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Astroparticle & Cosmological Physics

Challenge #1 – Define Astroparticle Physics..
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Astroparticle & Cosmological Physics
Particle Physics Project Prioritization Panel (P5)

P5 Science Drivers in 2014:

● Use of the Higgs boson as a tool for further inquiry

● Investigation of the physics of neutrino mass

● Investigation of the physics of dark matter

● Investigation of the physics of dark energy and cosmic inflation

● Exploration of new particles, interactions, and physics principles
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Astroparticle & Cosmological Physics
Particle Physics Project Prioritization Panel (P5)

P5 Science Drivers in 2014:

● Use of the Higgs boson as a tool for further inquiry

● Investigation of the physics of neutrino mass
→ neutrino nature (through NDBD) in nuclear physics
→ includes measurement of Sigma mv with CMB (S4)

● Investigation of the physics of dark matter
→ direct, indirect & colliders

● Investigation of the physics of dark energy and cosmic inflation
→ DESI, LSST, S4,..

● Exploration of new particles, interactions, and physics principles

→ No GW physics..



                            IN2P3
Les deux infinis

Astroparticle @ FCC Week02.06.2022 5

Astroparticle & Cosmological Physics
Is it particle physics? 
Is it nuclear physics? 

Is it (nuclear) astrophysics? 
Cosmology ?...
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Astroparticle & Cosmological Physics

● Fifth French national IR roadmap since 2008
organized by the ministry of research (and..)

→complimentarity with 2021 ESFRI 
roadmap (used to be required)
→no space-based science 

● Provides a quality label for the 108 selected
research infrastructures and the recognition
of its national strategic importance

→ not directly related to funding

● Serves as reference document to
 
- explicit the state’s RI strategy

- select and/or prioritize RI in arbitrations  

Challenge #2 – Get On a RI Roadmap
                    (and stay there..)

https://www.enseignementsup-recherche.gouv.fr/fr/la-feuille-de-route-nationale-des-infrastructures-de-recherche-2021-84056
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Astroparticle & Cosmological Physics
Labelled RI must have:

● Identified governance, scientific steering
● Pluriannual budgeting
● Open science dynamic, data preservation 
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Astroparticle & Cosmological Physics
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Astroparticle & Cosmological Physics

APPEC projects in FRA roadmap:

HEP perimeter
● DUNE
● JUNO
● EGO-Virgo
● KM3NeT
● LSM
● LSST
● PAO

    A&A perimeter
● HESS
● CTA
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Astroparticle & Cosmological Physics

A Large GW Physics project: EGO-Virgo

● A competitive and successful GW antenna in Europe

→ tremendous growth of the scientific Virgo int’l collaboration
→ strong cooperation with LIGO and KAGRA (VLKC)
→ 10 CNRS teams in FRA, 109 scientists, ~60 FTE tech+eng
→ ~10M€/yr opex, ~300M€ capex (50% ITA/FRA + NED) 
→ FRA strenghts: Mirror coatings, electronics, vacuum, ..
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Astroparticle & Cosmological Physics

Challenges in GW Physics

● A competitive and successful GW antenna in Europe until 3G
→ tremendous growth of the scientific Virgo (LVC) collaboration
→ coordinated push to bring infrastructures to their boundaries
→ right balance in international data openness..

● A smooth transition from 2G (through 2.5G) to 3G antennas
→ improve/upgrade and 3G risk reductions
→ Horizon INFRADEV-ET-PP (Einstein Telescope)
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Astroparticle & Cosmological Physics

A Large Neutrino Physics project: KM3NeT

● KM3NeT ORCA & ARCA: neutrino physics and astrophysics
→ successful transition from successful ANTARES experiment
→ ESFRI label, 
→ CNRS in charge of seabed infrastrucure, detectors & 115 deployments
→ 8 CNRS laboratories, total KM3NeT capex ~196M€, opex ~3M€/yr  
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Astroparticle & Cosmological Physics

Challenges in Neutrino Physics

● Complete ORCA and JUNO, achieve mass hierarchy determination!
→ Seabed infrastructure and detector technology OK!
→ Horizon KM3NeT-INFRADEV2 
→ Critical time to expand international participation
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Astroparticle & Cosmological Physics

High Energy Gamma-Ray Astrophysics

1951 1997
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Astroparticle & Cosmological Physics

A HEGRA project: Cherenkov Telescope Array
● Building on the success of the

HESS, MAGIC and Veritas projects
→ Well known technology & operations

● Roadmap priority CNRS HEP, CNRS 
AA & CEA

● Construction of
- 9 Medium-Size telescope cameras
- 4 Large-Size telescope elements
- Small-size telescope elements
- Data analysis package

● 160 FRA scientists, 52M€ FRA contrib
400M€ total capex, 20M€/yr opex
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Astroparticle & Cosmological Physics

● Complete the Cherenkov Telescope Array as planned
→ CTA is the world’s major step forward in HE gamma-ray astrophysics 
→ broad science reach → support across institutes and organizations
→ right balance in international data openness..

● A smooth transition from 3G to 4G
→ maximize science return
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Conclusion

● Great successes and achievements in the past decade

→ direct detection of gravitational waves
→ nextgen high-energy gamma-ray observatory funding
→ deep underwater technology for neutrino physics

● Great challenges are ahead !
→ next major DM, NDBD, CMB projects?
→ achieve construction, operate & get the science
→ keep ideas flowing between very diverse interests
→ not mentioned: 
                             computing & storage challenges
                             environmental & energy challenges
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Conclusion

● Great successes and achievements in the past decade

→ direct detection of gravitational waves
→ nextgen high-energy gamma-ray observatory funding
→ deep underwater technology for neutrino physics

● Great challenges are ahead !
→ next major DM, NDBD, CMB projects?
→ achieve construction, operate & get the science
→ keep ideas flowing between very diverse interests
→ not mentioned: 
                             computing & storage challenges
                             environmental & energy challenges

Thank you! 
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