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CONTEXT

COSMIC RAY SPECTRUM
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HEAVY CR PION DECAY MODELLING

Photon flux emitted from CR distribution
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Photon flux emitted from CR distribution
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HEAVY CR PION DECAY MODELLING

Photon flux emitted from CR distribution
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Il - WHEN CTADO SIMULATIONS MEET MODELS
/771' GAMMAPY - NAIMA

i : Particle detect
South site North site | N ar |c. e detector array

Chile Canary Island e®® oy
- Cherenkov light

.

0.1 km* “light pool”, a few photons par m?

Primary Gamma Ray

gamma ray interacts with the atmosphere
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Il - WHEN CTADO SIMULATIONS MEET MODELS
/771' GAMMAPY - NAIMA
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—> CNO with 1PeV CR composition e
——> CNO with a type Il SN composition

—— Fe with a type Il SN composition

gamma ray interacts with the atmosphere
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Il - WHEN CTADO SIMULATIONS MEET MODELS
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[1l - CAN CTADO DETECT CRs FROM SNRs?

Can we separate the studied models?
Data titting: it Log-Likelihood test ATS > 29 (50) (2 free parameters) => the models are distinguished
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[1l - CAN CTADO DETECT CRs FROM SNRs?

Can we separate the studied models?
Data titting: it Log-Likelihood test ATS > 29 (50) (2 free parameters) => the models are distinguished
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[1l - CAN CTADO DETECT CRs FROM SNRs?

Can we separate the studied models?
Data titting: it Log-Likelihood test ATS > 25 (50) (1 free parameter) => the models are distinguished
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[1l - CAN CTADO DETECT CRs FROM SNRs?

CTAQ simulations of RX J1713.7-3946 CTAQO simulations of HAWC J2227+610
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CONCLUSION

Why study CRs with CTAQ?

CTAO offers indirect means of pinpointing the CR source using
gamma-rays. Actually, charged CRs are deviated by Galactic
magnetic fields and lose the knowledge of their original
direction.

What will CTAO bring to the knowledge of CRs?

CTAO will increase the sensitivity to the spectral

© lceCube/WIPAC

shape of y-rays. In addition to a MWL analysis, this will allow : ' (modied
us to distinguish protons from heavy CRs and thus investigate
the origin of very high energy CRs.

Where can we find this work?
JCAP, Dubos, Sharma, Patel, and Suomijarvi, February 2025 (DOI:10.1088/1475-7516/2025/02/078)

Cherenkov Telescope Array

Observatory sensitivity to heavy CTAO could investigate the origin of the particle
Galactic Cosmic Rays and the shape . o . .
of particle spectrum distribution shape, which may result from heavy

nuclei or various acceleration scenarios.

C. Dubos,™' P. Sharma,”" S. Patel"” and T. Suomijérvi®
SCA N M E “Université Paris-Saclay, CNRS/IN2P3, LJCLab,
P A« MLy SRS

‘.b 20/03/2025 - 15h30 Journée SFP 2025 DUBOS Coline | Conclusion

12


https://iopscience.iop.org/journal/1475-7516
https://iopscience.iop.org/journal/1475-7516
https://iopscience.iop.org/issue/1475-7516/2025/02
http://10.0.4.64/1475-7516/2025/02/078
https://arxiv.org/abs/2410.21199

WHAT ABOUT THE OTHER PEVATRON CANDIDATES?
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APPENDIX CONTRIBUTION OF ELECTRONS THROUGH THE INVERSE COMPTON PROCESS
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