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A fully nonrecycling first wall is predicted to fundamentally alter the nature of a tokamak plasma. Nonrecycling walls and the high beta limit already demonstrated in the spherical tokamak (ST) combine to produce a very attractive, compact reactor concept.  Recent experiments in the Current Drive eXperiment – Upgrade (CDX-U), a small ST with R=34 cm, a=22 cm, Btoroidal = 2 kG, IP <80 kA, Te(0)~100 eV, ne(0) < 5 ( 1019 m-3, at the Princeton Plasma Physics Laboratory, utilized full lithium wall coatings, in combination with a 600 cm2 liquid lithium limiter, to produce discharges with global energy confinement times of up to 6 msec. Confinement times with lithium wall coatings exceed previous CDX-U results by a factor of 6-10, and ITER98P(y1) (ELMy H-mode) scaling by a factor of 2-3.2 This is the largest change in confinement which has ever been observed in an ohmic tokamak.  Recycling coefficients of <30% have been measured, which is a record low value for any magnetically confined plasma. Lithium wall coatings were applied with two techniques – electron beam-induced evaporation of a toroidal lithium-filled limiter, and vapor deposition from a resistively heated lithium-filled oven. The use of both systems produced 1000 Å thick lithium layers during the 5 minute period between discharges. An overview of the final results from CDX-U lithium operations will be presented. Except for 600 cm2 of liquid lithium surface in the limiter, most of the lithium coating the limiters and walls in CDX-U was a solid, at room temperature. CDX-U is now being upgraded to the Lithium Tokamak eXperiment (LTX), which will test transport and profile modification with fully nonrecycling thin-film molten lithium walls. First plasma in LTX is scheduled for spring 2007. Reactor implications of an ST with nonrecycling walls, as well as the construction status and research plan for LTX, will also be discussed. 
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