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APPEC: what is it?

AstroParticle Physics European 
Consortium
• An international coordinating structure, founded in 

2001
ü European Strategy for Astroparticle Physics published in 

2008
ü First roadmap with priorities in 2011

• Based on MoU by all partners and an APPEC 
Common Fund of order 70k€/year

• 18 (+1 suspended) member countries with 22 funding 
agencies
• In discussion with Denmark and Norway

• 3 bodies: 
• General Assembly with Observers
• Scientific Advisory Committee
• Joint Secretariat

www.appec.org
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2024

APPEC Bodies

• General Assembly
• Strategic, decision making and supervisory body
• Representatives of funding agencies
• Chair: Andreas Haungs (KIT) 

ü new elected chair: Carlos Peña-Garay (LSC) 2025-2026 
• Vice-Chair: Antoine Kouchner (APC) – new election in 2024

• Scientific Advisory Committee 
• Advisory body 
• Chair: Aldo Ianni (INFN-LNGS) since May 2024; 
• Vice-Chair: Mathieu de Naurois (CNRS) since 2024

• Joint Secretariat (distributed office)
• Executive body chaired by the General Secretary
• General Secretary: Julie Epas (APC) since June 2024

• Connections
• Nuclear, particle, and astroparticle physics communities 

(NuPECC, ECFA, APPEC, ESFRI)  joining efforts for science and society 
• ESO (Andy Williams)
• EPS-HEPP (Ramon Miquel)
• EU Consortium for Astroparticle

Physics Theory (EuCAPT, Silvia Pascoli)

www.appec.org

16-22/06/2024 3Neutrino 2024 | A. Ianni

http://www.appec.org/


APPEC science and mission
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Gravitational waves Nuclear 
Astrophysics

Galactic 
cosmic rays

gamma 
astronomy

neutrino 
astronomy

search for Dark 
Matter scattering

search for Dark 
Matter annihilation

neutrino 
mass and 
properties

Large-scale cosmic 
structure: fields and 
objects

Ultra-high energy 
cosmic rays

J.Blümer

Understanding 
the Extreme Universe
• Multi-Messenger observations of cataclysmic 

events 
ü HE g rays, neutrinos, cosmic rays, GW

the Dark Universe
• Exploring the nature of Dark Matter and Dark 

Energy
the Neutrinos 
• Measuring neutrino properties und unveil 

their role in the universe 
ü 0nDND, reactor, solar, SN, and 

atmospheric n
the Early Universe 
• Learning about the Big Bang from CMB

• Large-scale research facilities
• Interplay of theory with experiment 
• Synergies with neighboring fields
• Connecting with society

Neutrino 2024 | A. Ianni



APPEC tasks
Coordination link of European Astroparticle Physics in Europe 
between funding agencies and the community needs through:

• Structured scientific advising (SAC, dedicated panels to specific challenges)

• Development and update of roadmaps based on scientific strategies and financial 
considerations 

• Establish relations with other bodies in companion fields
• Initiate activities within Horizon Europe   

ü to encourage/support applications for grants:
o ACME (Astrophysics Center for Multi-messenger studies in Europe) recently 

approved (better access to RI services)
o DEEPEN-STUDI (coordination of EU DULs)  recently submitted

• Organise Town meetings 
ü to engage the community

• Support relevant meetings/schools of the community
• Organize TechFora and Open Calls

ü to support R&D and engagement with industry
• Engagement with society (Outreach, Education,...)
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APPEC is

• Helping in coordination 
of large-scale RI

• Helping in transition of 
mid-scale experiments to 
large-scale RI

• Helping in support of 
small-scale experiments 
and R&D projects



APPEC Roadmaps  
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2008 2011 2017

https://www.appec.org/roadmap 
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Highlights since 2017

Mid-term update to account for relevant developments since 2017

• Multi-messenger observations: a new window to the universe
ü Multi-messenger event of a neutron star merger GW170817
ü Multi-messenger event by a neutrino alert from a blazar TX0506+056

• High Energy Gamma Rays: PeV sources in Milky Way
• Neutrinos from the Milky Way
• Instep structure in spectrum of UHECR and anisotropy
• Neutrino mass limit by direct measurements 
• Improved neutrino oscillation matrix determination
• Direct dark matter search increased sensitivities 
• …..

