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1 Purpose and Scope

This updated Roadmap for Swiss Accelerator Research
and Technology (CHART) presents the view of the Swiss
accelerator science and technology community that de-
signs, builds and operates accelerator-based infrastruc-
tures serving a wide range of �elds such as particle physics,
photon, neutron and life sciences including medicine. The
Roadmap addresses the research and technology infras-
tructure needs of these accelerator driven research �elds
in the next decade. These infrastructures are long-term
in nature, often take decades to build, and are being ex-
ploited over decades as well. It is therefore important for
communities that use such facilities to agree on priorities
and future needs in order to pool resources in the best
possible way. This roadmap process will help to establish
the needs of the various scienti�c communities.

CERN belongs to the handful of top scienti�c organiza-
tions having a worldwide impact, which goes way beyond
particle physics, and bene�ts all areas of natural sciences
as well as industry. CERN is, as one of the most acknowl-
edged Brands, recognized by the broad public. CERN's
construction projects have also strongly contributed to
technical innovations in many �elds, such as superconduc-
tivity and detectors, and thus bene�ted industry directly
and indirectly. Technology transfer to industry is a central
mission of CERN and all institutions of the ETH Domain.

With the Large Hadron Collider (LHC) and its planned
Upgrades, CERN is set to remain the world leader in the
�eld of high energy physics until the 2030's and it is at-
tracting the best scientists from all over the world. To
maintain and further strengthen Europe's prime position
beyond the present LHC Physics Program, the preparations
for a new world-class high-energy physics research infras-
tructure have started, as called for by the 2013 update of
the European Strategy for Particle Physics (CERN-Council-
S/106), stating inter alia that:

"Europe needs to be in a position to propose an ambi-
tions post-LHC accelerator project at CERN by the time of
the next Strategy update, when physics results from the

LHC running at 14 TeV will be available and that CERN
should undertake design studies for accelerator projects
in a global context with emphasis on proton-proton and
electron-positron high-energy frontier machines. These
design studies should be coupled to a vigorous accelera-
tor R&D program including high-�eld magnets and high-
gradient accelerating structures, in collaboration with
national institutes, laboratories and universities world-
wide."

Defending CERN's unique role at the high-energy
physics frontier is of utmost importance for Europe as
a whole and for Switzerland, as one of the host countries.
Therefore, Switzerland and France, together with their
European partners, are strongly promoting the �rst steps
to secure the competitiveness of CERN at the high-energy
physics frontier against other initiatives worldwide. CERN
is conducting a Feasibility Study of the Future Circular
Collider and the mid-term review of this study was pre-
sented to the CERN Council at its dedicated Session in
February 2024. The Council expressed its appreciation of
the impressive progress and is looking forward to receiv-
ing the �nal report in 2025. CERN Council concluded that
there were no technological or scienti�c show-stoppers
that would hinder the realisation of the proposed FCC
project.

CHART, the Swiss Center for Accelerator Research and
Technology, was founded to support the future oriented
accelerator project Future Circular Collider (FCC) at CERN
and the development of advanced accelerator concepts in
Switzerland beyond the existing technology. However, the
proposed CHART program has a strategic character not
only for CERN but also for Switzerland. Today CERN has
to dedicate major part of its resources to the next project
HL-LHC. It is the mission of CHART to support CERN for
the phase beyond HL-LHC, the realization of FCC.

Securing the leading role of CERN in this type of re-
search (without being the acknowledged world leader in
this �eld, CERN will eventually lose its �raison d'être�)
is a long-term exercise. In order to reach the technical
standards for a successful extrapolation of the necessary
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new installation, research and development of accelerator
technology needs to be intensi�ed.

For these reasons, CHART was founded in 2016. The
�rst phase of CHART was realised between 2016 and
2018. The second phase of CHART was then launched
in 2018 and is coming to its conclusion in 2024. Dur-
ing CHART Phase 2, more than 20 projects �nanced by
CHART funds were able to present excellent and impor-
tant results. For more information, please visit the CHART
(https://chart.ch) Reports and News pages.

