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1: Standard Paradigm

Supernova remnants (SNRs) have been proposed as the dominant contributors to

galactic cosmic rays (Baade & Zwicky 1934).

1. SNRs have enough total power
---10%, 3 per century, CR density
(1lev/cm3);

2. Direct evidence:

Radio emission (1948)
—MeV-GeV electrons

Non-thermal X-ray emission
(1995), TeV gamma-rays (2004)
— TeV electrons

n® bump (2013 )W44,1C443,W51C
— GeV protons
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1: New Gamma-Ray and CR observations
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2: Evolution ot High-Energy Particle
Distribution in SNRs
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2: Evolution ot High-Energy Particle
Distribution in SNRs

Electron Acceleration and Escape
The cutoff energy of electrons is
obtained either via the spectral fit or by
the assumption that the energy loss
time is equal to the age of the SNR
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2: Evolution ot High-Energy Particle

Distribution in SNRs

Low Energy Spectral Index
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2: Ion Acceleration in SNRs
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2: Ion Acceleration in SNRs

MNRAS 482, 5268-5274 (2019)
Advance Access publication 2018 November 19

Global constraints on diffusive particle acceleration by strong
non-relativistic shocks

doi: 10.1093/mnras/sty3136
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2: Electron Acceleration in SNRs
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2: Electron Acceleration in SNRs
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2: Electron Acceleration in SNRs
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3: Cosmic Ray Anisotropy, Spectral
Anomalies and PeVatrons
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3: Cosmic Ray Anisotropy, Spectral
Anomalies and PeVatrons
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3: Cosmic Ray Anisotropy, Spectral
Anomalies and PeVatrons
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3: Cosmic Ray Anisotropy, Spectral
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Conclusions

* Multi-wavelength observations suggest that
GeV and TeV cosmic rays can be attributed to
particle acceleration in old and young SNRs,
respectively.

* There is no evidence for PeV particle
acceleration in SNRs.

* PWNs may be important PeVatrons

Thanks for your attention!
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