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NSTX PAC17, 1/20-21/05 Actions & Introduction

Comments and action items from the previous PAC 
meeting are accounted for

• Done • Specify “2005-
2007” in Program 
Letter
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• DOE extended grant by one year; diagnostic collaboration 
proposals to be reviewed in autumn 2005

• Synchronize 
diagnostic review

3

• ETs on ISD and RF will continue this study with Milestones:
FY05: characterize high-BS, low-induction plasmas
FY05: assess effects of beam-driven instability on core JNB

FY06: understand & optimize HHFW-edge coupling
FY07-I: test solenoid-free ramp-up
FY07-I: evaluate VL = 0 plasmas for > τskin

• ETs on Macro, Micro, and Boundary will cover aspects of 
pedestal physics:
FY05: characterize pedestal & SOL of low-A, H, high-P/R
FY06-I (07): characterize Li pellet & evaporator coating
FY07-I: assess lone-pulse heat & particle control 
requirements of low-A, H-mode, high-P/R plasmas

• Non-inductive 
operation –
continue emphasis 
on long-
pulse/steady-state 
issues

• Pedestal physics –
define adequately 
in topical areas
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Comments and action items from the previous PAC 
meeting are accounted for – cont.

• Measurements of EBW emission and conversion to O and 
X modes will be extended up to ~40 GHz beginning in 2005 
campaign, covering the likely frequency range of interest

• Measure EBW O 
and X emission 
polarizations 
directly

6

• Physics of EBW steering will be studied via off-mid-plane 
emission measurements with radiometer orientation set by 
EBW emission calculations.  Steering by mirrors in EBW 
launchers is expected to allow control of EBWCD location.
FY07-I: characterize tearing mode onset conditions & 
impact

• Investigate EBW 
launch location as 
control knob for 
NTM studies

5

• Ohkawa current, plus trapped electron pinch, over a wider 
parameter range to be studied by CQL3D and BANDIT-3D

• Electron transport → ~2cm spreading if De ~10m2/s
• Parametric decay at edge to be developed in near future

• Theory and 
modeling for EBW 
current drive 
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• Presentation on “Theory and Computational Support” by J. 
Manickam

• More theoretical 
calculations for 
NSTX; so far 
under-reported

4
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Comments and action items from the previous PAC 
meeting are accounted for – cont.

• Research to resolve beta and current dependence of supra-
Alfvénic ions driven modes and turbulence will continue, also 
contributing to 2005 ITPA joint experiments:
FY05: assess effects of beam-driven instabilities on core JNB

FY07-I: measure fast-ion transport due to fast-ion modes

• Study fast 
particle/wave 
interactions further 

9

• FY04 data suggested a couple conditions in which HHFW 
appears to be more effective.  This will be pursued in FY05.

• Complex interactions between high-harmonic wave and the 
edge plasma will be investigated over broad parameter 
ranges including RF H-mode, using new tools:
FY06-3: characterize and optimize HHFW-edge coupling

• Since HHFWCD in theory drives electron current in broad 
regions in r, electron transport related effect is expected to 
be small.  However, presence of significant MHD tearing 
activities so far always prevented effective HHFW H&CD.

• Comparison of J from MSE-EFIT and AORSA/CURRAY will 
be carried out during FY05-06, if effective NBI-HHFW 
operation can be achieved.

• Study further 
HHFW coupling in 
NBI plasmas

• Study mechanisms 
that limit coupling to 
HHFW

• Study effects of 
electron transport 
on HHFW CD

• Compare non-
inductive current 
profiles with 
modeling
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Comments and action items from the previous PAC 
meeting are accounted for – cont.

• Collaborations with MAST, DIII-D, and C-Mod(!) on this, 
including ELITE analysis, are established as part of the 
ITPA joint-experiments:
FY05: characterize pedestal & SOL of low-A, H-mode, high-
P/R plasmas

• Collaborate with 
MAST & DIII-D on 
ELM studies
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• MAST collaboration on edge-divertor plasmas will continue 
in FY05-06, as part of ITPA joint experiments, leading to:
FY07-I: assess long-pulse heat & particle control 
requirements of low-A, H-mode, high-P/R plasmas

• Participation in the upcoming MAST research forum (2/1-2)

• Collaborate with 
MAST to study 
outer-divertor 
detachment

10

• B flakes and/or C dusts are suggested as cause for “UFOs” 
seen by fast camera.  Additional spectroscopy will look at B 
and Li ion concentrations in plasma edge, as part of:
FY06I (07): characterize Li pellet & evaporator coating 
effectiveness

• Keep inventory of 
coatings, like B, Li, 
etc.

