
1XP701 shot development – J. Menard

High LITER evaporation rates (30-40mg/min) with 
7 min He glow can significantly increase D pumping

Black reference discharge w/o LITER from 2007
Red with LITER (different beam programming unfortunately)

Green Strong LFS fueling needed in IP ramp to match reference

LFS Piezo voltage (150V max)

H-mode transition times

Early density 
reduced by 

factor of 2 for 
same fueling



2XP701 shot development – J. Menard

LITER Achieve same βN and flux consumption of previous long-pulse 
discharges with 1/3 less NBI power (using NBI A+C) and at lower density

Black w/o LITER - 2005 long-pulse discharge at 750kA and 4.5kG
Red with LITER, same βN 5-5.5 with 2 sources τE = 35ms 55ms

Note lower ne and 
slower rate of 

density rise with 
much higher early 

LFS gas fueling 

• ISD Goal: try to achieve constant ne in flat-top (4x1019m-3) using shoulder and SGI fueling

LFS Piezo voltage (150V max)



3XP701 shot development – J. Menard

LITER Achieve lower li and higher κ compared to reference

Black w/o LITER - 2005 long-pulse discharge at 750kA and 4.5kG
Red with LITER, li decreases 10-20% κ = 2.35 2.45 (goal is 2.6)

• ISD Goal: try to achieve κ = 2.6 LSN at high βN and high δ



4XP701 shot development – J. Menard

Fully non-inductive scenario requires 
higher confinement, higher q, strong plasma shaping

• Need 60% increase in T, 25% decrease in ne
– Lithium for higher τE & density control?

• 20% increase in thermal confinement
• 30% increase in HH98

– Core HHFW heating

• Want q0 ≈ qmin ≈ 2.4 ⇒ higher with-wall limit

κ= 2.3, δX-L = 0.75
δRSEP = -1cm

κ= 2.6, δX-L = 0.85
δRSEP = -2mm

• Higher κ for higher q, βP, fBS

• High δ for improved kink stability

Experiment
(116313)
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