4.2. Near Term (next 5-7 Year) ST Research Priorities for FNS Mission
This section summarizes the highest near term (next 5-7 years) research priorities to ascertain the projected plasma conditions for the ST application to FNS.  Based on the information provided in Appendix X, the following research topics are of high priority during the next 5-7 years:

 High Priority among Thrust 16 research elements:
· Start-up and Ramp-up: Minimal or non-solenoid formation of ~0.5 MA with high plasma Te (~1 keV): EBW + Helicity Injection + outboard vertical field are strong candidates at present, based on recent data.
· Start-up and Ramp-up: Ramp-up further to ~1 MA with high plasma Te (~1 keV) and density (1-3x1013/cm3): adding NBI and EBW to the above are strong candidates at present.

· Divertor and PFC: Verify eXtended or eXpanded-SOL Divertor (XXD) performance at ~1 MA for Hot-Ion H-Mode (HIHM) plasmas, adding to the boundary physics database common with the large tokamak database.

· Stability Control: Determine feasibility and requirements of passive control for sustained operation free of plasma induced disruptions with N <<nwl, N < nwl, and eventually N ~ 1.2nwl for HIHM plasmas.
· Stability Control: Determine the threshold in normalized resonant field errors exists (possibly < 104-5) below which passive control can ensure sustained operation free of plasma induced disruptions in the presence of adequate plasma rotation.
· Maintain Current and Profiles: Apply modern and ITER plasma simulation tools to the above FNS plasma operation scenarios to determine potentially new requirements for very long pulse plasma operations (103 ( 106 s).
Divertor and PFC: Liquid Metal Surface is a poorly explored but potentially high priority research area for FNS application independent of aspect ratio.  The following priorities are therefore suggested:
· Develop high heat flux liquid metal surface research program and carry them out, using toroidal device as well as separate test stands,  to determine the scientific uncertainty and the potential benefit/impact for application to the FNS mission.

· Verify, as a first research goal, the capability of liquid metal surface not to cause larger than normal impurity influx.

Other research elements identified in the Thrust 16 report are of lower near term ST research priorities in support of the ST FNS mission.  These include: electron turbulence and transport; energetic particle instabilities; active mode control; neutral beam injection system; plasma waves; particle control; and core fueling.  These elements share a strong common basis with the large Tokamak physics understanding.
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