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The Sun is the most energetic particle accelerator in the solar system
Ions up to  ~ 10s of GeV
Electrons up to ~100s of MeV

At the Sun:

*   Solar Flares – the most powerful explosions in the solar system
Release up to ~ 1032- 10 33 ergs in ~ 10 – 103 seconds 
Flare-accelerated  ~20-100 keV electrons contain ~10-50% of

energy released
>~1 MeV ions may contain comparable energy 

=> Acceleration is intimately related to flare energy release

*   Energy released by flares -> microflares -> nano-flares may be 

significant for heating of the solar corona
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Reuven Ramaty
1937 – 2001

Dr. Ramaty was a pioneer in the fields of solar physics, gamma-ray astronomy, nuclear astrophysics, and cosmic rays.
He was a HESSI Co-I and one of the founding members of the HESSI team.

His active involvement and enthusiastic support were critical for HESSI’s selection by NASA as the sixth Small Explorer (SMEX) mission.
Following the launch on February 5, 2002, HESSI was renamed in his honor.

It became the Reuven Ramaty High Energy Solar Spectroscopic Imager (RHESSI), the first space mission named after a NASA scientist.












































Solar Energetic Particle (SEP) events observed in the Interplanetary 
Medium (IPM):

*   Large (L)SEP events (~tens per year at solar maximum)

- dominated by >10 MeV protons
normal coronal composition and charge states

- associated with fast Coronal Mass Ejections (CMEs)
large flares (sometimes missing) 
gradual soft X-ray bursts

*   Electron -3He-rich SEP events (~10 3s per year at solar maximum) 

- dominated  by ~ 1-100 keV electrons and ~ MeV/nuc 3He 
enhanced Fe, Mg, Si, S; high charge states

- associated with small flares/coronal microflares
Type III radio bursts 
impulsive soft X-ray bursts
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