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b) Vorgabe für Publikation von WissenschafterInnen, die den Kooperationen NAWI Graz und 
BioTechMed-Graz zuzuordnen sind 

Für Publikationen einer Autorin bzw. eines Autors, die/der beiden Kooperationen – NAWI Graz und 
BioTechMed-Graz – zuzuordnen sind, ist folgendes Schema zu wählen: NAWI Graz ist im Kontext der 
Stammaffiliation zu ergänzen, BioTechMed-Graz wird als zweite, separate Affiliation angeführt (siehe 
auch Richtlinie RL 92000 APFP 071-01 der Technischen Universität Graz). 

Beispiel: 

 

 

4. Das Logo 

a) Allgemeines 

NAWI Graz-Logo 4C:  

NAWI Graz-Logo s/w:  

 

 

 

 

https://particle.uni-graz.at/en/event-generators-and-resummation/



Goals of the strategy process and opportunities

Define the scientific priorities of the particle physics community:

• For the next 6 (12) years
• In the long term through prioritising main research topics and facilities

We must define CERN’s perspective and role beyond the HL-LHC:

• CERN as hub for particle physics in Europe, with a unique governance model
• Complemented by many other facilities for which the community engages
• We need to be able to fully exploit the HL-LHC

Secure long-term and diverse perspectives for young researchers.

This must be a scientific, bottom-up process addressing what we need to make 
progress in understanding the fundamental building blocks of our Universe.



European Strategy for Particle Physics

2020 UPDATE OF THE EUROPEAN STRATEGY
FOR PARTICLE PHYSICS

by the European Strategy Group

“Through the Council's adoption of the first European Strategy for 
Particle Physics in July 2006 and the subsequent Update of this 
Strategy in May 2013, CERN has assumed its mandate of organising 
and sponsoring international cooperation in particle physics and 
related fields not only inside, but also outside the Laboratory.”

• First defined 2006.
• Update 2013: Decision on High Luminosity LHC
• Update 2020: Pathway to post-HL-LHC

Update 2026 ahead.



Strategy update 2018 - 2020

15K. Jakobs, DE-workshop on Future Collider @CERN, 22 May 2024

The 2018 – 2020 Strategy Process
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High-priority future 
initiatives

A. An electron-positron Higgs factory is the highest-priority next collider. For the 
longer term, the European particle physics community has the ambition to operate a 
proton-proton collider at the highest achievable energy. Accomplishing these compelling 
goals will require innovation and cutting-edge technology: 
 
• the particle physics community should ramp up its R&D effort focused 
on advanced accelerator technologies, in particular that for high-field 
superconducting magnets, including high-temperature superconductors;  
 
• Europe, together with its international partners, should investigate the technical 
and financial feasibility of a future hadron collider at CERN with a centre-of-mass 
energy of at least 100 TeV and with an electron-positron Higgs and electroweak 
factory as a possible first stage. Such a feasibility study of the colliders and 
related infrastructure should be established as a global endeavour and be 
completed on the timescale of the next Strategy update. 
 
The timely realisation of the electron-positron International Linear Collider (ILC) 
in Japan would be compatible with this strategy and, in that case, the European 
particle physics community would wish to collaborate.  

B. Innovative accelerator technology underpins the physics reach of high-energy 
and high-intensity colliders. It is also a powerful driver for many accelerator-based 
fields of science and industry. The technologies under consideration include high-field 
magnets, high-temperature superconductors, plasma wakefield acceleration and other 
high-gradient accelerating structures, bright muon beams, energy recovery linacs. 
The European particle physics community must intensify accelerator R&D and 
sustain it with adequate resources. A roadmap should prioritise the technology, 
taking into account synergies with international partners and other communities 
such as photon and neutron sources, fusion energy and industry. Deliverables for 
this decade should be defined in a timely fashion and coordinated among CERN 
and national laboratories and institutes. 

A. The quest for dark matter and the exploration of flavour and fundamental 
symmetries are crucial components of the search for new physics. This search can 
be done in many ways, for example through precision measurements of flavour 
physics and electric or magnetic dipole moments, and searches for axions, dark sector 
candidates and feebly interacting particles. There are many options to address such 
physics topics including energy-frontier colliders, accelerator and non-accelerator 
experiments. A diverse programme that is complementary to the energy frontier is an 
essential part of the European particle physics Strategy. Experiments in such diverse 
areas that offer potential high-impact particle physics programmes at laboratories 
in Europe should be supported, as well as participation in such experiments in 
other regions of the world. 

