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Research and development work on high-power accelerators has been under
way for many years at institutions and laboratories throughout the
world. The incentives for a large fraction of the activities have been
directly related to developing and improving machines for high- and
medium-energy physics research. Recently, significant developments in
the underlying accelerator technology have been realized for more
practical accelerator applications. These developments have been geared
tov/ards requirements and desires of the industrial, medical, energy, and
military conwwoities.

Developments in high-power ion-beam accelerators will be described in the
perspective of their eventual use or application. Some of the
applications are near term while others look promising for the future.
In particular, reference will be made to accelerator applications in the
areas of producing specific material that may be in short supply
(radioisotopes, fissile isotopes, tritium), enhancing development of
materials for high radiation environments {using large particle fluxes
from beam targets such as FMIT for fusion materials studies), catalyzing
reactions (transmutation of long-lived wastes, muon-catalyzed fusion),
and radiotherapy or radiography.

A number of laboratories have been investigating aspects of transforming
fertile material to fissile material by employing a high-current,
high-energy accelerator combined with an appropriate target. Although
the studies have shown the accelerator breeder to be feasible,
economically and technologically, present prices for natural uranium (and
for enriched fissile materials) demonstrate that it will be a while until
naturally occurring resources are depleted to the extent that bred
material is competitive in price. The basic accelerator (usually 300 mA
of protons at 1 to 2 GeV) for such a breeder could be used effectively in
other applications such as producing tritium, transmuting long-lived
waste products, producing radioisotopes, and for fundamental scientific
research (using the very large neutron and other particle fluxes
generated in suitable targets). Such an accelerator would be an
important component of a muon-catalyzed fusion system. Recent
experimental results on muon-catalyzed fusion reactions continue to
indicate that this process could become an important contender as a
future power source. In this case, the target of the accelerator breeder
would be used as the source of muons that are used to catalyze fusion
reactions.
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High-power beams from lower energy accelerators (35-200 WeV) would he
effective in radiotherapy, radiography, materials research, activation
studies, radioisotope production, and studies of beam-transport effects.
Recent developments in accelerator and related technologies will be
described with emphasis on how they affect present accelerator designs
and the ultimate qualifiers—cost, performance, and end product.
Futuristic accelerator ideas will be mentioned briefly, to indicate the
direction some of the technology is heading.


