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History

n Summary of views of
CMEs in the early age
of space exploration.

n Bottom line – most
concepts were there
from the beginning.





ICME identifiers
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Richardson and Cane, 2004:
Use compositional parameters
Like temperature signature



Occurrence Rate

n Charge compositional
signatures are very
sensitive.

n Best signature are O
and Fe charge states.

Richardson and Cane,
2004.



Observations

n Lepri et al., 2003
n 50% of ICMEs have 10

hour enhancements or
more.

n Almost no false
identifiers

n  But
n More than 85% of all

C&H ICMEs have some
heated plasma.

n But, there are 10%
false identifiers



Interpretation: Flare association

n Lepri et al, 2004:
n There is a strong latitude dependence of Fe

charge state enhancements.
n Also, the probability of enhancement depends

of distance from flare.

n Reinard, 2004:
n Enhancements scale with flare size.

n Also
n Inverse correlation between freeze-in

temperature and local temperature
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How about these BDEs?

n Reinard et al., 2002
n There is no notable change of BDE flux from ACE (1

AU) to Ulysses (4 AU)
n Where is all this flux? Estimate

n Around 15% of time, observe ICMEs at 1 AU, within ~3
days of Sun.

n If that’s not disconnected, we add 4 times that till
Ulysses solar wind is there, within, within 12 days

n If CMEs have, on the average, add the same flux that
was already there -> increase of >50% in flux

n If CMEs have, on the average, add twice the flux that
was already there -> Increase of >factor of 2.

n Also, why do we observe BDEs at Jupiter, but no
Jupiter electrons at 1 AU.



Challenges

nn What is the nature of the observed flareWhat is the nature of the observed flare
association?association?

nn Thermodynamic state of Thermodynamic state of CMEs CMEs andand
ICMEsICMEs??

nn Theoretical framework for compositionalTheoretical framework for compositional
data. Need quantitative interpretation.data. Need quantitative interpretation.

..


