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TITLE:

“HHFW RF power interaction with the edge plasma”
OVERVIEW:

Data from the previous runs seem to indicate that a portion of the HHFW power is dissipated at the edge of the plasma via surface waves (caused by ponderomotive effects) and/or far field effects due to poor first pass damping.
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JUSTIFICATION:

There are three main experimental observations that support the fact that not all the RF power may damp in the plasma. 

The first, shown in the figure on the right, is that the heating efficiency is inversely proportional to loading; this (together with the second one) suggests that ponderomotive effects “push” the plasma further away from the antenna and causes the waves to couple to surface waves (we want to prove both these assertions).

The second, shown in the figure below, is that the D signal is inversely proportional to loading: some of the power seems deposited between plasma edge and the passive plates.

[image: image3.wmf]
Note that the best heating is for 180°; at t=0.22 MHD instabilities degrade the heating efficiency for 180° and +90° (counter CD). No instability is observed for –90°. (Ponderomotive effects are higher for low E|| ???)

The third point is that we didn’t observe an unambiguous Current Drive, and in any case with an efficiency below the expected.

Far field effects during FW injection were observed in JET and theoretically explained in:

J. R. Myra et al., Phys. Plasmas 1 (9) 1994 p. 2890

EXPERIMENTAL RUN PLAN.

There are two main goals for the experiment: determine if the density in front of the antenna is affected by the RF power, as a function of power itself and of k||. At the same time try to detect the waves in the scrape-off plasma, possibly on the opposite side of the machine respect to the antenna.

Clearly, during the scans, it is important to monitor Etot, MHD, Te. 

If time permits, repeat the same scans for a different value of gapin-gapout.

Choose a plasma condition from the previous data or from the new run: L-mode, B = -4.4 kG, Ip = 500 kA, D, gapin = 0.05/0.1, gapout = 0.05/???, LSN 

1 power scan for     180°, -90°,  –45°,  

maximum power to be determined from what is achievable in 2004:

 5 powers for each phasing  (for example 0.5, 1.0, 1.5, 2.0, 3.0 MW)   =   15 good shots + 1 no-RF reference shot.

2 change gapin/gapout and repeat the scans, perhaps at three power levels (1.0, 2.0 3.0)

in order to have a few shots at +90°. Remember that +90° has a quite different behavior

than –90°. (13 shots)

The essential diagnostics and measurements are:

1 SOL reflectometer in the antenna to detect plasma edge movement.

2 Probe in the antenna: but this may be misleading being strongly coupled to the antenna itself.

3 Far field antenna: replace the tip of the reciprocating probe with an RF probe.
4 Monitor the current in the Rogosky coil between passive plates and vessel.

PHYSICS OPERATIONS REQUEST

Machine conditions (specify ranges as appropriate)

ITF (kA): -4.4 kG
Flattop start/stop (s): 0.03/0.8
IP (MA): 0.5
Flattop start/stop (s): 0.1 / 0.6
Configuration: lower single null
Outer gap (m):
0.04/***
,Inner gap (m):
0.1/0.05
Elongation :
1.76,
Triangularity :
~0.2
Z position (m):
0.00

Gas Species:  D,
Injector: midplane

NBI - Species: off
Sources:,
Voltage (kV):,
Duration (s):


ICRF – Power (MW): variable,
Phasing: variable,
Duration (s): 0.4
CHI:  off

Either:
List previous shot numbers for setup: 107896
Or:
Sketch the desired time profiles, including inner and outer gaps, , , heating, fuelling, etc. as appropriate. Accurately label the sketch with times and values.
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DIAGNOSTIC CHECKLIST

Error! Reference source not found.
Error! Reference source not found. 

	Diagnostic
	Need
	Desire
	Instructions

	Bolometer – tangential array
	(
	
	

	Bolometer array - divertor 
	(
	
	

	CHERS
	(
	
	

	Divertor fast camera
	
	
	

	Dust detector
	
	
	

	EBW radiometers
	
	
	

	Edge deposition monitor
	
	
	

	Edge pressure gauges
	
	
	

	Edge rotation spectroscopy
	
	
	

	Fast lost ion probes - IFLIP
	
	(
	

	Fast lost ion probes - SFLIP
	
	(
	

	Filtered 1D cameras
	
	
	

	Filterscopes
	(
	
	

	FIReTIP
	(
	
	

	Gas puff imaging
	
	
	

	Infrared cameras
	
	
	

	Interferometer - 1 mm
	
	
	

	Langmuir probe array
	
	
	

	Magnetics - Diamagnetism
	(
	
	

	Magnetics - Flux loops
	(
	
	

	Magnetics - Locked modes
	
	
	

	Magnetics - Pickup coils
	(
	
	

	Magnetics - Rogowski coils
	(
	
	

	Magnetics - RWM sensors
	
	
	

	Mirnov coils – high frequency
	(
	
	

	Mirnov coils – poloidal array
	(
	
	

	Mirnov coils – toroidal array
	(
	
	

	MSE
	
	
	

	Neutral particle analyzer
	
	
	

	Neutron measurements
	
	
	

	Plasma TV
	(
	
	

	Reciprocating probe
	(
	
	

	Reflectometer – core
	
	
	

	Reflectometer - SOL
	
	
	

	RF antenna camera
	
	
	

	RF antenna probe
	
	
	

	SPRED
	
	
	

	Thomson scattering
	(
	
	

	Ultrasoft X-ray arrays
	
	
	

	Visible bremsstrahlung det.
	
	
	

	Visible spectrometers (VIPS)
	
	
	

	X-ray crystal spectrometer - H
	
	
	

	X-ray crystal spectrometer - V
	
	
	

	X-ray PIXCS (GEM) camera
	
	
	

	X-ray pinhole camera
	
	
	

	X-ray TG spectrometer
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