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• Results Review and Run Assessment (7/27-29/06)
• DOE Q3 Review (8/2/06) – attached, thanks for extensive inputs.
• Facilities Mid-Term Review relative to the 5-Year Plans – 2-hour 

presentations + 1-hour discussion (9/20-21/06)
• DOE notice on research collaboration proposals from national labs 

(letter of Intent: 9/8/06; full proposal: 10/6/06)
• Upcoming meetings & events

• International ST Workshop, Chengdu (10/11-13/06)
• IAEA FEC 2006, Chengdu (10/16-21/06)
• ITPA Topical Group meetings (10/23-26/06)
• DPP APS, Philadelphia (10/30-11/3/06)
• JPFS Annual Meeting, Tsukuba (11/27-30/06)
• IEA-ITPA review & planning Workshop, Naka (11/30-12/1/06)
• NSTX Research Forum (week of 12/4-8/06)
• NSTX PAC-21st Meeting (1/17-19/06)
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R(06-1): Perform highly localized measurements of 
high-k turbulence – core fluctuations

• Measured core high-k fluctuations at several k’s for RS L-mode plasmas.
• Observed strong spectral asymmetry as Te rise rate decreased.

Mazzucato,
Park, 
Smith, et al.
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Measured outboard (ρ ~ 0.75-0.95) fluctuations in L/H-
mode plasmas; assessing effects of refraction

L-mode

H-mode

H-modeL-mode
• Scattered signals shift to higher k
• Asymmetric spectrum remains in H-mode
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Demonstrated effectiveness of 
closed-loop EFC, despite large 

mismatch in field patterns.

R(06-2): Characterize effectiveness of closed-loop Error 
Field Control with ITER-like EF/RWM Coils (also MDC-6)

Control coils

NSTX EF/RWM Configuration

Menard et al.
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R(07-2): Characterize effectiveness of closed-loop RWM control & 
dependence on rotation using ITER-like control coils (also MDC-2)

• Demonstrated closed-loop RWM control 
in high β, low A, low rotation plasmas 
(ωφ < ωcrit)

• Used n=3 magnetic braking
• PRL 97, 045004 (28 July 2006)
• Ready to study ωφ dependence

Sabbagh et al.
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R(06-3): Assess Closed-Flux Generation Using 
Transient Coaxial Helicity Injection (CHI)

2006

2005

2006
2005

• Substantially improved closed flux current via hardware improvements.
• Verified feasibility of CHI startup to high current.
• Obtained closed flux surfaces consistent with equilibrium reconstruction.
• To optimize high current discharge

Raman et al.
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R(06-4): Characterize Effects of Lithium Wall Coating 
on Recycling (DOE-OFES Tracked)

• L-mode: Li-coating reduced particle recycling in the succeeding shot only.
• H-mode: measurable improvements in temperature and rotation.
• Recommend fast between-shot coating; increase area of coating on divertor.

Kugel et al.
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NSTX devoted 1/3 run time to, and completed half of, 
the ITPA 2006-2007 Joint Experiments commitment
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CDB-2,6: Confinement scans in Ip & BT (fixed n, PNB) 
and in ν* & β (fixed q, ρ*) were very successful

NSTX enables determination of ε & β scaling.
Initial scaling indications are favorable at constant q: (Ip or BT)1.2−1.3.
• BT: improvement in electron transport with BT for ρ ≥ 0.5 – ETG?
• Ip: improvement in ion transport with Ip for ρ ≥ 0.5 – neoclassical?
• βT: only weak dependence – more favorable than larger A results.
• ν*: τE ~ BT

−1ν*−1 – due to both electron (BT) and ion (Ip)?

Kaye et al.
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MDC-9: Fast Ion Redistribution via Alfvén Modes – NSTX 
Observations Verify “Hole-Clump” Theory

• Single parameter fit to frequency evolution using model of hole-
clump pair creation in fast ion velocity distribution
[Berk et al, Phys. Lett. A 234 (1997) 213].

• Paper submitted to PRL
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PEP-9,16: Comparison of small-ELM regimes – Increased δ
Decreases ELM Magnitude and Divertor Heat Flux
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NSTX Team Meeting, 8/9/0613

SSO-2.1-3: ITER Hybrid Mode – High Performance & fBS
Plasmas Sustained for ~2 Current Redistribution Times

• Enhanced diffusion of core fast ions needed to match the current
profile inferred from MSE data.  Paper to appear in PRL.

Menard et al.
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DSOL-18: NSTX leads in Quartz Micro-Balances 
(QMB) impurity and deuterium migration studies

• Monitored time-dependent 
deposition of Li

• Mechanism: dynamic retention of 
D in plasma shadowed regions 
determined by pump-down 

• C & CxDy migration small in 
comparisonSkinner et al.

NSTX QMB’s

First shots of day End-of-day
pump-down
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NSTX research results are well represented at the 
IAEA Fusion Energy Conference 2006 (10/16-21/06)

Active participations in satellite meetings: 12th Int. ST Workshop & ITPA meetings
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4 invited papers at the 2006 DPP APS Meeting (10/30-
11/3/06) & 56 contributed papers

Gyrocenter shift and H-mode transitionUC DavisKC Lee

Solenoid-free plasma start-up in NSTX using 
transient CHI

Washington UR. Raman

Transport with reversed shear in the National 
Spherical Torus Experiment

NovaF. Levinton

Active RWM stabilization in low rotation, high 
beta NSTX plasmas

Columbia US. Sabbagh
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Recent Activities and Upcoming Reviews

• PAC-20th conference call meeting addressed Program Letter 
for FY 2007-2009; posted on webpage last week.  PAC-21st

meeting scheduled for 1/17-19/07.

• Alerted Team of Office of Science Program Announcement to 
National Laboratories LAB-06-21 on Fusion Research on 
National Spherical Torus Experiment; to distribute alert further.

• Mid-term review (9/20-21/06).

• Research Forum tentatively scheduled in early December 
2006.

2
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Summary

• All FY06 Research Milestones are projected to be achieved 
on schedule, 

• Broad progress is made on ITPA joint experiments

• Extensive representation at upcoming meetings

• Supporting DOE in research collaboration proposals from 
national labs and preparing for upcoming review

2
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