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Abstract 

For both inertial and confinement fusion, a critical need is to develop an appropriate “first 
wall” that will face thermonuclear plasmas.  It has been difficult to find a solid material for the high 
power densities and large neutron fluxes that a plasma-facing component (PFC) must handle for 
long periods of time.  An alternative is to use liquid metals for a fusion reactor PFC.  Radiation 
damage will not be an issue for such PFCs, and since they can flow, they are able to dissipate high 
heat loads.  Furthermore, any material removed by erosion can be readily replenished.  At the 
Princeton Plasma Physics Laboratory (PPPL), there is an active program in small and large-scale 
magnetic confinement devices to develop a liquid lithium PFC.  To simulate high power loads, 
experiments were conducted with an electron beam directed at a large, free-surface liquid lithium 
“pool,” and effective heat dissipation through convective cooling was demonstrated.  Discharges 
with lithium as a PFC showed a marked reduction in recycling, or the re-introduction of cold fuel 
gas into the plasma from the chamber wall, and a significant improvement of energy confinement 
was observed.  This talk will describe lithium PFC research on two facilities at PPPL.  The Lithium 
Tokamak Experiment (LTX) is a modest sized toroidal confinement device that is the first to have a 
conformal liquid lithium wall that encloses the plasma.  The National Spherical Torus Experiment 
(NSTX) is a larger magnetic fusion machine that is the first to have liquid lithium in its divertor 
region. 
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