12
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Comments and action items from the previous PAC 
meeting are accounted for – cont.

• Updated plan leading to the decision point was recently 
developed jointly with VLT collaborators, delaying to end of 
FY07.  A strongly restrained funding for FY06-07 will lead to 
delay of supporting Li research on NSTX, forcing a decision 
to end of FY08.  Incremental funding will regain the earlier 
schedule.
FY07 (06-I): characterize Li pellet & coating effectiveness
FY07-I: assess long-pulse heat & particle control 
requirements of low-A, H-mode, high-P/R plasmas

• Presentation on strategy and schedule by R. Kaita.

• Clarify strategy and 
schedule of Li-
related research 
leading up to the 
advanced particle 
control decision
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• Preliminary MSE data from FY04 have been available for 
use in improved EFIT analysis.  MSE and improved EFIT 
will be available routinely beginning in FY05.

• Presentation on initial tool development results by S. 
Sabbagh

• Use MSE data to 
constrain EFIT 
reconstruction of 
equilibrium current 
profile

14
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6) Integration: Integration of external control and self-organization physics
Characterize high-BS & 
low-VL plasmas for > τskin

Advanced Particle
Control Decision Point

1) Transport & Turbulence: Physical processes that govern heat, particle & momentum confinement
Characterize q’ & ∇Te effects Measure high-k Assess high-k turbulence
on electron transport turbulence spectra and electron transport

17Exp. Run-Weeks:

FY05 FY07FY06

2) Macroscopic Stability: Role of magnetic structure on plasma pressure & bootstrap current
Study rotating plasmas close Characterize effectiveness Characterize effectiveness of 
to “wall-stability” with EF of closed-loop EF control closed-loop RWM control
correction

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

3) Wave-Particle Interaction: Use of electromagnetic waves to sustain and control high-temperature plasmas
Assess effects of supra-Alfvénic Understand & optimize
ion driven instabilities on core JNB HHFW coupling

5) Boundary Physics: Interface between fusion plasmas and normal temperature surroundings
Characterize pedestal and Characterize Li pellet &  
SOL of low-A, H-mode, evaporator coating effectiveness
high P/R plasmas

FY08

FY05-07 research milestones will take advantage of 
planned capabilities and contribute to key FE science
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1) Transport & Turbulence: Physical processes that govern heat, particle & momentum confinement
Characterize q’ & ∇Te effects Measure high-k Assess high-k turbulence
on electron transport turbulence spectra and electron transport

17Exp. Run-Weeks:

FY05 FY07FY06
17 17

Increased funding will enable in FY05-07 key progress 
in science of sustained high performance ST plasmas

6) Integration: Integration of external control and self-organization physics
Characterize high-BS & (I) Characterize VL = 0 
low-VL plasmas for > τskin plasmas for > τskin

Advanced Particle
Control Decision Point

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

3) Wave-Particle Interaction: Use of electromagnetic waves to sustain and control high-temperature plasmas
Assess effects of beam-Alfvénic Understand & optimize (I) Measure fast-ion transport
ion driven instabilities on core JNB HHFW coupling due to fast-ion driven modes

FY08

5) Boundary Physics: Interface between fusion plasmas and normal temperature surroundings
Characterize pedestal (I) Characterize Li pellet & (I) Assess long-pulse heat & 
and SOL of low-A, H-mode, evaporator coating particle control requirements of 
high P/R plasmas effectiveness low-A, H-mode, high P/R plasmas

2) Macroscopic Stability: Role of magnetic structure on plasma pressure & bootstrap current
Study rotating plasmas close Characterize effectiveness (I) Characterize tearing
to “wall-stability” with EF of closed-loop EF/RWM mode onset conditions &
correction control impact
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NSTX Increased Participation in ITPA-IEA LT 2005 Joint Experiments
ITPA-IEA LT Meeting: December 8-10, 2004
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NSTX Increased Participation in ITPA-IEA LT 2005 Joint Experiments
ITPA-IEA LT Meeting: December 8-10, 2004 - continued
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NSTX Increased Participation in ITPA-IEA LT 2005 Joint Experiments
ITPA-IEA LT Meeting: December 8-10, 2004 - continued


