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NSTX EXPERIMENTAL PROPOSAL

Troyon Scaling at High normalized current
OP-XP-421 

1.
Overview of planned experiment  


This experiment is designed to investigate the parametric dependence of the observed limit to normalized  on the normalized plasma current IN = Ip/aB. The experiment will also attempt to enlarge the operating space that is accessible on NSTX by operating at high plasma elongation. The upper bound on plasma current would appear to be 1.7MA, which corresponds to a normalized current of ~ 9

2.
Theoretical/ empirical justification


Recent modelling effort has indicated that the traditional experimental tokamak definition of b does not lead to a Troyon type scaling of the -limit with I/aB (Menard, Phys. Plasmas) We wish to investigate the region where the scaling deviates most strongly and determine experimentally whether this new scaling is more accurate.

3.
Experimental run plan


We will first make the a 3kGauss plasma at extended plasma elongation using a rapid current ramp and also a rapid elongation and triangularity ramp. We will aim at creating the shape shown in Figure 1.
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Figure 1: desired plasma equilibrium

The rapid current ramp and shape will be similar to that developed for XP-228. Also, XP-402 may be run before this. If so, information from this XP will be folded into the run plan.

1. Create desired shape using as fast an Ip ramp as possible. (BT = 0.3kG) Adjust center stack fuelling to optimize H-mode,

2. Starting at 1.2MA, adjust beam timing to maximize 
3. Increase to 1.4MA. Repeat beam timing scan.

4. Attempt at higher plasma current value (maximum possible). Repeat beam timing scan.

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


This XP requires high power NBI. Preferably 7MW. It also requires CHERS and MPTS.

5.
Planned analysis

EFIT will be required between shots as usual. TRANSP analysis will be required after the fact to determine the bootstrap and beam driven current fractions. Ideal MHD stability analysis (PEST, DCON) will be the primary analysis for the second publication.

6.
Planned publication of results


It is very likely that this XP will lead to 2 independent publications. The planned publication is a paper that would likely be published in PoP which makes a comparison between the observed b-limits and the theoretically predicted Menard-limit. However, since the high normalized current values are likely to lead to high toroidal b values, a PRL on the record toroidal b in the spherical torus configuration is also a likely byproduct.

PHYSICS OPERATIONS REQUEST

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

Machine conditions (specify ranges as appropriate)

ITF (kA): 36kA
Flattop start/stop (s):  T=-0.1 /T=0.5s
IP (MA): 1.2-1.7MA
Flattop start/stop (s):  varaible
Configuration: Inner Wall / Lower Single Null / Upper SN / Double Null
Outer gap (m):
10cm,
Inner gap (m):
3cm
Elongation :
2.4,
Triangularity :
0.6
Z position (m):
0.00
Gas Species:  D,
Injector:  Inner wall

NBI - Species: D,
Sources: A/B/C,
Voltage (kV): 100kV,
Duration (s): .4s


ICRF – Power (MW): No,
Phasing: N/A,
Duration (s): _____
CHI:  Off

Either:
List previous shot numbers for setup: 108989
Or:
Sketch the desired time profiles, including inner and outer gaps, , , heating, fuelling, etc. as appropriate. Accurately label the sketch with times and values.

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





