@) LSC

2nd Workshop on Onubb search in Xe - next generation experiment, Manchester

European AstroParticle Physics Strategy 2027-2036

Carlos Pena Garay 16.09.26



1. ASTROPARTICLE PHYSICS EUROPEAN CONSORTIUM 2 C AP

The European AstroParticle Physics Strategy is mandated, and must be
approved, by the General Assembly:

GENERAL ASSEMBLY https://www.appec.org/consortium/the-general-assembly/

Strategic, decision-making, and supervisory body of APPEC. It is responsible for the general policy and the procedures of
APPEC. Representatives of the General Assembly are appointed by their participating institution. The representatives are
iIn general the directors of major astroparticle physics institutes or agencies, or managers of major national
astroparticle physics programmes.

Chair: CPG; Vice-Chairs: A. Kouchner, L. Rosskowski

STRATEGIC OBJECTIVES https://www.appec.org/about/objectives/

Provide a discussion forum for the coordination of European Astroparticle Physics and express collective views on
astroparticle physics in international fora.

Develop and update long term strategies (e.g. roadmap for European astroparticle physics) and participate in European
scientific strategy such as the European Strategy Session of CERN Council and ESFRI.

Develop closer relationships with organisations involved in Astroparticle Physics research such as CERN, ESA, ESO.


https://www.appec.org/consortium/the-general-assembly/
https://www.appec.org/about/objectives/

1. CANADIAN CFI AND NSERC JOIN APPEC 2 “ AP

BREAKING NEWS: APPEC Consortium welcomes the Canadian funding agencies CFl and NSERC
as New Partners (June 2026).

The APPEC Consortium is pleased to announce the formal accession of Canada represented by the
funding agencies CFl and NSERC. This marks a significant step forward in strengthening
research-driven collaboration across the astroparticle scientific landscape.

By joining the APPEC Consortium, the Canadian funding agencies reaffirm their commitment to
advancing our collective vision on European astroparticle research activities and priorities. Their
participation signals a clear intention to prioritize the execution of the shared ambitions expressed in
the upcoming European Astroparticle Physics Strategy 2027-2036, strengthening cooperation and
accelerating progress across all joint initiatives.

Together, the APPEC Partners will engage in closely aligned collaboration in an ambitious partnership
to advance astroparticle physics research and innovation, combining expertise and resources to
accelerate progress in this well-established scientific field.

Canada representatives: Anne-Marie Thompson (NSERC) and Mohamad Nasser-Eddine (CFl)



3. EUROPEAN ASTROPARTICLE PHYSICS STRATEGY 2027-2036: MANDATE '\/ AP
J

After the 250+ inputs by the community (FIRST survey) discussed at the first town meeting in Zaragoza
(September 2025) and summarized by the SAC on https://indico.cern.ch/event/1516919/, criteria to
establish priorities was requested to the GA.

Mandate by APPEC GA: Prioritize projects, topic by topic, based on specific inputs provided by
collaborations, which should include: project phase documentation, technological and infrastructure
readiness, remaining technological challenges and possible risks, resources available/needed/
requested, timeline with contingency and delivery history.

Guidelines: Prioritize Delivery on schedule of experiments and instruments currently in construction
and Completion of missing experiments and instruments in the short and long term. Evaluate the
timeline of instruments to optimize sky coverage and multi-messenger data. Identify the R&D efforts in
key technologies (extended DRDs) and the computing & software technologies developments (JENA
Computing Initiative).

Organization of the Roadmap with Science subjects distributed in three blocks: 1) Multi-messsenger:
Cosmic Rays, Gamma rays, Astrophysical neutrinos and Gravitational Waves. 2) Elusives: Neutrino
Properties and Dark Matter. 3) Universe: CMB and Dark Energy.


https://indico.cern.ch/event/1516919/

3. EUROPEAN ASTROPARTICLE PHYSICS STRATEGY 2027-2036: TIMELINE 7\/ AP

Feb-April: inputs by 70 astroparticle physics collaborations (SECOND survey) with requested
information on budget needed in construction and operation, timeline, technological challenges and
readiness, human resources and governance. lteration was needed, in some cases.

May-June: Inputs discussed by committees built by representatives from the APPEC functional centers
and the Scientific Advisory Committee. First draft of the topic by topic strategy based on inputs by 78
astroparticle physics collaborations.

July: Drafting the executive document with priorities, classified in terms of fully prioritized, strongly
supported and encouraged.

Roadmap with priorities shared with the AstroParticle Physics community and discussed in the second
Town meeting (Geneva, 2-3 Sep 2026), dedicated to the preparation of the European AstroParticle
Physics Strategy, https://indico.cern.ch/event/1648605/.

