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Accelerators: multifaceted instruments for science and industry

Lenny Rivkin, EPFL & PSI

Accelerators are developed and built to help advance the
limits of our knowledge across a wide spectrum of fields.
The high energy and precision frontiers in particle physics,
synchrotron light sources with high intensity, coherence and
extremely short pulses, intense neutron and muon beams
as well as proton beams for medical applications, are some
examples of recent advances that have taken place at the
two world class accelerator laboratories CERN and PSI.
The presentation will illustrate the on-going development of
accelerator concepts beyond the existing technology incluad-
ing the high-field superconducting magnets, high gradient
and compact accelerators. The current analytic capabilities
of the present accelerator-based platform for experimen-
tal science are being transformed to a facility for industrial
problem solving. The advanced manufacturing with analyt-
ics platforms will in turn play a crucial role in the develop-
ment of advanced accelerator components that will form the
basis for future accelerator-driven infrastructure.

In 1927 the first radio frequency (RF) accelerator was con-
structed and operated by a young Norwegian student Rolf
Wideroe in Aachen, accelerating potassium ions to the en-
ergy of 50 keV. He successfully defended his 27 pages long
PhD thesis that year, only to go on to invent and build sev-
eral other types of accelerators that soon found various ap-
plications well beyond the original field of nuclear physics.
Most of his long career Wiederoe dedicated to the design
and production of accelerators for industrial and medical
applications at the Brown Boveri Company in Baden, Swit-
zerland, as well as to teaching accelerator physics at the
ETHZ.

Close to 30°000 accelerators around the world are in use
today to analyse and modify the physical, chemical and bi-
ological properties of matter. These modern industrial and
medical tools represent close to 2 G$ market and are used
in production of close to 500 G$ worth of goods. About 200
of them are used for fundamental and applied research, ex-
tending the tradition of building instruments to study Nature
around us that started with optical telescopes and micro-
scopes. Accelerators have become an essential tool for re-
search and numerous applications enabling us to address
society’s essential needs.
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Ninety years later we are planning an accelerator that would
increase the particle energy by nine orders of magnitude, up
to 50 TeV. The Future Circular Collider (FCC) study for the
possible next large instrument at CERN is presently being
conducted by a truly global collaboration involving 111 insti-
tutes from 25 countries and supported in part by the Euro-
pean Commission. An ambitious and challenging research
and development program in high field superconducting
magnets is under way (Fig. 1).
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Fig. 1. The ambitious and challenging development program to-
wards 16 Tesla superconducting magnets for the FCC is under
way at CERN and around the world, including European national
laboratories, as well as laboratories in USA and Japan. The Swiss
State Secretariat for Education Research and Innovation (SERI)
supports the future oriented accelerator project FCC at CERN
and the development of accelerator concepts beyond the existing
technology with an extraordinary grant as initial funding for these
activities.

At the same time the novel imaging methods call for more
performant and compact accelerators providing bright
beams for biomedical applications as well as the semicon-
ductor industry (Fig 2).

Fig. 2 (top right on the title page). A novel compact (5 by 10 m) very
bright EUV light source COSAMI is being developed at the Paul
Scherrer Institute. It is designed for actinic mask inspection of the
next generation of integrated circuit chips.



