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Power Handling

21 weeks/year

Fast CHERs

 power balance, heat flux scaling

Divertor and center stack swept Langmuir probes        Optimize X-point recipr.
probe

Helium Line ratio
MPTS  20-30 ch

ST Edge
Physics

Improved
TMB

Divertor SPRED

Particle Control
and Fueling

Li/B pellets and first Li
evaporator system

Cryopumps and
baffles

liquid 
Li 

module?

Fast pressure
gauges

Additional visible, filtered cameras

CT 
injector?

fueling studies
Supersonic gas injectors

D2 pellets: LFS

 divertor bolometer, upgrade

add’l IR camera

Fast IR camera

MPTS
divertor chans

Ion Energy
Analyzer-SOL

DiMES probe

Divertror Imaging
Spectrometer

Pedestal and ELM characterization Edge Optimization Studies

transient event studies

Choose 
Cryopump(s)

detachment studies

D2 pellet: HFS

MPTS  30-40 ch

particle  control
studies

Quartz crystal deposition monitor, upgrade

IPPA:
10 yrIPPA:

5 year
FY02 03 04 05 06 07 08 09

PFC 
upgrade?

 Tile 
material 

for Li film 

Lithium film studies

particle balance
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Opportunities in boundary physics for 2009-13

• Liquid lithium test in diverted machine with hot SOL

• What sets the H-mode pedestal widths?

• What determines the ELM regime?

• What sets the SOL width?

• How does an ST divertor extrapolate?

• Test X-divertor? Optimize shape (secondary PP, closed…)

• Does the fueling method affect performance in an ST?

• PFC Materials research? Migration? (Not discussed)
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Opportunities in boundary physics for 2009-13

• Liquid lithium test in diverted machine with hot SOL
 Better core confinement?
 Controlled Zeff?
 Improved edge stability?
 Reduced recycling and core fueling?

• What sets the H-mode pedestal widths?
 Transport, stability or fueling?
 How can the pedestal be optimized?
 Does the pedestal limit core performance?

• What determines the ELM regime?
 Transport, stability or fueling?
 Are there steady small ELM regimes? How to extrapolate?

Hardware 09?
Diagnostics?

More Thomson
More ERD
Improved EFC

to avoid
Locked Modes

Run Time
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Opportunities in boundary physics for 2009-13

• What sets the SOL width?
 Existing models predict 1-2mm; λq

mid ~ 6-10mm
 Role of turbulence? Gyro-motion? Transient events?
 How about λn

mid and λT
mid

 Scaling with Ip, Bt, PNBI
• How does an ST divertor extrapolate?

 P/R correct parameter? q||? q⊥?
 Role of magnetic balance, divertor volume?
 Radiative or detached divertor compatible with good τE?

• Test X-divertor? Optimize shape (secondary PP, closed…)
• Does the fueling method affect performance in an ST?

 Gas puffing vs. Pellets vs. CTs?
 Should we consider a divertor cryopump?

Div. LP
Fast IR
Run Time
Manpower

Run Time
2D DivTS?
Hardware
Hardware

Hardware