Summary of survey
new SAC
In charge Town Meeting Town Meeting
June 2024 Nov 2024 — Apr 2025 Sept 2025 Nov 2025 — Sept 2026 i Dec 2026

Sept 2026


https://indico.cern.ch/event/1648605/

2. EAPS 2027-2036: REVIEWERS OF INPUTS AND DRAFTERS OF THE STRATEGY . AP

APPEC SAC members (named by the APPEC GA) and collaborators:

G. Ambrosi!, M. Branchesi?!5, P. Chadwick3, A. Chavarria33, O. Cremonesi4, E. Cuoco®, F.A. Danevich®, M. Drewes’, M. de Naurois®, S. de Jong®, S.
Escoffier!0, C. Finley!!, M. Gerbino!2, M.C. Gonzalez Garcia!3, A. Heiboer!4, P. Homolal5, A. Iannil6.*, J. Kopp!’, M. Kuzniak!®, O. Lahav!®, S.

Loucatos20.21 . Maris?2, R. Maruyama34, J-B. Melin20, M.R. Mondardini?3, A. Nelles?425, N. Rossi1!6, S. Serjeant26, F. Simkovic?7, A. Sonnenschein3s, M.
Spurio?, 1. Stekl28, I. Tamborra29, E. Tournefier30, C. Weinheimer3!, C. Weniger32.

* SAC Chair

I'INFN Perugia, Via A. Pascoli 23¢ 06123 Perugia, Italy

2 GSSI, Via M. Tacobucci 2, 67100 L’ Aquila, Italy

3 Department of Physics and Centre for Advanced Instrumentation, University of Durham, South Road, Durham, DH1 3LE, UK

4 INFN Milano Bicocca, Edificio U2, Piazza della Scienza, 3 - [-20126 MILANO (Italia)

5 DIFA, Alma Mater Studiorum, Bologna University and INFN Bologna

¢ Institute for Nuclear Research of NASU, Kyiv 03028, Ukraine

7 Centre for Cosmology, Particle Physics and Phenomenology, Université catholique de Louvain, Louvain-la-Neuve, B-1348, Belgium
8 Laboratoire Leprince-Ringuet, Ecole Polytechnique, CNRS, Institut Polytechnique de Paris, F-91128 Palaiseau, France

9 Faculty of Science, Radboud Universiteit, Heyendaalseweg 135, Nijmegen | P.O. Box 9010, 6500 GL Nijmegen, the Netherlands|
100 Aix Marseille Univ, CNRS/IN2P3, CPPM, Marseille, France

11 Oskar Klein Centre and Dept. of Physics, Stockholm University, SE-10691 Stockholm, Sweden G O a I Of th e 2 n d A P P E C TOW n IVI eeti n g

IZINFN Ferrara, Via Giuseppe Saragat, 1, 44122, Ferrara
13 Departament de Fisica Quantica 1 Astrofisica and ICC-UB, Universitat de Barcelona, Spain, and t t
Institucio Catalana de R 1 Estudis A ts (ICREA), Spain, and YITP, St Brook Uni ity, NY,USA G S 2-3 2026)' II f h

nstituci6 Catalana de Recerca i Estudis Avangats ( ), Spain, an ony Brook University. ( e neva, e p ; . CO eC u r e r
14 Nikhef, Science Park, Amsterdam, The Netherlands
15 Institute of Nuclear Physics Polish Academy of Sciences, ul. Radzikowskiego 152, 31-342 Krakéw, Poland - d . f d b k th
16 INFN, Laboratori Nazionali del Gran Sasso Via Giovanni Acitelli 22, 67100 Assergi (AQ), Italy I n p U tS a. n rece |Ve ee ac O n e
17 CERN, Esplanade des Particules, Geneva, Switzerland and Johannes Gutenberg University Mainz, Germany

|
18 Astrocent, Nicolaus Copernicus Astronomical Center of the Polish Academy of Sciences, ul. Rektorska 4, 00-614 Warsaw, Poland d f d d m d b
19 Department of Physics and Astronomy, University College London, Gower Street, London WCI1E 6BT, UK ra te reco m m e n at I O n S a e y
20JRFU, CEA Université Paris-Saclay, 91191 Gif-sur-Yvette, France . s g .
21 APC - Astroparticule et Cosmologie, Université Paris Cit¢, CNRS, 10, rue Alice Domon et Léonie Duquet 75013 Paris, France t h e A P P E C S C I e n t I f I C A d V I S O r y

22 Université Libre de Bruxelles,Department of Physics, Plainlaan 2,CP 230, Brussels, Belgium
23 Citizen Science Zurich - University of Zurich and ETH Zurich, Zurich, Switzerland

24 Deutsches Elektronen-Synchrotron DESY, Platanenallee 6, 15738 Zeuthen, Germany C O m m I tt e e ( S A C ) m e m b e r S a n d

25 ECAP, Friedrich-Alexander-Universitit Erlangen-Niirnberg, 91058 Erlangen, Germany

26 School of Physical Sciences, The Open University, Milton Keynes, MK7 6AA, UK I I b

27 Faculty of Mathematics, Physics and Informatics, Comenius University, SK-842 48, Bratislava, Slovakia CO a O rato rS .
28 Institute of Experimental and Applied Physics, CTU Prague, CA-11000 Prague, Czech Republic