• Methodically we improved by:
• Structured theory connection (EuCAPT, established in 2020)
• Machine learning applications 
• Cooperation of underground laboratories
• Closer cooperation with neighbouring fields and European Commission
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Resources update: survey from major experiments/projects 

8

Roadmap Update 2023: Projected annual capital investment

A resource aware roadmap 
(darker colors show M&O of RI)

Observations:
• Predictions from 2017 (until 

2022) were okay
• CTA-peak shifted to later 

years compared to 2017 
roadmap

• CTA-investments funded
• HE Neutrinos: stretched
• ET peak has 3 colors: 

operation, instrument, 
infrastructure



The path to the roadmap:
Town Meeting

9

https://indico.desy.de/event/25372/

è An inspiring, lively and colourful event with a lot of debates and exchange!
è Active work tables on specific topics with summary reports in plenary session
è Important input to the Roadmap update 
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https://indico.desy.de/event/25372/
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Enhance European Research Infrastructures

• A required path towards next-generation 
experiments
ü Support and development of EU RI

• Underground Laboratories offer a clear 
example
ü Enhance a trans-national access policy 

and training programs for young scientists
ü Support structured coordination

o optimise use of facilities
ü Reinforce connections between DULs and 

associated research institutes

Neutrino 2024 | A. Ianni



ESFRI and APPEC RIs (landscape analysis 2024)

• APPEC RIs included in ESFRI roadmap

ü KM3NeT

ü CTA

ü ET

• DULs considered essential key RIs to 
Astroparticle Physics projects

• Underlined APPEC role and  
recommendations to support 
Astroparticle Physics advancement
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esfri landscape analysis 2024 - SECTION 184

The diverse field of hadron physics requires a multitude of exper-
imental facilities, either dedicated hadron physics experiments or 
multi-purpose experiments in neighbouring research fields. The 
most important from the existing facilities and experiments in Eu-
rope are AMBER at CERN, and MESA in Mainz, Germany. The future 
flagship experiment in Europe is expected to be PANDA at FAIR. 
The European hadron physics community is also involved in the 
experimental programs at Jefferson Laboratory in USA, Belle II in 
Japan, BES III in China as well as in the design and construction of 
the new EIC (Electron-Ion Collider) project in Brookhaven, USA.

The field of low-energy nuclear physics is undergoing an import-
ant transformation based on results obtained at existing facilities 
such as GANIL in France, GSI-FAIR in Germany, ISOLDE at CERN, 
JYFL in Finland and LNL & LNS in Italy. These results have motivat-
ed very ambitious efforts worldwide to produce and study exotic 
nuclei using Radioactive Nuclear Beams (RIB). Without forgetting 
the worldwide RIB facilities in Japan, USA, Canada, China and Ko-
rea, the European roadmap is mainly based on FAIR and ESFRI 
Landmark SPIRAL2. FAIR and GANIL-SPIRAL2 exploit two differ-
ent and complementary methods to produce radioactive beams. 

FAIR will deliver high-energy beams of heavy-ions and will have an 
unrivalled potential to produce exotic nuclei far from stability light-
er than uranium (NUclear STructure, Astrophysics and Reactions – 
NUSTAR programme). GANIL-SPIRAL2 directly produces exotic nu-
clei, which can then be re-accelerated into high optical quality, high 
intensity, and lower energy beams for precision measurements as 
well as very heavy nuclei heavier than uranium. The GANIL-SPI-
RAL2, ISOLDE and JYFL today, SPES at LNL and ISOL@MYRRHA in 
the future, will provide precision measurements complementary to 
those performed with energetic FAIR beams.

