s):  
ICRF Power (MW):  
Phase between straps (°):  
Duration (s):  
CHI:
Off / On
Bank capacitance (mF):  

LITERs:
Off / On
Total deposition rate (mg/min):  10
LLD:
Temperature (°C):  

EFC coils:  Off/On
Configuration:  Odd / Even / Other
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 Note special diagnostic requirements in Sec. 4
	Diagnostic
	Need
	Want

	Beam Emission Spectroscopy
	X
	

	Bolometer – divertor
	
	X

	Bolometer – midplane array
	
	X

	CHERS – poloidal
	
	X

	CHERS – toroidal
	X
	

	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
	
	X

	Fast lost ion probes - SFLIP
	
	X

	Filterscopes
	
	

	FIReTIP
	
	X

	Gas puff imaging – divertor
	
	

	Gas puff imaging – midplane
	
	

	H camera - 1D
	
	

	High-k scattering
	
	X

	Infrared cameras
	
	

	Interferometer - 1 mm
	
	

	Langmuir probes – divertor
	
	

	Langmuir probes – LLD
	
	

	Langmuir probes – bias tile
	
	

	Langmuir probes – RF ant.
	
	

	Magnetics – B coils
	√
	

	Magnetics – Diamagnetism
	X
	

	Magnetics – Flux loops
	√
	

	Magnetics – Locked modes
	
	

	Magnetics – Rogowski coils
	√
	

	Magnetics – Halo currents
	
	

	Magnetics – RWM sensors
	
	

	Mirnov coils – high f.
	X
	

	Mirnov coils – poloidal array
	
	X

	Mirnov coils – toroidal array
	
	X

	Mirnov coils – 3-axis proto.
	
	X



Note special diagnostic requirements in Sec. 4

	Diagnostic
	Need
	Want

	MSE
	X
	

	NPA – E||B scanning
	
	

	NPA – solid state
	
	X

	Neutron detectors
	
	

	Plasma TV
	
	X

	Reflectometer – 65GHz
	
	X

	Reflectometer – correlation
	
	

	Reflectometer – FM/CW
	
	

	Reflectometer – fixed f
	
	

	Reflectometer – SOL
	
	

	RF edge  probes
	
	

	Spectrometer – divertor
	
	

	Spectrometer – SPRED
	
	X

	Spectrometer – VIPS
	
	

	Spectrometer – LOWEUS
	
	X

	Spectrometer – XEUS
	
	X

	SWIFT – 2D flow
	
	

	Thomson scattering
	X
	

	Ultrasoft X-ray – pol. arrays
	
	X

	Ultrasoft X-rays – bicolor
	
	

	Ultrasoft X-rays – TG spectr.
	
	X

	Visible bremsstrahlung det.
	
	X

	X-ray crystal spectrom. - H
	
	

	X-ray crystal spectrom. - V
	
	

	X-ray tang. pinhole camera
	
	