29 Niels Bohr Institute, University of Copenhagen, Blegdamsvej 17, 2100 Copenhagen, Denmark

30 LAPP-CNRS, F-74000 Annecy, France

31 Institute for Nuclear Physics, University of Muenster, Wilhelm-Klemm-Str. 9, D-48149 Muenster, Germany

32 GRAPPA, Institute of Physics, University of Amsterdam, Science Park 904, 1098 XH Amsterdam, The Netherlands

33 Center for Experimental Nuclear Physics and Astrophysics, University of Washington, Seattle, WA, United States

34 Department of Physics, Yale University, New Haven, Connecticut 06520, USA
35 Fermi National Accelerator Laboratory, Batavia, Illinois 60510, USA



3. EAPS 2027-2036: INPUTS “ AP

Inputs by 78 astroparticle physics collaborations:

AION, ALPHA, AMoRE, ANAIS, ALPS II, AUGER, BICEP, BULLKID-DM, CDEX, CLASS,
COSINE, CREDO, CRESST, CTAO, CUORE, CUPID, CYGNO, DAMIC-M, DAMPE,
DarkSide-20k, DELight, DESI, DUNE, ECHo, EPTA, ET, FLASH, FOSSIL, GCOS, GRAND,
GroundBIRD, HERON, HESS, HIBEAM/NNBAR, Hyper-Kamiokande, HOLMES, IceCube,
lceCube-Gen2, JEM-EUSO, JUNO, KAGRA, KATRIN, KATRIN++, KM3NET, LEGEND-200.
LEGEND-1000, LGWA, LISA, LiteBIRD, LSPE, LZ, MADMAX, MAGIC, NEXT-100/NEXT-100U,
NIKA2, PandaX, PEPS, POEMMA, P-ONE, Project 8, Ptolemy, QTNM, QUAX, QUBIC, RNO,
RES-NOVA, RET-CR, SNO+, SO, SPEC-S5, SPT-3G+, SuperNEMO, SWGO, TAMBO,
TESSERACT, Virgo, XENONNT, XLZD.

which filled the survey (or addressed them by email) with requested information on budget needed in
construction and operation, timeline, technological challenges and readiness, human resources and
governance. lteration was needed, in some cases.



3. EAPS 2027-2036: INPUTS with a look to the leading competitors (and collaborators).
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3. Neutrino Properties: Preliminary Recommendations (as of Sep 3, 2026) '\/ AP

Three subtopics: Neutrinoless double beta decay, direct neutrino mass determination and neutrino
oscillations, ordering and CP violation reviewed by O. Cremonesi, C. Gonzalez Garcia, A. lanni (SAC
chair), J. Kopp, M. Kuzniak, O. Lahav, N. Rossi, F. Simkovicz and Christian Weinheimer (chair).

APPEC fully prioritizes the construction of LEGEND-1000 based on Ge-76, the current experiment
aiming to reach the highest sensitivity, and CUPID based on Mo-100. The APPEC-strongly-
supported dark matter experiment XLZD experiment® as well as the gaseous Xe-136 NEXT
program will have an important impact on Onbb searches in Xe-136. The international competition
iIn neutrinoless doble beta decay searches makes timely funding a critical factor.

APPEC recognizes the need for a neutrino mass measurement in the lab and R&D for detecting the
relic neutrinos. APPEC fully prioritizes the completion of coordinated R&D programs built on the
successful KATRIN experiment, aim to reach ~50 meV sensitivity and beyond through innovations such
as quantum sensing and sources with sharp spectral features like atomic tritium.

APPEC recognizes the complementarity of accelerator neutrinos and neutrino telescopes In
determining neutrino parameters. APPEC fully prioritizes the large European contribution to the
completion and exploitation of the long-baseline accelerator experiments Hyper-Kamiokande and
DUNE and exploitation of the reactor experiment JUNO. APPEC recognizes the huge perspectives of
coherent elastic neutrino nucleus scattering for neutrino physics. C. Weinheimer. APPEC TM

* APPEC strongly supports the joint Xenon community in the full design and construction of the XLZD experiment in the coming decade



Z AP

3. Summary and next steps 2

The European AstroParticle Physics Strategy is mandated, and must be approved, by the General
Assembly. The APPEC SAC is responsible to draft the European AstroParticle Physics Strategy,
currently revising the recommendations after feedback at the Town Meeting in Geneva.

Next steps:

- Revise recommendations after TM2026 (currently in progress, SAC meetings).

- Complete the prioritization document: R&D, Innovation, Software and Computing, Across fields and

Internacional context, OS & CS, EDI & ECR, Society and Impact.

- Dedicated chapter to the coverage of experiments and instruments in the period 2027-2036.

- Dedicated chapter to the Budget Plan required to achieved the proposed strategy, distributed In
2027-2036.

Target: Present the European AstroParticle Strategy 2027-2036 at the next GA meeting (London, Nov
30-Dec 1) to request approval by the APPEC GA.

10
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