Experiments that could be run if NSTX were to switch the polarity of the TF 
or TF and OH (15 June 2009)
Develop initial discharges: (1-2 days)
Before doing any specific experiments, it is important to run a "development" XP where we start out at high Ip and source A, adding (or substituting) B & C to assess fast ion loss (and any deleterious effects). Then, we need to lower Ip a bit, and again step through the sources. Probably having 3 or so steps in Ip is sufficient.

The idea is to map out a safe operating space where we know the RF antenna and other structures will not get damaged by the fast ion loss, which is estimated to be appreciable.

T&T Counter-injection XP proposal (2-5 days)
Highest priority:  global confinement scaling with Ip, Bt, and NBI power while simultaneously measuring the high-k turbulence to observe any correlations between high-k fluctuation activity and confinement. Results from this XP would be compared to the previous global confinement scaling work by S. Kaye to illustrate any differences in global confinement between co- and counter- injection. The XP would require a relatively quiescent plasma, and would scan Ip, and Bt, both with the other field fixed, and also at constant q. A NBI power scan should also be performed at one or more of the Ip, Bt matrix points. A full complement of diagnostics necessary for both fluctuation measurement, and TRANSP analysis would be required (2 days)

Lower Priority: The search for quiescent H-modes (cross-cutting)-  Several proposals (Maingi, West, Osborne) have identified the search for QH-mode on NSTX and a comparison to the QH-mode on DIII-D as an important topic. This requires counter-Ip injection and low recycling (Li). Given the potential advantages of this regime, the access to QH-mode at low-A and the comparison to DIII-D and the various theories would provide a strong physics result for the counter-injection campaign. As this topic heavily involves T&T, ASC, and the Boundary TSGs, this is a good cross-cutting XP candidate for the counter-injection campaign. (1 days)
L-H power thresholds- Given the various L-H threshold studies proposed for the co-injection campaign, an L-H threshold study with counter-injection, given the differences in fast-ion losses, could be quite informative. Nominally, a power threshold study in LSN, DND, and/or USN plasmas during counter-injection could be compared to the co-injection results. (1 days)
Wave-Particles (2-3 DAYS)
High Priority: XP: "Search for EP-Induced GAM (EGAM)" (Fu) would definitely benefit from a counter-injection campaign and should be given dedicated time (~ 1 day) if a counter-injection campaign is planned. Presently, because of limited run time, we plan to piggyback this XP on my HHFW- assisted plasma startup XP. These have been in DIII-D.
Lower Priority: "HHFW Edge Effects" (Hosea) benefits from reversed fields,although this could be accomplished in piggyback mode if we can couple a ~100 msec RF pulse into the backshend of other XP discharges. Would study ELMs, blobs, divertor erosion effects.
Sid Medley's NPA studies (piggy back). This is a single sequential NB source scan to map out the fast ion phase space accessible to NPA. Measurements would be made in MHD quiescent deuterium L-mode plasmas.

Even lower priority: "FIDA Validation in Quiet Plasma XMP" (Heidbrink/Podesta) would  also benefit from a few hours of run time during a counter-injection campaign.
Solenoid-Free Plasma Startup: [2 days]

High Priority: Develop reference transient CHI discharge targets with inner anode, so that a direct comparison could be made of the possible benefits of a metal cathode after LLD is installed.

Boundary Physics: [2 days for general scoping studies]

Can benefit from simply reversing BT

High Priority: The group can run at least 2 days of TBD group XP with reversed Bt, and at least 1 day with reversed Ip (with either Bt).
These XPs would include "edge characterization", as many poloidal drifts change directions, divertor detachment access (also grad B dependent), density pumping with LITER (grad B dependence?), L-H threshold, ELM stability,

MHD (2-5 days)
High Priority: RWM stabilization physics investigation in counter injection (1 day)

Next Priority: NTV physics at varied [image: image2.png]V; Qg



and search for offset rotation (0.5 days)

Lower Priority: Error field influence on 2/1 NTM onset through rotation (0.5 days) [Buttery]

How much lower rotation plasmas are susceptible to n=1 error fields in the counter injection mode? So far even in the normal mode a clear result has not been obtained.

NSTX/DIII-D Aspect Ratio comparison of 2/1 NTM physics (0.5 days) [La Haye]

The working model for small island threshold NTMs is twice the ion banana width.

Even lower priority: Influence of fast particles on RWM stabilization (Berkery, 0.5 days)
Fast particle confinement improves in a counter injected configuration?

The main experiment would like to change the fast particle profile by changing Ip (less confinement at lower Ip) and density (less slowing down time and so less fast particles at higher density). The results will be compared to the MISK code.

Improving <betaN> pulse vs rotation under RWM feedback (0.5 days)

For counter injection would not the DC and feedback control algorithms require changes? Then reference discharges need to be produced?

XP743: Island-induced NTV (0.5 days)

NSTX/DIII-D RWM joint XP – verify common physics basis (0.5)

Advanced Scenarios: [0 days]

None at present
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