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Abstract content
Measurements with advanced instrumentation on the SAMPEX, SOHO and ACE spacecraft show a
large variability of the ionic charge of heavy ions in solar energetic particle (SEP) events with energy,
in particular for Fe. In this paper we present a survey of ionic charge observations in interplanetary
shock related SEP events obtained in the energy range ˜0.18-0.43 MeV/nuc with the SEPICA
instrument onboard ACE during the time period 1997 - 2000. We analyzed all interplanetary shock
related events where SEPICA data are available (˜40). For most of the events (34) we find mean ionic
charge states for iron of ˜9 - 11 in the energy range 0.18 - 0.25 MeV/nuc that remain approximately
constant between 0.18 and 0.43 MeV/nuc, but in a few cases a significant increase of Q(Fe) with
energy by 1 - 2 charge units is seen in this energy range. Two events show high charge states for Fe
(˜16) at 0.18 - 0.25 MeV/nuc with a strong increase by 3 - 4 charge units between 0.18 and 0.43
MeV/nuc, similar to the observations in all Fe- rich and 3He-rich events. The interplanetary shock
related ionic charge states will be compared with solar wind charge states and with ionic charge
states during the onset phase of the SEP events. The implications of the energy dependence of the
ionic charge states for possible sources contributing to the accelerated population, e.g. solar wind,
suprathermal particles, and contributions from Fe-rich impulsive events, will be discussed.
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