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Considering the size of the country and its population, Swit-
zerland hosts a respectable number and diversity of large 
research facilities (RI). With respect to size and prestige, 
CERN, the internationally embedded and financed institu-
tion in Geneva, is at the top of the list.
Large research infrastructures are usually serving interna-
tional or at least national user communities by providing 
facilities that, in general and for various reasons, are not 
hosted by universities or single private RIs. Exceptions in 
the Swiss landscape are briefly mentioned below. In this lim-
ited overview we concentrate on RIs in Switzerland serving 
communities active in experimental research topically linked 
to natural sciences in a broad sense.

An early large-scale RI in Switzerland
In 1922, the Schweizerische Naturforschende Gesellschaft 
(SNG), currently the Schweizerische Akademie der Natur-
wissenschaften (SCNAT), asked a newly founded commit-
tee to establish and manage a high alpine research station 
at Jungfraujoch (JFJ). With some delay, an International 
Foundation “High-alpine research station Jungfraujoch” 
was founded in 1930. Among the founding members were 
representatives of various countries such as the German 
Kaiser Wilhelm Gesellschaft, the Royal Society in London, 
Austria’s Akademie der Wissenschaften, the Université de 
Paris, the Fonds National de la Recherche of Belgium and, 
as the local actors, the SNG and the Jungfraubahn Ge-
sellschaft. The well known SPHYNX building hosting the 
laboratories and the observatory was completed in 1937. 
With the participation of an international user community, 
research activities in fields such as physiology, meteorology, 
glaziology, radiation research, cosmic radiation and astron-
omy have been pursued since then.
Today the JFJ is a prime site of many global networks for 
atmospheric monitoring, contributing important data to the 
Global Atmosphere Watch (GAW) of the World Meteorolog-
ical Organization (WMO). For this reason it is particularly 
important that, because of an increasing flow of tourists at 
the JFJ, measures to preserve pristine environmental con-
ditions are successfully implemented soon.

Research of small units of matter requires larger instal-
lations
After the discovery of the neutron in 1932, nuclear physics 
became a new prime topic of research in physics but re-
quired a new experimental tool in the form of particle accel-
erators based on high-voltage generators. Next to pioneer-
ing work done in the UK and the USA, a particularly new 

and important development was due to E. A. Lawrence in 
Berkeley. He successfully introduced the cyclotron principle 
combining high voltage providing energy to and magnetic 
fields for track keeping of the charged particles in the cir-
cle-shaped device. The 27-inch version of the accelerator 
provided a maximum energy of 5 MeV. In Switzerland, the 
first cyclotron was installed at ETH Zürich after 1940. Under 
the guidance of P. Scherrer, the apparatus was designed 
and built in a collaboration between scientists at ETH and 
industry involving the Maschinenfabrik Oerlikon (MFO) and 
Brown Boveri Corporation (BBC), reaching an energy of 
15 MeV.
The design and construction as well as the following up-
grading of the installation was the beginning of a long and 
lasting tradition of accelerator research and development in 
Switzerland and of the continuing education and provision 
of know-how for the following generations of physicists and 
engineers.

An unexpected opportunity for Switzerland: The Found-
ing of CERN and its Success Story
In the context of “Research in Europe” after 1950, a major 
step was taken at the UNESCO Conference 1951 in Paris, 
namely the founding of the Conseil Européen pour la Re-
cherche Nucléaire (CERN). During one of its first meetings 
the installed CERN Council decided to establish a new lab-
oratory in Geneva. In 1954, backed by a positive public vot-
ing of the Canton of Geneva, the European Organisation 
for Nuclear Research, still named CERN, was established 
involving 12 member states at the time. The first installa-
tion in the form of a 600 MeV proton synchrocyclotron was 
inaugurated in 1957, intended to serve for experiments in 
nuclear- but also particle physics. The next device, intended 
to be used entirely for particle-physics experiments was in-
augurated in 1959 and reached 28 GeV. With this machine 
the particles W and Z were discovered in 1983. A new tun-
nel for the large electron-positron (LEP) collider with a cir-
cumference of 27 km was completed in 1988 and served to 
study the properties of the W and Z bosons up to energies 
exceeding 100 GeV. At the end of 2000, the LEP collider 
was shut down. In 2008, the Large Hadron Collider (LHC), 
built up in the LEP tunnel, went into action and on July 4, 
2012, the collaborations around the detectors CMS and AT-
LAS announced the observation of a particle consistent with 
the expected Higgs boson!
From its beginning, Swiss researchers were significantly in-
volved in research activities offered by the installations at 
CERN.
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From nuclear- to particle physics in Switzerland
In October 1959, after the retirement of P. Scherrer, his 
successor J. P. Blaser immediately attempted to initiate re-
search in particle physics including the planning of a new 
national laboratory, the Swiss Institute for Nuclear Research 
(SIN), hosting a proton accelerator covering the medium-en-
ergy range, typically 600 MeV, and providing free access to 
interested researchers at Swiss universities.
The planning process finally resulted in an installation pro-
viding intense beams of r- and n mesons based on a new 
concept of the proton accelerator in the form of a ring cyclo-
tron that promised to produce high proton currents. With re-
spect to particle physics, the SIN infrastructure first served, 
as intended, to enhance the topical competence of Swiss 
physicists in that field and to prepare them for experimental 
activities at CERN in order to be able to contribute signifi-
cantly to upgrades and technical improvements of existing 
and new installations and, of course, their use. Experiments 
at SIN, increasingly attracting an international clientele, 
concentrated on high-precision experiments in order to test 
theoretical predictions for rare and/or theoretically forbidden 
processes in the appropriate energy range.
A representative example of current interest are experi-
ments to determine the radius of the proton via measure-
ments involving Laser spectroscopy on muonic hydrogen.

