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Very High Energy (VHE) Gamma Rays (TeV~PeV)

MAGIC, 200 GeV ~ 4 TeV. ,J. Albert et al/, Science 312, 1771 (06)
HAWC, <56 TeV, A.U.Abeysekara et al., Phys. Rev. Lett. 124, 021102 (2020)

— Pevatron Source

HESS, TeV Gamma-Ray, A. Abramowski et al.,, Nature 531, 476 (2016)
— PeV Energy Sources

GRB 221009A, <10 TeV, Z. Cao et al., Science 380, 6629 (2023)
Cygnus PeV, Up to 2.5 GeV, Z. Cao et al., Nature 594, 33 (2021)
HAWC, > 100 TeV, Phys. Org. News (Oct. 2024)

Generation Mechanisms

Bremsstrahlung, Inverse Compton Scattering, UHE Protons collide with Nuclei
Svnchrotron Radiation -» ¥, =% 09— Decay
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§ 2 Formulation in Relativistic Quantum Approach
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Proton Green Function
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HO Overlap Integral
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Scaling Relation
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Scale Rule of Differential Pionic Decay Width
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Total Luminosity dl/dt =Jdeq eq(dl'/de,)
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Differential Pionic Decay Width
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Final Particles have Same Veclocity
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Adiabatic Limit
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Luminocity-Distribution HBAMEFEBIEST AETEY
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Luminocity-Distribution for m°
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Luminocity-Distribution for p?
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A.Tokuhusa & T.Kajnio, ApJ. 525, L117 (99)
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