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Energetic particle enhancements are often observed in association with coro-
tating interaction regions (CIRs) at 1 AU, even in the absence of shocks.
One possible explanation, based on the Fisk and Lee model, is that these
enhancements arise from the sunward propagation of particles accelerated at
CIR-driven shocks between ∼2 – 5 AU. This model also predicts that these
sunward moving particles will suffer from adiabatic deceleration, resulting in
a roll-over in the energy spectra below ∼1 MeV/n. Recent observations have
shown that this roll-over does not occur, raising the alternate possibility that
these CIR-associated suprathermal ions are locally accelerated near 1 AU.
In this study, we survey 73 CIR-related particle events observed at ACE,
STEREO-A and STEREO-B between 2007 and 2010. We selected these
events on the basis of enhancements in the <1 MeV/n heavy ion intensities
in conjunction with well defined compression regions. We examine the time
intensity profiles for <1 MeV/n He and O ions within each CIR and find that
the ion intensities peak at the reverse boundaries of the compression regions
in ∼20% of the events. We further explore the role of the compression regions
in locally accelerating these ions to suprathermal energies by investigating
the relationship between the compression ratios and ion intensities at the re-
verse boundaries for all events. We also derive anisotropies and infer the flow
directions of ∼0.03 - 1.9 MeV/n CNO ions for 24 CIR-related particle events
using observations from the STEP instrument on Wind. Our results show
the average <0.1 MeV/n CNO flow direction is sunward in both the com-
pression and rarefaction regions for ∼90% of the CIR events. Thus, although
in some CIR events the suprathermal heavy ions appear to exhibit evidence
of local acceleration, we conclude that the majority of the CIR-associated
ions observed at 1 AU originate from sources beyond Earth orbit.
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