The mission-oriented nature of CHART was highlighted
in a report recently published by the Swiss Science Council
(Mission-oriented Research and Innovation in Switzerland,
SSC Report 1/2023): "The Swiss Accelerator Research
and Technology (CHART) programme is a good example
of a mission-oriented programme. It aims at supporting
the Future Circular Collider at CERN. In this case the
receiver of the results is CERN. Such initiatives bene�t
both science and Switzerland."

This updated Roadmap at hand was established under
the auspices of CHART and covers speci�cally the period
of 2025 to 2032. In view of the long-term nature of these
activities it is foreseen to periodically update this Roadmap
beyond 2032.

The CHART Council consists of one representative of
each participating institution governs CHART. Chaired by
H.-R. Ott (SCNAT), the members are: M. Benedikt (CERN),
Ch. Theiler (EPFL), R. Wallny (ETHZ), M. Seidel (PSI)
and G. Iacobucci (Uni Genève). Principal Investigators of
the CHART Projects form the Executive Board, chaired by
L. Rivkin from PSI, the Host Organisation. More details
on the structure, projects and outcomes of CHART can
be found on CHART Website (https://chart.ch/). The
members of the CHART Roadmap Editorial Board are
B. Auchmann, M. Calvi, P. Craievich, T. Pieloni, L. Rivkin
(Chair), M. Seidel, and C. Senatore.

2 Findings and
Recommendations

The CHART Collaboration supports future accelerator
based projects in Switzerland. The Future Circular Col-
lider (FCC) at CERN is the main focus, but the know-how
in accelerator science and technology available is also an
important driver for present and future accelerator driven
research infrastructures in Switzerland.

Accelerator science and technology R&D in Switzerland,
fully embedded in an international context, re�ects the
priorities formulated in the European Strategy for Particle
Physics (ESPP) as well as in the SCNAT Roadmaps for
2025 � 2028 period. CHART is actively contributing to the
Accelerator R&D Roadmap by the Laboratories Directors

Group (LDG) as part of the ESPP.
Particle Physics - future of CERN : CHART recom-

mends continuing support for a future large collider
project at CERN in the years to come. It furthermore
states that building up on existing expertise in accelerator
science and related �elds that are essential for the suc-
cessful realization of such a project should be a national
priority.

High Field Magnets development : CHART views su-
perconducting high-�eld magnets as the key enabling
technology for future accelerators of hadrons and muons.
Moreover, the technology makes more compact accel-
erator systems possible, such as medical accelerators
and gantry magnets. CHART recommends a contin-
ued and unrelenting push for innovation in low- and
high-temperature superconducting magnet technology
to achieve respective performance and cost targets.

Photon Science – future of PSI : CHART recom-
mends further development of unique sources of syn-
chrotron radiation by upgrading and expanding the ex-
isting �agship facilities SLS and SwissFEL. CHART fur-
ther recommends the development of compact accelerator
based photon sources relevant both for photonics research
and industrial applications, as for example EUV lithogra-
phy.

Neutrons and muons at PSI : CHART strongly sup-
ports further development of intense sources of neutrons
and muons at PSI. Unique expertise at PSI and CERN
forms the basis for accelerator R&D that is highly relevant
to neutron scattering, precision physics with low energy
muons and possible future very high-energy muon collider.

Advanced acceleration methods : laser and plasma
acceleration constitute innovative developments of rele-
vance to compact photon sources and medical applica-
tions.

Education : strengthening the attractiveness of accel-
erator science and technology to future generations of
bright young students and researchers is of utmost im-
portance. Involvement of students at all levels in CHART
projects will help this goal. CHART academic partners are
considering establishing additional professorships in this
�eld.

Energy ef�cient accelerators : CHART gives high pri-
ority to the development and realization of sustainable
concepts, in particular for the next generation of large
accelerator-based facilities. This includes conceptual and
technological advancements to maximize facility perfor-
mance per grid power, as well as the e�cient use of sparse
natural resources.
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