While the first experiments with the FAIR detectors available at ex-
isting GSI accelerators have been successfully recording data since 
2018 as part of the FAIR ‘Phase-0’ program, the actual beginning 
of operation of the ‘First Science’ phase of the FAIR infrastructure 
is scheduled for 2028. It will include the start of the NUSTAR and 
APPA (Atomic, Plasma Physics & Applications) programmes plus 
possibly the CBM experiment. GANIL, which started the operation 
of its new superconducting linear accelerator in 2019, will see the 
full deployment of the phase 1 of its upgrade project, SPIRAL2, by 
2030. Phase 1 of SPIRAL2 includes experimental areas with three 
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Figure 2.
The landscape of the Particle & Nuclear Physics sub-domain

esfri landscape analysis 2024 - SECTION 180
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Figure 1.
The landscape of the Astronomy & Astroparticle 
Physics sub-domain

 � What is the nature of dark matter and dark energy? 

 � How to explain cosmic inflation in the very early Universe? 

 � Are there deviations from the standard theories and models 
(general relativity, cosmological model, standard model of Par-
ticle Physics)? 

 � What are the properties of the first stars, galaxies and black 
holes in the Universe?

 � How do galaxies form and evolve, and how does the Milky Way 
fit in this context? 

 � What are the progenitors of astronomical transients? 

 � What physical and chemical processes control stellar evolution 
at all stages, from formation to death, and how?

 � What are the necessary conditions for life to emerge and thrive? 
Are we alone? 

 � How do planets and planetary systems form and evolve? 

 � What is the impact of the Sun on the heliosphere and on plan-
etary environments? 

 � What are/were the characteristics and habitability of various 
sites in the solar system, such as Mars or Jupiter’s icy moons? 

 � What is the origin of cosmic rays of all energies? 

 � How can extreme astrophysical objects and processes probe 
new fundamental Physics? 

The ESFRI infrastructures cover many of the required capabilities 
for the desired discoveries. [see Figure 1]

The ESFRI Landmark ELT (Extremely Large Telescope) is under 
construction by ESO in Chile with an expected technical ‘first light’ in 
2028. This ~€1.5 billion project is funded by the ESO Member States 
and will deliver the world’s largest ground-based telescope operat-
ing in the optical and infrared wavelengths. ESO’s headquarters is in 
Germany. Most of the construction is led by European commercial 
contractors, together with significant academic leadership in the de-
sign and delivery of its scientific instruments. The ELT remains one 
of the highest priorities in European and national strategies for As-



The path to the new roadmap
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2024 2025 2026

Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4

SAC activity prepare kick-off meeting prepare roadmap finalize 
roadmap

EU
community

launch 
community 
inputs 
request

kick-off 
meeting

Town 
meeting

Strategy: 
• science driven process
• community driven process: inputs from community and kick-off meeting
• crucial interaction with GA to properly benefit of European and national programs
• take into account the international landscape to develop synergy and optimise outcome of 

fundamental research
• acknowledge international cooperation, viability, and sustainability in projects planning
• benefit of SAC members international and national connections



Take away message

Astroparticle physics is a reach field in science with multi-disciplinary 
opportunities

APPEC role:
ü provide a coordinated EU effort to enhance Astroparticle Physics
ü stimulate funding agencies to improve synergy 
ü engage community in the roadmap development
ü support RIs connections
ü enhance new ideas
ü enhance connection with society

17-22/06/2024 Neutrino 2024 | A. Ianni 13
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Back up



Enhance the future of Astroparticle Physics in Europe
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7/12/2023 14-18:00 
https://indico.cern.ch/event/1339060/

Presentation of the European 
Astroparticle Physics 
Strategy Mid-Term Update

Neutrino 2024 | A. Ianni
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From Roadmap 2017: Projected annual capital investment

