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The Methods of Correcting the Projection E ects on the CME Ve locity

GAO Peng-xint'2, LI Ke-jun!

(1. National Astronomical Observatories / Yunnan Astronomi  cal Observatory, Chinese Academy of Sciences, Kun-

ming 650011, China; 2. Graduate School of the Chinese Academ y of Sciences, Beijing 100049, China)

Abstract:

Coronal mass ejections (CMESs), known as the most energetiofm of solar magnetic

activity, are now believed to be the main sources of the strog interplanetary disturbances that

cause moderate to intense geomagnetic storms. Since CMEs mgerst discovered on Dec 14 1971
by using the seventh Orbiting Solar Observatory (OSO-7) cobnagraph, they have drawn more
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and more attention. Several space borne coronagraphs and ground-based instruments have foan
a number of CMEs, which give a good chance to study them in detds. However, coronagraph
observations of CMEs are subject to the projection e ects, vhich result in statistical errors

in the eruption velocity and acceleration measurements. Tle sky-plane projected velocity of
CMEs perceived as a quantitatively accurate measurement macompromise the value of scienti ¢
studies, thus the study on the methods for correction projetions of CMEs velocities on the sky-
plane is an important topic.

In this paper, the recent methods for correction the sky-plane projected velocity are re-
viewed and further the uncertainties of these methods are piated out. The major methods are
summarized as follows: (1) CMEs' evolution models dependé¢ne.g. di erent CME cone mod-
els; (2) CMEs' propagation properties dependent, in which QMEs are assumed to move radially,
sometimes to maintain a constant angular width, and so on; (3 CMEs' source region dependent.
Concerning this item, CME source region is sometimes deterined to be the point that has the
shortest distance or spherical distance to the associatedusface event. Sometimes the central po-
sition angle (CPA) of a CME was converted to its latitude, and its longitude is obtained from the
associated surface event. The uncertainties in these methis are mainly from simpli ed assump-
tions on CME structures; propagation properties and sourceregions on direct 3-D observations.
It is expected that 3-D observations by the STEREO should sobe this problem.

Key words: solar physics; solar activity; coronal mass ejection (CME)