B. Theoretical physics is an essential driver of particle physics that opens new, 
daring lines of research, motivates experimental searches and provides the tools 
needed to fully exploit experimental results. It also plays an important role in capturing 
the imagination of the public and inspiring young researchers. The success of the 
field depends on dedicated theoretical work and intense collaboration between the 
theoretical and experimental communities. Europe should continue to vigorously 
support a broad programme of theoretical research covering the full spectrum 
of particle physics from abstract to phenomenological topics. The pursuit of 
new research directions should be encouraged and links with fields such as 
cosmology, astroparticle physics, and nuclear physics fostered. Both exploratory 
research and theoretical research with direct impact on experiments should be 
supported, including recognition for the activity of providing and developing 
computational tools. 

C.  The success of particle physics experiments relies on innovative 
instrumentation and state-of-the-art infrastructures. To prepare and realise future 
experimental research programmes, the community must maintain a strong focus 
on instrumentation. Detector R&D programmes and associated infrastructures 
should be supported at CERN, national institutes, laboratories and universities. 
Synergies between the needs of different scientific fields and industry should 
be identified and exploited to boost efficiency in the development process and 
increase opportunities for more technology transfer benefiting society at large. 
Collaborative platforms and consortia must be adequately supported to provide 
coherence in these R&D activities. The community should define a global 
detector R&D roadmap that should be used to support proposals at the European 
and national levels.

Other essential scientific 
activities for particle physics
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D. Large-scale data-intensive software and computing infrastructures are an 
essential ingredient to particle physics research programmes.  The community faces 
major challenges in this area, notably with a view to the HL-LHC. As a result, the 
software and computing models used in particle physics research must evolve to meet 
the future needs of the field. The community must vigorously pursue common, 
coordinated R&D efforts in collaboration with other fields of science and industry, 
to develop software and computing infrastructures that exploit recent advances 
in information technology and data science. Further development of internal 
policies on open data and data preservation should be encouraged, and an 
adequate level of resources invested in their implementation.

Synergies with 
neighbouring fields

A. A variety of research lines at the boundary between particle and nuclear 
physics require dedicated experiments and facilities. Europe has a vibrant nuclear 
physics programme at CERN, including the heavy-ion programme, and at other 
European facilities. In the global context, a new electron-ion collider, EIC, is foreseen 
in the United States to study the partonic structure of the proton and nuclei, in which 
there is interest among European researchers. Europe should maintain its capability 
to perform innovative experiments at the boundary between particle and nuclear 
physics, and CERN should continue to coordinate with NuPECC on topics of 
mutual interest. 

B. Astroparticle physics, coordinated by APPEC in Europe, also addresses 
questions about the fundamental physics of particles and their interactions. The ground-
breaking discovery of gravitational waves has occurred since the last Strategy update, 
and this has contributed to burgeoning multi-messenger observations of the universe. 
Synergies between particle and astroparticle physics should be strengthened 
through scientific exchanges and technological cooperation in areas of common 
interest and mutual benefit.

Strategy update 2018 - 2020
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D. Large-scale data-intensive software and computing infrastructures are an 
essential ingredient to particle physics research programmes.  The community faces 
major challenges in this area, notably with a view to the HL-LHC. As a result, the 
software and computing models used in particle physics research must evolve to meet 
the future needs of the field. The community must vigorously pursue common, 
coordinated R&D efforts in collaboration with other fields of science and industry, 
to develop software and computing infrastructures that exploit recent advances 
in information technology and data science. Further development of internal 
policies on open data and data preservation should be encouraged, and an 
adequate level of resources invested in their implementation.

Synergies with 
neighbouring fields

A. A variety of research lines at the boundary between particle and nuclear 
physics require dedicated experiments and facilities. Europe has a vibrant nuclear 
physics programme at CERN, including the heavy-ion programme, and at other 
European facilities. In the global context, a new electron-ion collider, EIC, is foreseen 
in the United States to study the partonic structure of the proton and nuclei, in which 
there is interest among European researchers. Europe should maintain its capability 
to perform innovative experiments at the boundary between particle and nuclear 
physics, and CERN should continue to coordinate with NuPECC on topics of 
mutual interest. 

