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APPEC: roadmapping

2008 2011

Magnificent 7

1. HE gammas
2. HE neutrinos
3. HE cosmic rays
4. Gravitational waves
5. Dark matter
6. -mass
7. -mixing & p-decay

CMB
Dark Energy

RB’s  comment:  But… at least 4 -5 domains have not seen a signal yet nasty 
comment:
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PeV neutrinos 2013 GW1509-2014

HE -rays

Well  2 of the domains  have  detected a signal in the first 3 years

The search of  point sources for HE cosmic-
rays, neutrinos  and GW (better pointing) 
ongoing
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APPEC: roadmapping
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resource aware

S. Katsanevas



i. Extreme Universe: What can we learn about the cataclysmic events in our Universe by 

combining all messengers?

ii. Dark Universe: What is the nature of Dark Matter and Dark Energy?

iii.Νeutrinos: What are the intricate properties of neutrinos and what can they tell us?

iv.Early Universe: What else can we learn about the Big Bang  from the cosmic microwave 

background?

• Two emergent characteristics of the present era :

I. We are at the edge of multi-messenger detections involving high
energy photons, neutrinos, high-energy charged particles and
gravitational waves, that will give us a deeper understanding of violent
phenomena regulating structure formation in the Universe as well as eventually
hints for new laws of physics

II. The visible Universe from the CMB to the present started to provide

comparable constraints to the standard models of cosmology (inflation, dark
energy) and particle physics (neutrino, dark matter)

European Strategy for Astroparticle Physics
4 domains S. Katsanevas





Astroparticle Physics and Cosmology
the next 20 years

2017 2019 2021 2023 2025 2027 2029 2031 2033 2035

CM

B

CMB-S4         

DESI/LSST/EUCLIDDE

1 Multiton detectors Liq Xe/ArDM

ν 1 Ton 2β0ν/JUNO                   DUNE/HK 

GW AdvVIRGO/LIGO  ET      LISA 

HE CTA/KM3NEt/AUGER+                

LISA 





APPEC roadmap: Education & Outreach

• Given the rapid expansion of the astroparticle

physics field, APPEC encourages (e.g. in 

cooperation with the International Particle 

Physics Outreach Group) the exchange of best 

practice in the sphere of outreach. At its frontier 

research facilities, APPEC will implement more 

structured organisation of dedicated 

astroparticle physics summer schools and 

studentships. APPEC will also enhance its 

presence on the web and social media.



Conclusions
• In the last 30 years, we have seen

• the detection of   Supernova 1987A and the 
Crab in HE γ 1989  

• 3 major paradigm-changing  discoveries  in 
the 90’s  
• CMB fluctuations
• Confirmation of  neutrino oscillation and 

mass 
• Dark energy 

• In the 2010’s  Gravitational waves
• The longest series of Nobel prizes  for an 

emerging domain 

• Bright expectations for the  next 10-20  years:

1. The development of  multi-messenger  
astronomy 

2. Dark matter sensitivities close to the parameter 
limits of our current theories, and ultimate 
precisions measurements in inflation and dark 
energy,

3. A determination of the neutrino masses, 
number and CP violation  and  their interplay 
with  cosmology 
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