Beyond 1988: Extending into other fields of research 
with new installations
The next decisive step in our context was the merger of the 
Federal Institute for Reactor Research (EIR) in Würenlin-
gen, and SIN in Villigen, both situated on directly opposite 
banks of the river Aare in 1988, forming a new national insti-
tute, the Paul Scherrer Institute (PSI).
An early cooperative effort between the two institutions with 
respect to large installations was the planning and construc-
tion of a spallation neutron source (SINQ) for structural and 
spectroscopic investigations of condensed matter, by using 
the intense 2 mA proton beam of the upgraded high intensity 
proton accelerator (HIPA). Due to steps onto new techno-

logical territory, the implementation of the installation took 
some time and first experiments started only in 1996. Nev-
ertheless, SINQ was the first continuous neutron source for 
the intended purpose, based on an accelerator instead of a 
nuclear reactor. Currently, the instrumentation of SINQ com-
prises 19 different stations for studies of structure, structural 
dynamics, spectroscopy and imaging of condensed matter.
Around 1990, PSI was planning its future by considering 
the diversification of its activities into other research areas; 
new ideas for extending its infrastructure for particle-phys-
ics oriented research were not supported by the federal 
authorities. At the time, high-intensity light sources employ-
ing electron synchrotrons were regarded as promising new 
installations for multidisciplinary research in, for instance, 
condensed matter physics, chemistry, biology and engi-
neering. In mid 1995 the concept of an internationally com-
petitive and user oriented Swiss Light Source (SLS) was 
worked out; the federal parliament approved it in 1997 and 
its construction started in mid 1998. First experiments were 
due in 2001!
After a modest beginning with a few typical instruments, a 
dedicated effort during the following years resulted in a di-
verse set of high-quality instrumentation, part of which is al-
lowed to be used by industrial firms for proprietary research. 
The high quality of the source and respective instruments 
resulted, for example, in contributing to reveal the structure 
of complicated molecules such as the 70S ribosome com-
plexed with mRNA and tRNA, which was honoured with the 
Nobelprize in 2009.
The successful operation of SLS encouraged the manage-
ment of PSI to consider a new challenge - the design and 
construction of a “low-cost” but internationally competitive 
Free Electron Laser (Swiss-FEL). The project started in 
2007 and first coherent light was obtained in 2017. To reach 
the goal some new technical solutions had to be found and, 
with respect to financial aspects, the completion of the in-
stallation was planned to be reached in 3 phases, the last 
ending in 2029. The first operative beamline ARAMIS de-
livers short wavelength x-ray radiation since 2018. The 
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complexity of the installation requires close collaborations 
between PSI and interested, technically qualified industrial 
companies.

