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Local and non-local geometry of Interplanetary Coronal Mass Ejections
(ICMEs): GCR short-period variations, and magnetic field modeling
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We examine measurements of the integral GCR fluence ( � 100 MeV) from the CEPPAD instrument aboard
the Polar spacecraft along with IMF and plasma data from ACE. The Polar instrument, designed to measure
radiation-belt electrons, makes clean measurements of the integral GCR fluence when Polar is outside of the
radiation belts. The GCR measurements show variability on a variety of timescales including the frequency
range of 0.1 mHz - 1.0 mHz; of course Forbush decreases are clearly seen. Some of the short-period GCR
variations seen by Polar have been found in neutron monitor data. Short-term variability might indicate a
change in magnetic scattering power, the passage of a shock discontinuity, the passage of a large-scale magnetic
rope or tangential discontinuity in the solar wind plasma.

Using a non-force-free magnetic flux rope model in conjunction with particle data allows us to investi-
gate the local geometry of Interplanetary Coronal Mass Ejections (ICMEs), associated with these short-period
GCR variations. In many cases, spacecraft entry into and exit from ICMEs are accompanied by abrupt changes
in the decrease and recovery rates. These changes in rate have largely been attributed to ICME effects su-
perposed upon shock decreases. However, observations indicate different rates of decrease and recovery for
magnetic cloud topologies than for non-cloud ICME drivers. Analysis of multi-spacecraft observations reveals
these different rates are due to the non-local, three-dimensional characteristics of ICME shock, sheath, and
envelope regions.


