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Accelerators
for Industry

Today in the United States many thousands of particle accel-
erators are at work across an extraordinary spectrum of fields
from basic research to industry. Around the world, industry
both uses accelerators for a multitude of applications and
designs and manufactures accelerators for research and indus-
trial uses. Innovations in accelerator technology beget new
applications and vice versa, each reinforcing the other and
building the potential for future industrial and scientific uses
for accelerators.

Worldwide, hundreds of industrial processes use electron-
beam and ion-beam accelerators. Electron-beam applications
center on the modification of material properties. They provide
technology for the cross-linking of polymers, for surface treat-
ment, and for pathogen destruction in medical sterilization
and food irradiation. lon-beam accelerators, which accelerate
heavier particles, find extensive use in the semiconductor
industry in chip manufacturing and in hardening the surfaces
of materials such as those used in artificial joints. Industry
is also pursuing the manufacture and application of super-
conducting radio-frequency, or SRF, accelerators. These SRF
accelerators presently find use mainly in basic research and
defense applications.

Private-sector organizations are the principal developers
of industrial electron-beam and ion-beam accelerators and
of their many successful industrial applications in markets that
have evolved over decades. Government-funded national
laboratories are the major developers and main users of SRF
accelerators, with private-sector involvement in supplying
SRF cavities, klystrons, couplers and cryogenic components.



Crosslinking of polymers by an electron beam, as in this Illinois
plant, improves heat resistance of coatings for wire and cable.
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Around the world, industry
both designs and
manufactures accelera-
tors for research and
industrial uses and

uses accelerators for a
multitude of applications.
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A Rhodotron, a commercial electron-beam
accelerator for industrial applications
including sterilization of medical devices

To take advantage of the significant potential to increase
existing markets and to develop new accelerator applications
for all three technologies, both industry and government will
need to address critical barriers to expansion. Electron-beam
accelerators, for example, could replace thermal processes in
the curing of inks and coatings, with energy savings and benefit
to the environment. However, concerns about reliability and
financing make customers wary of changing to a new accelerator
process from a familiar thermal one. Similar concerns block
the development of applications for waste water and flue-gas
treatment. A cost-sharing government-industry partnership
for long-term demonstrations would reduce risk and open up
potential markets for accelerator technology.

Several national-laboratory programs have SRF accelerator
components in the procurement pipeline, but U.S. industry
currently lacks the capacity to produce the required quantities
on the estimated schedules. As the only major U.S. customer
for SRF technology for the next five years, the government
must integrate industry into SRF programs, as Japan and
Europe have done, in order to prepare U.S. industry for the
cost-effective manufacture of key SRF accelerator components
to meet government procurement schedules. Without a major
government-supported industrialization effort, most of these
procurements will go offshore.

Two factors retard the growth of accelerator technologies
for industry. First, there is a need for more Department of
Energy engagement in technology exchanges within existing
organizations, and for workshops and other regular interactions
with industry. Small companies often lack R&D resources
and need ways to address their R&D needs while protecting
intellectual property. Second, high risk makes customers
hesitant to switch from existing processes to particle acceler-
ator-based technologies. Government support for user facilities
and demonstrations could go far to establish the value
of accelerators in saving energy and preserving the environment.

Industrial applications of accelerator technology comprise
the areas of electron-beam, ion-beam and SRF technology.
Other applications of accelerated electrons, not discussed in this
section, include scanning electron microscopy, electron-beam
welding, and medical diagnosis and treatment.






