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Draft FY2012-14 NSTX-U research milestones 
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Expt. Run Weeks: 

FY2014 

12 

Assess relationship between 
lithium-conditioned surface 
composition and plasma behavior 

Understand core transport and 
enhance predictive capability 

Simulate confinement, heating, and 
ramp-up of CHI start-up plasmas 
(with HHFW TSG) 

Assess access to reduced density  
and n* in high-performance 
scenarios (with ASC, BP TSGs) 

Investigate magnetic braking 
physics and toroidal rotation 
control at low n* (with ASC TSG) 

FY2013 FY2012 

 

 

 

 

 

 

 

 

Transport and 
Turbulence 

Macroscopic 
Stability 

Boundary  
and Lithium 

Waves+Energetic 
Particles 

Solenoid-free 
Start-up/ramp-up 

Adv. Scenarios 
and Control 

ITER Needs + 
Cross-cutting 

Joint Research 
Target (3 facility) 

Develop reduced models for *AE 
mode-induced fast-ion transport 

Stationary regimes w/o large ELMs,  
improve understanding of 
increased edge particle transport 

TBD 

Assess advanced control 
techniques for sustained high 
performance (with MS, BP TSGs) 

Identify disruption precursors and  
disruption mitigation & avoidance 
techniques for NSTX-U and ITER 

Perform integrated physics+optical 
design of new high-kθ FIR system 

Perform physics design of ECH & 
EBW system for plasma start-up & 
current drive in advanced scenarios 

Project deuterium pumping using 
lithium coatings and cryo-pumping 
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In 2012-13 team will also formulate 5 yr plan to access broad 

range of new ST regimes with NSTX-U + follow-on upgrades 

2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 

1 MA Plasma 1.5  2 MA Plasma 

“Snowflake” 

Long–pulse 
Divertor 

NCC  
Upgrade  

HHFW Upgrade 

LLD 

CHI Control Coils 0.5 MA CHI 

0.5 MA 
Plasma 
Gun 

1 MA CHI / 
Plasma 
Gun 

New Center-Stack 

2nd NBI 

Lithium 

Primary 

PP option 

Secondary  

PP option 

Existing 

coils 

Non-axisymmetric 
Control Coils (NCC) 

Moly-tile 

New Center-stack 

2nd NBI 

Upgrade Outage 

NSTX Upgrade 

Research Goals 

• Low collisionality 

plasma regimes 

• 100% non-inductive 

operation 

• Long-pulse, high 

power divertor 

• Advanced high-b 

scenarios 
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1MW 2 MW ECH/EBW 
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Upcoming planning meetings 

• Facility brainstorming 

Feb 7 and 8 
– Go to nstx-u.pppl.gov 

 

 

• Will have theory and modeling needs brainstorming 

meeting after that 

 


