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How far is tokamak fusion from being a fusion-fission core

L.E. Zakharov
Princeton Univeristy, Princeton Plasma Physics Laboratory, MS-27, PO Box 451, Princeton NJ 08543, USA

Without abandoning its noble goal for clean (or almost clean) inexhaustible energy source based on fusion of hydrogen isotopes, fusion can much more realistically achieve an intermediate, but not less important, goal to be a component of re-emerging nuclear energy industry. Instead of producing energy from its 14 MeV neutrons, it can better utilize them for converting U-238 or Th-232 into fissile elements for breeding the first load for fast breeder reactors, or a reasonable portion of fuel to close the fuel cycle of conventional nuclear reactors.

Three huge problems, i.e., 
(a) tritium breeding in unprecedented amounts,
(b) destruction of the First Wall by 14 MeV neutrons, and
(c) extraction of  high-temperature (700-800^o C) heat from the nuclear zone of a toroidal device,which are still ahead of "pure" fusion and never been touched, are dramatically mitigated to near non-existence in the role of fusion as a fuel preparation factory for nuclear power plants.

Even this "truncated" fusion-fission (FF) mission cannot be accomplished based on the present, now zero-velocity "main stream" approach, which with time is getting more and more fragmented as plasma physics research, and is trapped into its 35 year old hopeless concept of a fusion power reactor. 

Instead, this talk outlines the theoretical and experimental basis of a new (1999) concept, called LiWall Fusion (LiWF), based on new plasma regimes, i.e., "core fueling by neutral beam injection + pumping plasma edge by a lithium surface". By eliminating the dependence of confinement of anomalous electron transport, edge localized modes,  peaking of the plasma current, thermo-force (driving impurities to the plasma), needs for alpha-particle heating, etc, LiWF is very well suitable for the FF mission, suggesting realistic devices with a JET-size plasma for demonstration of the FF mission.
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