B. Astroparticle physics, coordinated by APPEC in Europe, also addresses 
questions about the fundamental physics of particles and their interactions. The ground-
breaking discovery of gravitational waves has occurred since the last Strategy update, 
and this has contributed to burgeoning multi-messenger observations of the universe. 
Synergies between particle and astroparticle physics should be strengthened 
through scientific exchanges and technological cooperation in areas of common 
interest and mutual benefit.
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Organisational issues

A. An ambitious next-generation collider project will require global collaboration 
and a long-term commitment to construction and operations by all parties. CERN 
should initiate discussions with potential major partners as part of the feasibility 
study for such a project being hosted at CERN. In the case of a global facility 
outside Europe in which CERN participates, CERN should act as the European 
regional hub, providing strategic coordination and technical support. Individual 
Member States could provide resources to the new global facility either through 
additional contributions made via CERN or directly through bilateral and 
multilateral arrangements with the host organisation. 

B. The particle physics community and the European Commission have a strong 
record of collaboration. The relationship between the particle physics community 
and the European Commission should be further strengthened, exploring 
funding-mechanism opportunities for the realisation of infrastructure projects 
and R&D programmes in cooperation with other fields of science and industry. 

C. European science policy is quickly moving towards Open Science, which 
promotes and accelerates the sharing of scientific knowledge with the community at 
large. Particle physics has been a pioneer in several aspects of Open Science. The 
particle physics community should work with the relevant authorities to help 
shape the emerging consensus on Open Science to be adopted for publicly-
funded research, and should then implement a policy of Open Science for the 
field.

Environmental and 
societal impact

A. The energy efficiency of present and future accelerators, and of computing 
facilities, is and should remain an area requiring constant attention. Travel also 
represents an environmental challenge, due to the international nature of the field. 
The environmental impact of particle physics activities should continue to 
be carefully studied and minimised. A detailed plan for the minimisation of 
environmental impact and for the saving and re-use of energy should be part 
of the approval process for any major project. Alternatives to travel should be 
explored and encouraged. 

B. Particle physics, with its fundamental questions and technological innovations, 
attracts bright young minds. Their education and training are crucial for the needs 
of the field and of society at large. For early-career researchers to thrive, the 
particle physics community should place strong emphasis on their supervision 
and training. Additional measures should be taken in large collaborations to 
increase the recognition of individuals developing and maintaining experiments, 
computing and software. The particle physics community commits to placing the 
principles of equality, diversity and inclusion at the heart of all its activities.  

C. Particle physics has contributed to advances in many fields that have brought 
great benefits to society. Awareness of knowledge and technology transfer and the 
associated societal impact is important at all phases of particle physics projects. 
Particle physics research centres should promote knowledge and technology 
transfer and support their researchers in enabling it. The particle physics 
community should engage with industry to facilitate knowledge transfer and 
technological development. 

D. Exploring the fundamental properties of nature inspires and excites. It is 
part of the duty of researchers to share the excitement of scientific achievements 
with all stakeholders and the public. The concepts of the Standard Model, a well-
established theory for elementary particles, are an integral part of culture. Public 
engagement, education and communication in particle physics should continue 
to be recognised as important components of the scientific activity and receive 
adequate support. Particle physicists should work with the broad community of 
scientists to intensify engagement between scientific disciplines. The particle 
physics community should work with educators and relevant authorities to 
explore the adoption of basic knowledge of elementary particles and their 
interactions in the regular school curriculum.
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… a detailed summary of our activities and synergies, as well.

1 Executive Summary

In the following, Austria’s particle physicists outline their current research program on particle
physics and define their visions and plans. The overarching goal is to contribute to the understand-
ing of known particle physics as well as the discovery of physics beyond the standard model and its
theoretical understanding. This is achieved through Austria’s involvement in major international
experimental endeavours, both present and future, as well as in theoretical research in these areas.

In Austria, particle physics research is conducted at the following institutions:

• University of Graz (UG) (Theo)

• University of Innsbruck (UI) (Exp)

• University of Vienna (UV) (Theo)

• Technische Universität Wien (TUV) (Exp/Theo)

• Institute of High Energy Physics of the Austrian Academy of Sciences (HEPHY, Vienna)
(Exp/Theo)

• Stefan-Meyer Institute of the Austrian Academy of Sciences (SMI, Vienna) (Exp)

The description below provides a comprehensive overview of the ongoing particle physics ac-
tivities in Austria and presents the plans for the next decade. The Austrian particle physics
community is working on setting up a tightly woven network of cooperation among Austrian in-
stitutions in addition to its multitude of international collaborations. This is an ongoing e↵ort,
which has manifested itself already in multi-institution third-party funding applications and com-
mon scientific events. While it is not our aim to impose uniformity on the research landscape,
we want to bring together experts working in the same and adjacent fields in order to strengthen
Austria’s role in the European particle physics community. This requires common strategic deci-
sions both for experimental involvements and hiring strategies. These should at the same time give
each institution room for individuality and specialization but also show up areas and connections
common with other institutions in Austria. This will become evident in the detailed discussion of
the individual research areas.

