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1.
Overview of planned experiment  

· We aim to assess the screening factor for carbon impurities originating from the midplane and divertor PFCs. 

· We plan to inject a set amount of deuterated methane from a lower dome gas injector and separately, inject methane from a midplane gas injector. We will compare the increase in core carbon density as measured by CHERS for a known injection of methane and compare the corresponding screening factors for the private flux region and outboard SOL.  
2.
Theoretical/ empirical justification

· NSTX is considering changing the inner divertor tiles to Mo. Asdex has found that while the divertor is the biggest source of impurities, the plasma core are dominated by midplane sources. Screening by the Asdex divertor is successful in keeping most of the impurities in the divertor region. NSTX has a more open divertor than Asdex, so in planning impurity control measures it is important to check how effectively the NSTX divertor screens impurities. 

3.
Experimental run plan:

Pre-run calibration:

1. Install CD4 bottle to CHI branch 5 injector

2. Gas only test shots to inject a range from of CD4 0.01 torr-l to 1 torr-l. 

3. Move deuterated methane for injector #3 midplane J lower. Set plenum pressure to 100 torr only.

4. Inj#3 gas only test shots to inject a range of CD4 from 0.01 torr-l to 1 torr-l. 

5. Adjust waveform to match time history of CHI gas injection. 

Plasma ops: 

6. Reproduce high performance, low triangularity fiducial with normal Li evaporation rate (20 mg/m for 10 mins) e.g. 133110

7. Inject X torr-l of deuterated methane from lower dome branch-5 gas injector. Assess increase of core carbon density from CHERS diagnostic. 

8. Increase methane injected until increase of core carbon density is measurable. Repeat final setting (5-7 shots total) 

9. Controlled access to switch deuterated methane bottle to midplane gas injector (or have two bottles available = 4-5 shots time). 

10. Inject X torr-l of deuterated methane from midplane gas injector. Assess increase of core carbon density from CHERS diagnostic. Repeat final setting (5-7 shots total)

11. Increase methane injected until increase of core carbon density is measurable. 

Total shots 14 + CA anticipate ½ day. 

Options with more time:

· Compare with / without lithium [RR: without Li is probably a waste of time because of discharge irreproducibility]

· Inject CD4 from CS shoulder injector. [RR: this is more difficult because of the time constants, also a diluted CD4 bottle may be needed]

· RR: A better alternative would be to repeat at least the mid-plane CD4 injection into a standard fiducial and if time permits to use the lower dome injector 1, 2 or 3, to inject into the private flux region.

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

· LiTER operating.

· CHERS

· ERD for CIII emission

· VIPS, D-alpha camera, Divertor spectrometer (DIMS), TGS, SPRED, LOWEUS, XEUS filterscopes, chord Z-eff. 

· No RF, No CHI no LLD needed. 

5.
Planned analysis

· Compare screening factor (gas in / change in total carbon in plasma) for private flux and outboard SOL. 
· MIST analysis. 
6.
Planned publication of results

· DPP APS 2010 
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	Brief description of the most important operational plasma conditions required:

1. High performance fiducial 

2. CH4 injection at lower dome and later at midplane

	Previous shot(s) which can be repeated:
 

Previous shot(s) which can be modified:
tbd

	Machine conditions
tbd. 
(specify ranges as appropriate, strike out inapplicable cases)

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

Configuration: Limiter / DN / LSN / USN

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: 
B: 
C: 
Duration (s):  
ICRF Power (MW):  
Phase between straps (°):  
Duration (s):  
CHI:
Off / On
Bank capacitance (mF):  

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

LLD:
Temperature (°C):  

EFC coils:  Off/On
Configuration:  Odd / Even / Other (attach detailed sheet)
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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
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