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NSTX Program Letter Provides Inputs to Support DOE 
Review of NSTX Collaboration Research Proposals

• 8/04 Notice for NSTX research collaboration proposals: 
http://www.science.doe.gov/grants/FAPN04-24 indicates availability 
of NSTX Program Letter

• Letter of Intent to DOE by 10/1/04; Proposal by 10/14/04
• Accounting for recent progress, and facility & research 

plans, Program Letter describes 2005-2007 NSTX
• Program objectives
• Major scientific areas of research
• Relative priorities among elements of each scientific area
• Collaboration opportunities for these elements

• Seek PAC review and advice on priorities and balance
• Submit Program Letter to DOE and publicize on 9/15/04
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Campaign: Understand & control the 
processes that govern confinement of heat, 
momentum, and particles

Campaign: Learn to use energetic 
particles & e-m waves to sustain and 

control high temperature plasmas

Campaign: Understand the role of 
magnetic structure on confinement, & 
plasma pressure limits

Microscopic ion, electron & tearing 
turbulence measurements & theory 
comparison, over wide range in β, 
flows & magnetic shear, with good 
average curvature and high trapping. 

Stability pressure limits & magnetic 
reconnection vs. A, shape, profile, q 
& flows, for internal & external 
modes, with Vflow/VA ≤ 0.4 & unity β; 
helicity transport.

E-M waves in over-dense plasmas; 
phase space manipulation with high 

electron trapping; energetic ions 
with large orbits; Alfvén eigenmodes 

and turbulence with Vfast/VA >>1.

Campaign: Learn to control the interface 
between a 100 million degree plasma and 

its room temperature surroundings

Physics of ELMs, pedestal, SOL 
turbulence & high divertor heat flux, 

with large in/out asymmetry; Li 
coatings & liquid surface 
interactions with plasma.

NSTX research contributes to campaigns guided by 
FESAC Priorities Panel’s Overarching Themes

NSTX

Overarching Themes:

O1: Understand dynamics of
matter and fields

O2: Create and understand
controlled burning plasma

O3: Make fusion power
practical
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NSTX contributions also support the DOE SC 
Strategic Goals for Fusion Energy Sciences Program

NSTX

FES Program Strategic Goals:
1) Demonstrate feasibility with 

burning plasmas
2) Develop fundamental 

understanding and reliable 
predictive capability

3) Determine the most 
promising approaches and 
configurations

4) Develop necessary new 
materials, components, and 
technologies
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• Strengthen NSTX National Research Team
• Meet broad new scientific opportunities and challenges

2003 – 2004
Assess physics 

with passive control

Optimize long 
pulse @ high βτE

Broaden fusion 
scientific basis

Enable practical 
energy 

development 

New 
diagnostics

Control & increases 
operating space

Innovative
Tools

Inter-device 
comparison studies

High-Leverage
Science

Magnetic
structure Plasma-surface 

interface

Wave-particle-
plasma 

interactions

Turbulence 
& transport

2005 – 2007
Strengthen physics basis 

with measurements & 
control

NSTX 2005-2007 focus: strengthen physics basis 
with advanced measurements and control
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NSTX collaborators make crucial contributions and 
are reviewed by DOE every 3 years 

• CHI researchU Washington

• Fast ion-plasma interactionsU New Mexico

• Fast probe
• HHFW modeling
• Far SOL turbulent transport; Li limiter

UCSD

• FIReTIP n, B & fluctuationsUC Davis

• MSE – CIF & LIF
• Ultra-fast imaging (~106 /s)
• Planar LIF

Nova Photonics

• NSTX neoclassical modelingU Wisconsin

• Reflectometry & fluctuationsUCLA

• HHFW & EBW physics & technology
• Boundary and pedestal physics
• RF & transport modeling

ORNL

USXR tomography & diagnosticsJohns Hopkins U

• Edge plasma stability and 
turbulence

Lodestar

• Edge SOL physics
• Edge plasma turbulence
• Stellar x-ray spectroscopy

LLNL

• CQL-3D kinetic modeling of RF 
heating & current drive

Comp-X

• CHI equilibrium, RF physics
• Plasma control
• Poloidal field coil start-up

GA

• ECW-EBW modeling
• HHFW modeling

MIT

• Ultra-fast turbulence imaging
• CHI plasma stability modeling

LANL

• MHD stability & mode control
• Stellar x-ray spectroscopy

Columbia U

2005 20072006Collaboration up for renewal

Cooperation with OFES Theory, Technology, Diagnostic Innovations & SBIR programs.

• Transport & turbulence simulationU Maryland

• Plasma-facing material
• Material surface analysis

SNL
• Transport & RF modelingNYU

• Ultra-fast imaging (~106 /s)PSI

• Tile surface & dust analysisINEL

International Cooperation
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PAC Advice on Program Letter Will Steer NSTX 
Research Collaboration

• Contribute to Campaigns and guided by 
Overarching Themes under consideration by FESAC 
Priorities Panel

• Support DOE SC Strategic Goals for Fusion Energy 
Sciences, including ITER burning plasma

• Provide input to inform DOE’s selection of winners
• Influence the final writing of proposals
• Build stronger and well focused NSTX National 

Team


