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1: Charged Particles Are 
Accelerated by Electric Fields
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1: Diffusion -convection equation



1: Classification of Acceleration 

Mechanisms
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1: On 1912.8.7 Hess Discovered CRs
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1: Electrometers



1: Dependence of ionization rate on 

altitude

Hess 1912
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1: Cosmic Ray and Solar 

Energetic Particle Spectra
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1: HeliosphericEnergetic Particles



1: HeliosphericEnergetic 
Particles



1: HeliosphericEnergetic 
Particles



1: HeliosphericEnergetic 
Particles
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1: Different Ion Spectra from Two 
Solar Flares



1: Yearly Spectral Variation



1: What determines the spectral index and 

breaks?
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1 CR spectral measurements in Space
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1: Cosmic Ray Anisotropy

Cosmic ray anisotropyis
suppressedin the TeV
range!



2: Standard Paradigm 
Supernova remnants (SNRs) have been proposed as the dominant contributors to 
galactic cosmic rays (Baade & Zwicky 1934).

1ȁSNRs have enough total power 
---10%, 3 per century,CR density 
(1ev/cm3)̕

2ȁ Direct evidence:

Radio emission(1948)
τMeV-GeVelectrons

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

0̄ bump (2013)W44,IC443,W51C
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2: New Gamma-Ray and CR observations

Multi-Wavelength Spectra of 34 SNRs
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3: Evolution of High-Energy Particle Distribution 
in SNRs
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3: Evolution of High-Energy Particle Distribution 
in SNRs
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3: Evolution of High-Energy Particle Distribution 
in SNRs
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