Outline for Introduction Chapter 1:

1. 1.  NSTX and Fusion Energy Science Development

This section discusses a brief background of NSTX and its unique and complementary features of NSTX capabilities in the context of the US and world collaborative fusion program. 

NSTX takes advantage of unique and complementary plasma properties and facility / diagnostic capabilities as well as broad collaboration to address issues of central importance:

- To support ITER physics design and operational scenario development

- To provide the physics basis required for optimizing future burning plasma configurations and 

- To advance the understanding of toroidal magnetic confinement of plasmas generally. 

NSTX is the world most powerful spherical tokamak facility with exceptionally wide plasma operating space:

· Widest available beta among major tokamak/stellarator facilities to pursue investigation of plasma stability and transport physics in low collisionality regimes.

· Widest available super-Alfvenic regimes in terms of Alfven Mach number and the central energetic particle beta for drive.  

· Very high divertor heat flux of any major devices with up to P/R approaching 20 MW/m to study burning plasma relevant divertor heat flux and particle control.

Together with flexible facility and the state-of-the-art diagnostic systems, the NSTX national team is very well positioned to achieve those broader goals for ITER support, configuration optimization for fusion reactor, and understanding of toroidal magnetic confinement. 

NSTX - a national and international collaborative facility: 

- NSTX is a leading spherical tokamak in the world fusion program active collaborations with over 20 national research institutions and 16 international research institutions.  

- Describe briefly the status of the world ST research activities.  

- Also describe here how the national collaborators are chosen through peer reviewed process conducted by OFES.  

- Mention student involvement.  

- NSTX has vibrant collaborations with other experimental research programs and the theory community worldwide including C-MOD, DIII-D, ASDEX-U, JET, JT-60U, MAST, and TEXTOR.  

NSTX is highly aligned with the major research campaigns outlined by the FESAC Priorities Panel. The subsequent chapters of this document will describe NSTX research following the structure of the FESAC Campaigns.  In this Overview section, summary responses to the questions are provided. At the end of this section, the integration of this research, which yields a vision for high beta, solenoid-free steady-state operation is presented. 

1.2.  Research Highlights through 2008: Borrow from various chapters

Macro Stability:

Transport and turbulence:

Waves and Energetic particles:

Boundary physics and technology :

Solenoid-free Start-up

Integraton.

1.3.  Overview of the Five Year Research Plan through 2013: Borrow from various chapters

Macro Stability:

Transport and turbulence:

Waves and Energetic particles:

Boundary physics and technology :

Solenoid-free Start-up

Integraton.

1.4. Overview of facility/diagnostic operations and existing capabilities and plans to support the NSTX research program plan.  Barrow from various chapters

1.5. Benefits of NSTX Research for the fusion development path.  Barrow from various chapters.

1.5.1. ITER

1.5.2. NHTX

1.5.3. CTF/FDF

1.5.4. Demo

