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April 24, 1992

Dr. Steve O. Dean
Fusion Power Associates
2 Professional Drive
Suite 248

Gaithersburg, MD 20879

Dear Steve:

Recently you have heard the concerns of several scientists about the tight
concentration of the fusion research program on tokamaks. The undersigned members of
the Theory Coordinating Committee would like to reinforce that alarm. It is clear that the
fusion program can no longer afford the variety and scale of alternative confinement
systems that were under investigation fifteen years ago; it is also clear that the tokamak
has emerged from such previous work as a clear leader in producing hot, reasonably well-
contained plasmas. Nonetheless, the sharply narrowed research program now supported
by DoE has had distressing consequences.

The critical justification for an active program in alternative confinement has been
emphasized most recently by Noah Hershkowitz and others: a narrowly focused program
may not lead to the development of a commercially attractive fusion reactor. Despite its
achievements, the tokamak is not a proven reactor concept—much less a demonstrably
optimal choice. The history of the US fission program, in particular, should warn us
against premature concentration on one device concept. We strongly support this point of
view, but there are several additional reasons to lament constriction of fusion research.

First and most importantly, by failing to support investigations of nontokamak
alternatives, the program has lost a fertile source of scientific inspiration and learning.
Research on stellarators and magnetic mirrors led to an appreciation of ambipolar
potentials and loss regions; research on pinch devices yielded understanding of con-
strained relaxation and current generation; research on EBT fostered the recognition of
wall constants and “large-orbit” physics. Each of these advances (and there are many
other examples) now plays a major role in our understanding of tokamak behavior; each
has become, or seems likely to become, an element of the practical picture of how
tokamaks work. Can one doubt that there are many more such lessons to learn?

Secondly, concentration of the program has sacrificed scientific talent. Too many
senior people, discouraged by the narrow focus of present fusion research, have turned to
other interests; their intellectual leadership, technical experience and program advocacy is
irreplaceable. Concentration has also cost the program many of it younger contributors:
it has reduced the number of small experimental facilities on which many students were
trained, and it has discouraged students from entering a field in which so many projects,
large and small, are unexpectedly abandoned.







