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Extreme Solar Events
15 October-29 November 2003



Large Solar Flares and Ejections in October 26, 2003
CORONAS-F and SOHO spacecrafts



Magnetosphere of the Earth
Magnetic shield
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CORONAS-F



Nuclear Processes in Solar Flares

Five complexes of nuclear spectral lines: 
56Fe, 24Mg+ 20Ne+28Si, 20Ne+16O, 12С, 16O.

Caption neutron line in energy range 2,14-2,64 MeV.
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Solar Neutrons and γ-rays

Neutrons
200 – 400 MeV

Gamma emission
E = 4-7 MeV

Flare on 28 October 2003 Flare on 4 November 2003



The boundary of 
solar energetic 
particle 
penetration into 
Magnetosphere

CORONAS-F 
Orbit

Solar energetic particles

CORONAS-F
Solar Energetic Particle Penetration 

into Magnetosphere

Solar energetic particles



CORONAS-F
Radiation environment in near Earth Space

Oct.,29 Oct.,28

Electron Radiation Belts
The motion of the Radiation Belt 
into Magnetosphere
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Extreme Solar Events 
September 2005 (Solar Flare X17.1)



CORONAS-F
Located precipitations of 

energetic particles from the 
magnetosphere into ionosphere

1- Radiation Belts 2- Quasi-stationary Precipitations



Upper atmosphere of the Earth
X-Ray 
transparence 
of the Earth 
atmosphere 
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