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Gamma-rays



Gamma-ray emission mechanisms @ |,,|§/A,=\\U

Searching for the origins of hadronic cosmic rays

-> Constrain hadronic vs leptonic emission scenarios
/ Bremsstrahlung
N; : Electrons, E? Spectra
2 g poc L Inverse
- Compton
=
o Ey~0'11Ee
Synchrotron ;
10" -
. Radio IR Optical UV X-ray y-ray VHE y-ray
g0 Protons, E? Spectra
o
S0 \ T~ Pion
- Decay
10" K
5 7 9 1" 13 15
10 10 10 10 10Enelrgy (;3) E)’~01EP
0
0 > Yty
Target molecular material for hadronic interactions?
Coincident neutrinos as a smoking gun?
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A. Mitchell ECAP, FAU Erlangen-Niirnberg News from gamma-rays
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v —e— CTAO Northern Array
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Differential flux sensitivity (50 h)
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https://iwww.cta-observatory.org/science/cta-performance (prod5, v0.1)
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Angular Resolution (°)
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de Naurois Universe 7 (2021) 421

http://tevcat2.uchicago.edu/
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The Pierre Auger Collaboration, Phys. Rev. Let., 2020
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Current pieces and assembly status - EAU

> Recent data show deviations from isotropy:
o ~7.3% dipole at E > 8 EeV pointing outwards the galactic center;

o Evolution of dipole amplitude and phase with energy;

O

Hotspots at the highest energies;

O

(Strong) hints of a correlation with Starburst Galaxies;
o Differences in Xmax on and off the galactic plane;
> Several analysis trying to describe such deviations:
o Heavily dependent on astrophysical hypotheses about things we don't know very well;

o Many extended fit approaches as well efforts to understand better the problem;

Rodrigo Guedes Lang ECAP  FAPESP/Baylat Workshop May Sth 2023 67



Pieces are not matching together!




Existing/planned projects
Missing capabilities
Endorsed projects

Multi-Messenger Astronomy Must be Coordinated

2025 2030 2035

mHz GW community development
| Improved Advan

Discovery uncertain

 swi/fermi 72

Impending gap in
monitoring capabilities

 New robes for Muli Messenger Astro

Opportunities needing
technology development

HE: MeV-GeV, VHE: TeV-PeV, UHE: EeV-ZeV
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