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1 LiWF Benefits

• Low recycling

• Improved confinement

• Disruption control (ELMs, etc)

• Flat temperature profiles

• Improved fusion efficiency

• Improved scaling laws

BETTER, FASTER, CHEAPER FUSION POWER
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2 General considerations

• NEED FOR BREAKTHROUGH IN FUSION

• LiWF is a promising approach

• Therefore should be given the HIGHEST priority

• Efficient Li R&D should be done under real divertor tokamak env ironment

• Goal: CDX-U achievements should be reproduced and even surp assed

• Consequently, NSTX lower divertor, fully covered with a mac roscopic liquid Li film is
the most natural and promising method to attain above goal

• Results will be used to update NSTX-U design, such as to inclu de a properly opti-
mized LLD from the beginning of its operation

• A proposal will be made to JET
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3 General description

1. First stage - end of FY2011 - Understand Macroscopic Li-la yer behavior

• 4 sectors of the target plate (0.1 mm SS/20 mm Cu) for inner lowe r divertor

• Preloaded with 1 mm Li layer

• Thermal control (?)

• Diagnostics

• Two week experiment

2. Second stage - beginning of FY2012 - R&D on plasma regimes

• Permanent target plate with replenishment of 0.1 mm Li (betwe en runs).

3. Future plan

• Highly controllable flowing Li-system

8 Abraham Sternlieb, Lithium Strategy Discussion, PPPL, Princeton NJ, December 07, 2010
THEORY

PPPL



From Li Conditioning to the LiWall Fusion regime
It is much more efficient to prevent plasma cooling by neutral s from the walls,

rather than to rely on extensive heating power.

The best possible con-
finement regime: energy
losses only due to particle
diffusion

3 stage proposal tasks for NSTX:
(a) Temporary Li preloaded (1 mm) plates
(LLD2) for two week experiments in 2011
(b) Stationary LLD2 (0.1 mm of Li) with
replenishing system
(c) Flowing Li system for the next step

The mission of NSTX

is to demonstrate the fea-
sibility of the LiWF regime
as an approach to fusion

Li PFC

Plasma
16 keV

80 keV NBI

and particle losses
diffusive energy

D+

Priority is high:
(a) Make a tangible shift in magnetic fusion
(b) Opening the possibility of Q>5 DT experi-
ment on JET
(c) Motivating the proposal on ST1 with

Qequiv=5 and providing design data in
PPPL

Experimental goal:
(a) NBI fueling: 1-2 MW 60 keV

(b) Recycling: R
ecycl
e,i < 0.5

(c) Gas influx: ΓgasI < ΓNBI

Experimental PMI test stand is needed to perform the proposed tasks

Objectives of the PMI facility: technology development of L LD2 including:
(a) Fabrication of the (0.1 mm SS)/(20 mm Cu) LLD2 (Mo coating is optional)
(b) Loading LLD2 with 1 mm Li and sealing
(c) Installation in NSTX and machine conditioning
(d) Development of the Li replenishing system for stationary LLD2
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4 Needs

• Set up project management

• Allocate resources

• Start activities now
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5 Final Remarks - URGENCY

• We believe our proposal is the most promising in establishin g Li effectiveness/credibility

• The impact on fusion may be crucial – “TO BE OR NOT TO BE”

• A creative and courageous approach is imperative (additiona l funding improbable)

• PPPL/NSTX becomes world leader in LiWF

• DoE’s Question: where is the highest R&D return-impact/inv ested $$

• It the proposed experiment is implemented and successful, t he next device will be
much better, for the same price

• Now USA fusion programme is at a crossroad

• It is a unique opportunity for PPPL

• It is a moment of truth for PPPL

• It is practically now or never
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