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Figure 2. Cartoon showing the shape of an ICME and surrounding [P field structure including the
presence of a shock. A strong shock will accelerate particles to an extent dependent on energy and
the location of the observer. Thus particle intensity profiles are organised by the longitude of the
associated solar event. Proton intensities in three energy ranges {~3, ~15 and ~30 MeV) are shown.
[Drashed lines indicate the passage of shocks. Figure adapted from Cane e al. {19588,
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Figure 6. Fast mode speed in the quiet (Q5, thin solid
curve) and active region corona (AR, dashed line) com-
pared with the solar wind speed (marked SW) adapted
from Gopalswamy et al. (2001a). The thick solid curve 15 a
sketch of the Alfven speed profile from Bougeret (1983).
Fegion 1 corresponds to active region core where the fast-
mode speed 15 hagh, so 1t 15 dafficult to form shocks mn this
region. Metric tyvpe II bursts occur in region 2. IP type IIs
occur m region 3. The Alfven speed 1s close to the fast
mode speed since the sound speed 1s very small. so we use
fast mode and Alfven speeds interchangeably.

Gopalswamy 2006




INTEMNSITY (Arbitrary units)
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Fia. #.— Electron time profiles for two flare events with unusually broad time
profiles at one position. $p: Case a. For the event of 1980 March 2, Helios 1 is
atr = 0.98 AU and a connection angle of 917, Bottom: Case b. For the event of
1980 May 12, ISEE 3 is at a connection angle of 467, The values of the radial
mean free path estimated from the broad profiles would have been 25 = 0013 AL
(case a)and 4 = 0.011 AU (case b) for the case of radial diffusion, below the range
that was previously assigned to scattermg along the average IME. We tentatively in-
terpret this result in terms of transpont processes perpendicular to the IME direction.
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THREE PHASES OF PARTICLE ACCELERATION
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TWO CONDITIONS for detecting particles in IP space

(1) OPEN FIELD LINES (2) MAGNETIC CONNECTION
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LOW FREQUENCY RADIO OBSERVATIONS PROVIDE THE ANSWERS!




ERUPTING LOOP PLUS RECONNECTION = 1st phase
Available magnetic energy plus magnetic structure of photosphere and corona
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ERUPTING LOOP PLUS RECONNECTION = 1st phase
Available magnetic energy plus magnetic structure of photosphere and corona
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CONCLUSIONS

 THREE PHASES OF PARTICLE
ACCELERATION

« ALL COMBINATIONS ARE POSSIBLE
AND LEAD TO A “Z00” OF SOLAR
ENERGETIC PARTICLE EVENTS