• A resource aware roadmap 
(darker colors also show M&O of RI)

• Midterm Evaluation: Preparation of roadmap 
update https://www.appec.org/mid-term-review
• Direct Dark Matter working group 
• Double Beta Decay APPEC sub-Committee
• Multi-messenger Discussion Workshops
• Coordination workshop of Underground Labs
• Town Meeting June 2022 

https://indico.desy.de/event/25372/
• Census / Survey  of time and cost lines

• Goals
• Identify new developments and new topics
• Update recommendations
• Update of time and cost line

Resources

Neutrino 2024 | A. Ianni
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APPEC roadmap - scientific topics

• Cosmic rays
• High-energy neutrinos
• High-energy photons
• Gravitational waves
• WIMP Dark Matter
• Non-WIMP Dark Matter
• Neutrino properties
• Cosmic Microwave Background
• Dark Energy
• Multi-messenger astroparticle physics
• Astroparticle theory
• Detector R&D
• Computing and data policies

Recommendations are 

given for each topic

Neutrino 2024 | A. Ianni
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Roadmap - Connecting to Society and Organisation

Recommendations are 

given for each topic

• Ecological Impact
• Societal Impact
• Open Science and Citizen Science
• Human Talent Management
• Central Infrastructures
• European and Global Cooperation
• Interdisciplinary Opportunities

Neutrino 2024 | A. Ianni

RoadmapUpdate.pdf

ACME
Astrophysics Centre for Multi-
messenger studies in Europe 

https://www.appec.org/roadmap
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HORIZON-INFRA-2023-SERV-01-02 (domain: Astronomy & Astroparticle physics) 

• Topic: better access of users to RI services to advance frontier knowledge

• ACME is an ambitious coordinated European-wide optimization of the 

accessibility and cohesion between multiple leading RI, offering access to 

instruments, data and expertise.

• Selected for funding by the European Commission: 14.5 M€ (in Feb 2024)

• Provides in 7 WP Transnational access (TA) and Virtual Access (VA) to RI and 

harmonize data formats and data analysis tools

• Consortium: 41 partners, 15 countries, >30 research infrastructures 

• Grant Agreement Preparation phase

ACME - Astrophysics Centre for Multimessenger studies in Europe

NuPECC_TM | A. Haungs  
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APPEC Flagship Research Infrastructures
This is not a closed, but dynamic list…

ESFRI=European Strategy Forum on Research Infrastructures

[construction DARWIN 2024- ; XLZD, 
ARGO, … ]

[construction KM3NeT 2020-2026; IceCube-Gen2]

[construction AugerPrime 2019-2023]

[construction CTA 2021- ]

Neutrino Properties

[construction LEGEND-1000 / nEXO 2023- ; … ]

Dark Matter

Gravitational Waves
HE Neutrinos

HE Cosmic Rays

HE Gamma Rays

High-Energy 

Universe

Dark 

[construction Einstein Telescope 2026- ]
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APPEC SAC composition
Country Cosmic rays High-energy 

photons
High-energy 
neutrinos

GW Neutrino  properties Dark Matter Dark Energy CMB Theory

FR Mathieu de 
Naurois

Edwige Tournefier Stéphanie 
Escoffier

Sotiris 
Loucatos

DE Anna Nelles Christian Weinheimer Joachim Kopp

ES Concha Gonzalez-
Garcia

IT Marica Branchesi Oliviero Cremonesi Aldo Ianni 
FI

SE Chad Finley
EL
CZ Fedor Simkovich

BE Ioana Maris
HU
PL Marcin 

Kuzniak
PT
RU
CH
UK Paula Chadwick Ofer Lahav
AT
NL Sijbrand de 

Jong
DK Irene Tamborra

Chair: Aldo Ianni
Deputy chair: 
Mathieu de Naurois
Secretary:
Nicola Rossi
from LNGS

To be changed or
re-discussed in 1yr