Examples of other accelerator-based installations at 
PSI
Even before the above-mentioned merger, beams of pions 
and muons from sources based on SIN’s proton accelera-
tor were used for various applications. For example, muons 
emitted from the Swiss muon source (SnS) are used as mi-
croscopic probes for studies of condensed matter, especial-
ly for measurements of internal local magnetic fields. With 
the enhancement of the primary proton-current density in 
the PSI era, a new station delivering muon beams of ener-
gies tunable over four decades could be realized, the first of 
its kind in the world. With this innovation, muons can also be 
used to probe surface layers and/or thin films, an attractive 
possibility for a new group of users worldwide.
Using particles, first pions and later, after the merger, pro-
tons, were and are used for medical purposes in proton 
cancer therapy. The method uses high-tech installations 
that were developed in house and are applied on a growing 
number of patients including children.
Considering the present status of PSI, Swiss researchers 
but also international science communities have access to 
a broad spectrum of large research infrastructures at the 
same site and thus may profit from a situation that is quite 
extraordinary across the globe.

Centro Svizzero di Calcolo Scientifico (CSCS)
The rapidly growing amount of data that are harvested at the 
existing large research infrastructures requires a solid sup-
port from sufficiently large computer centers, either on site 
or off campus, in order to cope with the situation. At present, 
the CSCS in Lugano assumes this national task in Switzer-
land. Since 2011 it is recognized as a User Laboratory in 
the ETH Domain, assuming the role of High-Performance 
Computing and Networking. CSCS is a nationally and in-
ternationally (Europe and overseas) well connected facility 
with a world-class infrastructure based on a hybrid CRAY 
XC50 system. Supercomputing services, interactive com-
puting and long-term storage services are either generally 
accessible via a peer-review process in the user program or 
provided as infrastructure services to externally funded and 
managed platforms.

Large infrastructures at Universities
Grown out of former research activities in nuclear physics 
employing a van de Graff tandem accelerator, the laboratory 
for Ion Beam Physics (LIP) is now hosted by the Physics 
Department at ETHZ. Its activities are dedicated to the de-
velopment of innovative instrumentation and experimental 
methods related to experiments using ion beams in fields 
such as archeology, geosciences, climate history, materials 
sciences, as well as radio-carbon dating related to art, main-
ly paintings, and objects of historic interest. The laboratory 
is involved in projects within Switzerland and abroad. For 
example, in 2019, the LIP was involved in collaborations 
with 199 institutions in 38 countries, including 48 partners 
based in Switzerland, a remarkable performance.
The Swiss Plasma Center (SPC) at EPFL is based on ear-
ly activities of a Plasma Physics Laboratory established in 

1961, then run by a national committee for nuclear energy. 
The institution was renamed Center for Research in Plasma 
Physics (CRPP) in 1968 and joined EPFL in 1973, head-
ed by Francis Troyon, a pioneer in Swiss fusion research. 
Today SPC is a national laboratory with specific facilities in 
an academic environment and a member of the EUROfu-
sion Consortium since 2014. It hosts the basic plasma re-
search installation TORPEX and operates the TCV, a ver-
satile Tokamak device with variable configuration. SPC is 
the Swiss representative in the projects ITER (International 
Thermonuclear Experimental Reactor under construction in 
Cadarache (France) and DEMO, a future prototype com-
mercial fusion reactor. SPC’s current aims are a success-
ful implementation of ITER and to significantly contribute to 
the development of scientific and technological aspects of 
DEMO, including the education of ITER/DEMO generations 
of scientists and engineers.

Swiss Extra Contribution to Secure the Future of CERN
For scientific and technological reasons, it is clearly in the 
interest of Switzerland that CERN continues to be the place 
of choice for experimental research in high-energy physics 
at the present site. The primary goal of the Swiss CHART 
initiative under the auspices of SERI is, as a host country, 
to provide an extra effort to support the CERN project „Fu-
ture Circular Collider“ by contributing significantly to CERN’s 
FCC feasibility study and to generally enforce the future de-
velopment of accelerators beyond existing technologies. Of 
the currently active 19 projects, 9 are dedicated to develop-
ing superconducting magnets that meet the standards of the 
accelerator that is planned for the FCC.
CHART, founded in 2015, also provides opportunities to 
motivate and offer activities for young scientists and profes-
sionals in corresponding fields of activities and to enhance 
and secure the standards of levels of education in various 
ways. Emerging results of CHART activities are intended 
to provide support for the development and upgrading of 
accelerator installations at PSI.

Apart from offering first-rate research opportunities for 
Swiss-based scientists, all the mentioned RIs play an impor-
tant role at the international level and, as user institutions, 
offer open access to researchers also from abroad. Often 
the construction of these infrastructures and their upgrading 
is based on implementing innovative ideas with the help of 
demanding engineering work and craftsmanship, also with 
benefits to Swiss-based industries.
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