Austria’s institutions plan to actively participate in several future particle physics experiments.
Work on the CMS upgrade for HL-LHC has already started. A contribution to experiments at
the next generation of accelerator complexes is envisaged, in particular at the proposed linear
collider ILC in Japan. The Austrian science community also emphasises that approaches centered
around low-energy precision experiments have an enormous potential and reach out into several
domains that are otherwise inaccessible. Furthermore, participation in the PANDA experiment
at the FAIR facility is strongly desired. However, the contribution to PANDA planned by SMI is
under discussion as there is currently a lack of Austrian support and funding in this respect, in
particular for hardware contributions to FAIR experiments.

For the Austrian neutron physics community, the ESFRI Landmark Institute Max von Laue-
Paul Langevin (ILL) plays a key role. As the world’s flagship center for neutron science, the ILL
provides scientists with a very high flux of neutrons feeding some 32 state-of-the-art instruments,
which are constantly being developed and upgraded. Participation in experiments at current and
future neutron sources at Forschungsreaktor München II (FRM-II) and the European Spallation
Source (ESS) is also planned.
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Experiment Location Institute Main responsibility Status
Belle KEK HEPHY, SMI data analysis completed

Belle II KEK HEPHY SVD, data analysis running
CMS CERN HEPHY tracker, trigger, HGC, data analysis running

COSINUS LNGS HEPHY, TUV electronics, simulation, data analysis approved
CRESST LNGS HEPHY, TUV simulation, data analysis running

⌫-cleus TBD HEPHY, TUV electronics, simulation, data analysis approved
ALICE CERN SMI data preparation and analysis, upgrade running
ANNI ESS SMI, TUV ep/n separator proposed

ASACUSA CERN SMI positron system, antihydrogen detector,
hyperfine spectroscopy apparatus running

aSPECT ILL SMI, TUV data analysis completed
E57 JPARC SMI detector and cryogenic target system running

NoMoS ILL, TU München SMI magnet system, detector system in preparation
PANDA FAIR SMI barrel TOF in preparation
PERC TU München SMI, TUV magnet, beam stop, magn. spin resonator construction

PERKEO III ILL SMI, TUV proton retardation, data analysis running
SIDDHARTA-2 DA�NE, LNF SMI detector and cryogenic target system running

VIP2 LNGS SMI Detector system, data analysis running
n Tof CERN TUV detector development running

qBOUNCE ILL TUV detector development, mechatronic, data analysis running
S18 beamline ILL TUV Interferometry, USANS, data analysis running

ATLAS CERN UI data analysis running
Fermi-LAT low-Earth orbit UI instrument quality monitoring, running

data analysis
CTA La Palma, Spain UI MST cameras, science preparation construction

& Paranal, Chile
HESS Namibia UI camera upgrade CT5, data analysis running

Table 1: Summary of the current and planned future experimental participation of Austrian par-
ticle physicists in international experimental facilities.

Continuing involvement with astronomical observations for astroparticle physics is planned via
participation in the Cherenkov Telescope Array.

A summary of all current and future experiments with Austrian participation is given in Table 1.
It is the opinion of the Austrian community that intense accelerator and detector R&D e↵orts

will be an important aspect of the future long-term strategy of particle physics in Europe. As in the
past, CERN should play a leading role in this e↵ort. Personpower and funding resources will have
to be organized on a worldwide scale under European (co)leadership to realize one or more of the
promising concepts for future facilities to be used by the next generation of particle physicists. In-
dependently of the specific implementation of future accelerator research infrastructures, Austrian
participation at the forefront of high-energy physics research together with important contribu-
tions to technology, detector development, data analysis and theory are strongly supported by
the community. This will continue as a long-term scientific activity of Austrian institutes and
universities.

In the following the research areas in Austria are listed. They are grouped into four main
areas: standard model physics, astroparticle physics, particle physics at the energy frontier and
development of experimental and theoretical foundations. The topics are listed alphabetically and
their order does not prioritize one field or another. For each topic, the institutions involved are
indicated in parentheses.
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Source (ESS) is also planned.
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The 2024 - 2026 Update

Launched in March 2024 on proposal by CERN management.

