
NSTX Program – Nov05 Team Meeting

• Major upcoming programmatic events of FY06
– 12/7-9/05: USBPO Burning Plasma Mtg – ORNL
– 12/12-13/05: NSTX FY05 Results Review – PPPL
– 12/14-16/05: NSTX FY06 Research Forum – PPPL
– 2/22-24/06: NSTX PAC-19th Mtg – PPPL
– Mid-March/06: Budget Planning Mtg – OFES

• Ongoing program planning
– 11/14-18/05: update FY06 research milestones based on 

risk assessment and mitigation
– 11/21-22/05: issue programmatic guidance for Research 

Forum

• Collaboration
– ITPACC-IEA Mtg on Joint 2006 experiments (11/1-2/05)
– 11/15-17/05: DIII-D Research Opportunities Forum



NSTX Mission: Address Broad Fusion Energy 
Sciences Missions Through Scientific Investigations

• Determine physics principles of ST (very high βT and A ~ 1.5)
• Complement lower βT and A ~ 3 experiments in addressing 

key scientific issues of fusion plasmas
• Support preparation for burning plasma research (ITPA, 

ITER) and benefit from it
• Complement ITER by establishing attractive configurations 

for Component Test Facility (CTF) and Demo 

Spherical Torus
(A ~ 1.5, β0 ~ 1)

ITER
(A = 3.1, R = 6.2 m)

CTF
(A ~ 1.5, R ~ 1.2 m)



6) Physics Integration: Synergistic effects of external control and self-organization

*DOE-Level “JOULE” Milestone
Advanced Particle

Control Decision Point

NSTX Research Milestones for FY06 Are Being 
Reviewed and Updated for Use at Research Forum

5) Boundary Physics: Interface between fusion plasmas and normal temperature surroundings
Test Li coating of wall Characterize Li pellet &  
using evaporator evaporator coating effectiveness

Exp. Run-Weeks: 12-14 12-14

FY06 FY08FY07

4) Start-up, Ramp-up and Sustainment: Physical processes of magnetic flux generation and reconnection
Assess CHI creation of Test solenoid-free ramp-up
closed magnetic flux

2) Macroscopic Stability: Role of magnetic structure on plasma pressure and bootstrap current
Characterize effectiveness Characterize effectiveness of 
of closed-loop EF/LM control closed-loop RWM control

1) Transport & Turbulence: Physical processes that govern heat, particle and momentum confinement
Assess high-k turbulence Measure high-k turbulence

spectra and electron transport

12-14

TBD

3) Wave-Particle Interaction: Role of electromagnetic waves & modes in sustaining and controlling hot plasmas
Characterize & optimize *Measure and identify modes
HHFW coupling driven by super-Alfvénic ions

TBD

TBD

TBD

TBD

TBD



US Burning Plasma Meeting 
Input to Presenters & Group Leaders Encouraged

Wednesday, December 7
• 8:30 Introduction
• 8:45 Engaging the US fusion community in development of the USBPO (R. Fonck)
• 9:30 Status and Plans for ITER - Domestic (C. Strawbridge)
• 10:30 break
• 10:45 International Perspective and ITPA (R. Stambaugh)
• 11:45 lunch
Topical Plenary Presentations
• 13:00 Technology (S. Milora)
• 13:30 Macrosopic Stability (J. Menard)
• 14:00 Transport/Confinement (W. Houlberg)
• 14:30 Pedestal Physics (A. Leonard)
• 15:00 Break
• 15:15 Boundary (B. Lipschultz)
• 15:45 Energetic Particles (W. Heidbrink)
• 16:15 Integrated Scenarios (T. Luce)
• 16:45 Diagnostics and Control (R. Boivin)
• 17:30 End of formal session
Thursday, December 8
• 8:00 Charge to Breakout Groups
Topical Break-out sessions (co-leaders) 8:30 
• Integrated Scenarios (A. Hubbard, C. Kessel) 
• Macroscopic Stability (C. Hegna, G. Navratil) 
• Boundary (S. Krasheninnikov, R. Maingi) 
• Transport/Confinement (C. Petty, P. Terry) 
• Diagnostics and Control (S. Allen, D. Johnson) 
• Energetic Particles (B. Breizman, J. Snipes) 



Strong Input of NSTX/DIIID Joint Experiments to DIII-D 
Research Opportunities Forum

To work with DIII-D and NSTX management to finalize plan 
following Research Forums

Successful start, finish in 2006YNSTX/DIII-D RWM similarity 
experiment

Sontag

Parametric decay observed with significant edge ion 
heating, strong k dependence of efficiency observed

HHFW power accountabilityHosea

High priority topic for NSTX during 2006-2007RWM controllability using ex-
vessel coils

Okabayashi

Measurement capability verified on NSTX using 
injected argon, high relevance also to astrophysics

XCS intrinsic rotationBitter

Data up to 4.5 kG, requires higher Bt YA scaling of confinement673Kaye

Hints of success in initial tests, need to do more; coil 
configurations similar to ITER

ELM mitigation using C coil672Kaye

Started, finish in 2006YA scaling of Ped674Maingi

Compare small ELM structure to NSTX ELMV dataELMs vs. rotation659Maingi

Include counter, extend to balanced injectionYNBI Driven momentum transport644Peng

Important long term NSTX goalEBWCD at high n572Taylor

Emission measured mode conversion successful and 
on-going; important long term NSTX goal

EBW conversion and CD571Taylor

Potentially important for high beta ST plasmasYA and rho* scaling of NTM554Fredrickson

NSTX InterestITPA 2006?Topic#Lead



Suggestions of NSTX Participation from ITPACC-IEA-LT 
Joint Meeting, November 1-2, 2005 – Part I



Suggestions of NSTX Participation from ITPACC-IEA-LT 
Joint Meeting, November 1-2, 2005 – Part II



Suggestions of NSTX Participation from ITPACC-IEA-LT 
Joint Meeting, November 1-2, 2005 – Part III

To work with ITPACC and NSTX management to finalize plan following 
Research Forums



Added NSTX Responsibilities
(Rob Goldston, October 2005)

• Coordinate joint experiments with other facilities
• Working with Division Heads, develop plan for major 

presentations and journal articles, for approval by Directors

Program 
Director

• Responsible for implementing ongoing NSTX program plan
• Coordinate activities of Division Heads in support of ongoing 

programs
• Approves weekly XP schedule

Project 
Director

• Lead team-wide development research scenarios in support 
of near-term program

• Coordinate internal peer review of presentations and journal 
articles and approves publications and reports

Head of 
Physics 
Analysis

• Lead team-wide discussion of key ongoing programmatic 
decisions

Head of 
Experimental 
Research Ops

• Develop proposed ET’s and ET leadership, and
• Develop proposed runtime allocations to ET’s 
for approval by Director

Run 
Coordinator


