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Large size telescope (LST) CTA (first light Dec. 2018)3



Credit: R. White (MPIK) / K. Bernlohr (MPIK) / DESY
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High Energy Stereoscopic System (H.E.S.S.)6





322 very high energy sources listed 
2/3 Galactic (SNRs, Pulsars, microquasars, unidentified+)
1/3 Galactic (AGNs, Blazars, +)



Credit: F. Acero (CNRS/CEA/FSLAC)
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Credit: F. Acero (CNRS/CEA/FSLAC)

25 countries ~ 1500 people working on CTAO 

France ~ 12 labs, 80/100 people on all aspects (design, 
construction, analysis, SST, LST, camera, software, access to 
data, early science) 
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Supernova remnants

Electrons/Protons?  
Contribution to CR spectrum ?  
Efficiency of acceleration?  
Maximum energy? 
Slope of accelerated particles? injected in the ISM?  
Escape and diffusion around sources?  
Duration of acceleration phase? 

Goedhart et al. 2023, Cotton et al. 2023

G6.4+4.0 G7.7-3.7 G53.6-2.2

G15.1-1.6



Supernova remnants

SNR  
G0.9+0.1

SNR  
Sgr D

SNR  
G359.1-0.5

MeerKAT 2022

The Galactic center
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ωSN → Tend ↑ 3/century→ 50 kyr = 1500

310 SNRs (+21 since 2019 mostly reclassifying HII regions)

Naïve estimate: 

The duration of the acceleration phase

+237 candidates  
SARAO Meerkat 

Anderson et al. 2025

Green 2025 A&A 
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The hunt for pevatrons

1015 eV

LHAASO catalog Cao et al. 2024

43 sources >100 TeV

Almost no supernova remnant

Case of SNR G106.3 

(PC et al. 2026)

~25-30 associated with 
pulsars 

Electron/proton pevatrons?

LHAASO (Large High Altitude 
Air Shower Observatory)

1.  Difficult to achieve
2. The origin of Galactic cosmic rays 
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HAWC 2018 

LHAASO 2024 

The Case of SS 443

Leptonic contribution
+ hadronic contribution (to produce >100 TeV)?



HAWC 2018 + hadronic contribution (to produce >100 TeV)?
Leptonic contribution

The Case of SS 443

LHAASO 2024 



Particle acceleration in jets of AGNs 
CTAO: VHE particles, acceleration and variability 
SKAO: electrons, synchrotron spectra, polarization, magnetic field 
geometry -> turbulence level, shocks, plasma, particle transport 

Cen A, H.E.S.S. 2020 

Cen A, McKinley et al. MWA. 2021 
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Cherenkov Telescope Array Observatory 



Cherenkov Astronomy Data School (CADS) 2026

Observatoire de Paris Nov. 2-6th 2026

https://indico.obspm.fr/event/2993/  
(free! support from Observatoire de Paris/Centre Jules Janssen) 

https://indico.obspm.fr/event/2993/




Credit: Gabriel Pérez Díaz (IAC)



2. The origin of Galactic cosmic rays protons 
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Pevatrons in the last 10 years
« Science with CTA 2017 »

Key Science project : detection of pevatrons 

Supernova remnant RXJ1713 100 TeV gamma rays PeV protons

Vannoni et al. (2007), Brehaus et al. (2021)

Preferred candidates for 
bulk of CR protons

LHAASO catalog Cao et al. 2024

43 sources >100 TeV

~25-30 associated with pulsars 

Almost no association with potential SNR pevatrons 
(leaving aside old SNRs, e.g. IC 443)


Case of SNR G106.3+2.7 (PC et al. 2026)

100 TeV gamma rays Electrons 

Hard spectra with electrons with radiation 
mediated environment 


