S VIRTUAL APRILMEETING R Y e
physics’ April 18-21, 2020 s T A e

Cosmic Particles at Extreme Eh‘e

] .

rgies |
. /
. ,/

Michael Unger
Karlsruhe Institute for Technology




Energy Spectrum of Ultrahigh-Energy Cosmic Rays (UHECRS)
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Energy Spectrum of Ultrahigh-Energy Cosmic Rays (UHECRS)
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Energy Spectrum of Ultrahigh-Energy Cosmic Rays (UHECRs)
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Detection of UHECRs: Air Showers
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Ll - UHECR Observatories
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Telescope Array

UHECR Observatories

Pierre Auger Observatory
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Source Candidates

magnetic confinement during acceleration
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CMB (WMAP)

Propagation of UHECRs in Photon Fields
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Propagation of UHECRs in Photon Fields
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Energy Spectrum
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Energy Spectrum
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Energy Spectrum

UHECR2018 Paris

Difference in Northern and Southern hemisphere? — UHECR Spectrum Working Group (TA+Auger)
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GZK Flux Suppression?
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Maximum Rigidity Model, Peters Cycle?

energy spectrum at source o (£/2)77
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Maximum Rigidity Model, Peters Cycle?

energy spectrum at source o (£/2)77
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Photonuclear Interactions in Source Environment?
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Photonuclear Interactions in Source Environment?

analytic example: full spallation of nucleus A, diffusion 7esc o< E<, Ting o E°
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Single Mass + Photonuclear Interactions in Source Environment
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Peters Cycle (Galactic Composition) + Photonuc. Int. in Source
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Arrival Directions - Blind Search

Telescope Array (equatorial coordinates) Pierre Auger Observatory (Galactic coordinates)
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Arrival DireckFinne — RlinAd Caarrh
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Arrival Directions — Catalogue-based Analysis

Starburst Galaxies
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Caveat: Deflections in Galactic Magnetic Field

D. Harari MPIFR (left: M51, right: NGC891) Planck PI@30 GHz

backtracking through magnetic field model variations at different rigidities R = E/Z

MU&G. Farrar ICRC2017, arXiv:1707.02339 19/27



Observation of a Dipolar Anisotropy of UHECRs (E> 8 EeV)
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Observation of a Dipolar Anisotropy of UHECRs (E> 8 EeV)
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Observation of a Dipolar Anisotropy of UHECRs (E> 8 EeV)
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Energy Dependence of Dipole
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Beam Luminosity
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Particle Detector
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UHE Proton+Proton Cross Section
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Muon Production in Air Showers
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Summary: Cosmic Particles at Extreme Energies
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Summary: Cosmic Particles at Extreme Energies
previously today

= mixed!
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Stay Tuned!
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