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XP1041 ADDENDUM-1

Plasma Autoactivation of LLD

1. Purpose


The purpose of Addendum-1 is to reproduce and investigate the plasma fueling and Liquid Lithium Divertor characteristics observed in the discharge sequence 138971-138987. These results will help to inform planning for XP1059

2. Prerequisites

2.1 The n=3 braking field system shall not be applied.

2.2 Adopt 138971 or 138975 for the reference discharges.

2.3 The revised Diagnostic Checklist "XP1041 Addendum-1" shall apply. 

2.4 The following diagnostics shall be operating and measuring at least the indicated signals:


1. 2-color IR camera: measure for each discharge, the change in 


IR signal from LLD,  as LLD surface transitions from solid lithium to liquid lithium.


2. Slow IR camera: measure for each discharge, the change in IR signal from LLD,  as LLD 
surface transitions from solid lithium to liquid lithium. Determine LLD surface temperature 
waveform for each discharge.


3. Loweus spectrometer: monitor molybdenum luminosity from LLD.


4. 99-LP Array and LLD Bias Tile Probes: measure OSP characteristics.


5. UCLA SOL Reflectometer: 90ms window TBD.

3. Procedure

3.1 Establish the reference discharge with the associated fueling and LITER conditions.

3.2 Apply the reference discharge until the fueling requires an increase, and increase the fueling with each discharge until the available HFS fueling limit is reached (~2400 Torr).

3.3 After step 3.2 is characterized, slowly change dsep to bias down.


 CAUTION: Monitor LLD heating. LLD heating may double.

3.4 Turn-off LITER, saturate graphite pumping, and measure LLD-only pumping

3.5 DECISION POINT-apply one or more of the following:


3.5.1 Obtain stable ELM-free H-modes, by increasing LITER deposition rate.


3.5.2 Reduce fueling until a stable density flattop of ne=5x1013cm-3 is achieved.

3.6 CONTINGENCY [Requires Shot Development Time]


3.6.1 Move the OSP from XP1041 REFIT02 ~77-80 cm to R=63 cm, and reduce the fueling to that 
of the 
reference discharge. Apply these conditions until 3 similar discharges are obtained.


3.6.2 Move the OSP from R=63 cm to R=70 cm. Apply the reference discharge until the fueling 
requires an increase, and increase the fueling with each discharge until the available fueling limit 
is reached (~2400 Torr). 
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	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.
	
	√

	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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