Decisions taken by three bodies:
• Secretariat: secretary, CERN SPC chair, ECFA chair, LDG chair
• Physics Preparatory Group (PPG): 13 people plus secretariat
• European Strategy Group (ESG): secretariat plus representatives from member 

states, labs, CERN, other committees 

June 2024: selection of secretary of the EPPSU and establishment of ESG 
September 2024: appointment of PPG members
March 2025: Submission of community contributions
June 2025 “Granada style workshop”

… briefing book, drafting …

June 2026: Final adoption by CERN council



The 2024 - 2026 Update — Input from Austria

Launched in February 2024 pre-empting CERN decisions …

April 2024 — informal community talks
June 2024 — Round-table meeting

… document drafting …

December 2024 — Document draft for final community discussion

Editorial board and organisers:

Simon Plätzer (Uni Graz)
Thomas Bergbauer, Robert Schöfbeck, Christoph Schwand (HEPHY)



Goals of the strategy process and opportunities

A unique opportunity to:
 
• Collect and identify points of contact and synergies in Austria
• Define, connect and present the main goals of our community

Outcome will be twofold:

• Input to the European strategy on particle physics
• Priorities, synergies and strategic planning for the AT community

A common strategy will promote our community:

• Need to focus, connect, develop new avenues with visible impact
• No chance of a self-propelling, “too big to fail” community unlike 

Germany or UK

In essence a “small version” 
of the European one:

• Taking stock of activities 
and plans, and opinions

• Gathering people in a 
bigger meeting to discuss 
input to the European 
process

• Developing a common 
input and expression of 
interest

• A chance for the 
Austrian community 
to network



Questions to be addressed

Exact questions expected from June CERN council meeting
• We might need to have another meeting to address all 

scenarios

We like to prioritise our research goals and focus
• Including to point out what facilities are central to achieve this
• How we envisage to guarantee the future role of CERN
• Baseline to judging future collider scenarios

A big picture of what we are doing and where we want to go is 
prerequisite to discussing all options: flash talks this morning

In essence a “small version” 
of the European one:

• Taking stock of activities 
and plans, and opinions

• Gathering people in a 
bigger meeting to discuss 
input to the European 
process

• Developing a common 
input and expression of 
interest

• A chance for the 
Austrian community 
to network



CERN as a hub for particle physics in Europe

CERN is our hub for particle physics in Europe.
• 23 member states, 9 associate states
• 17k scientists (2k CERN staff)

Link to other activities are crucial, and 
complementary efforts must be closely integrated 
and supported.

Driving a lot of initiatives:

• CERN Quantum Initiative
• Particle physics beyond colliders
• …



CERN as a hub for particle physics in Europe

CERN is our hub for particle physics in Europe.
• 23 member states, 9 associate states
• 17k scientists (2k CERN staff)

Link to other activities are crucial, and 
complementary efforts must be closely integrated 
and supported.

Driving a lot of initiatives:

• CERN Quantum Initiative
• Particle physics beyond colliders
• …

Many opportunities and experiments beyond the LHC.



CERN as a hub for particle physics in Europe

HL-LHC is big step ahead, we should be fully 
committed to exploiting its physics.

Study the feasibility (including finances) to built a 
Future Circular Collider (FCC) at 100 TeV first 
as e+e-, then as hadron-hadron machine.

Possibilities of building a linear collider at CERN 
have recently been revived.

Further input ahead of us: situation in the US, 
China’s CEPC initiative as alternative to FCC, 
the horizon for a muon collider. 



Plan for today

Discuss how we can prioritise research questions and ultimately facilities.

Flash talks to point out group/field activities and to what priorities these questions lead.
Please keep these short and concise — no fancy representation of activities and achievements needed.

Input from our junior colleagues, as we take decisions on their research environment and frame.

Plenty of discussion time to develop a first baseline of a common strategy document:
for our Austrian community and as input to the European Strategy.

This needs to be a scientific, democratic and inclusive process.
We will therefore also conduct a survey now — https://forms.gle/NstbQcMXysRSaMr46

Coffee breaks morning and afternoon, buffet lunch — use the time to discuss.

Dinner: let me know, we will organise something informally.

https://forms.gle/NstbQcMXysRSaMr46


Thank you!


