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Directly estimating the 2-D morphology of CMEs in the inner he-
liosphere from remote observations
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The STEREO mission provides high cadence and resolution images of the
structure and morphology of coronal mass ejections (CMEs) in the inner he-
liosphere. Their direction and propagation speed have often been estimated
through the use of time-elongation maps produced from Heliospheric imager
(HI) data. The wide field-of-view of HI allows scientists to directly observe
the 2D structures, while the relative simplicity of the time-elongation for-
mat for presenting such observations allows us to statistically scale many
events, thereby providing a much deeper understanding of how CMEs evolve
between the Sun and the Earth. For events with certain orientations, both
the rear and front edge of the CME can be monitored at varying heliocentric
distances (R) between the Sun and beyond 1AU. Here we consider four exam-
ple events with measurable radial extents, first identified by citizen scientists.
We show a linear dependency with R for the growth of the radial width and
the 2-dimensional (2D) aspect ratio, which are measured out to ~0.7AU. By
tracking CMEs, we find a power law for the average CME expansion rate
(Vex) as a fraction of bulk flow speed (Vbulk).



