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The CR spectrum

C. Evoli, 2023

 - The « knee » : change of slope 
around 4 PeV

         - Change of diffusion regime ?

         - Acceleration limit ?

         - Dominated by local source(s) ?
Gamma-rays : probe the CR 
spectrum in different regions 
of the Galaxy 
Probe the knee in other 
regions
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A : Mass of a cosmic ray

LHAASO collaboration, 2024

LHAASO data

A : mass of the CRAll particles spectrum

Lighter than previous measurements
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Fitted CR spectra

 

- Power laws with 
exponential cut-offs

 - Peter’s cycles : 
spectra are similar in 
rigidity
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 LHAASO collaboration, 2023 

Diffuse gamma-ray background
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AAfrag

Fit to 
data

Sum over targets and 
projectiles

Diffuse gamma-ray background

Only considered pair creation with the CMB for absorption

P. Lipari and S. Vernetto, 2018

M.Kachelriess,
I.V.Moskalenko, 
S.Ostapchenko,              
2019

https://arxiv.org/search/hep-ph?searchtype=author&query=M.Kachelriess
https://arxiv.org/search/hep-ph?searchtype=author&query=I.V.Moskalenko
https://arxiv.org/search/hep-ph?searchtype=author&query=S.Ostapchenko
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Comparison with data

The knees do not correspond to the same energies : not universal !
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Thanks for your attention 
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Intensities

Energy 
rescaling
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Fit of the CR spectrum to the 
gamma data
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Absorption of gamma-rays 

P. Lipari and S. Vernetto, 2018
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Hadronic VS Leptonic emission 

P. Lipari and S. Vernetto, 2018
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Contribution of the different 
elemental groups 
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Diffuse gamma-ray background

Assuming a spectral shape 
independant of space for CRs :
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