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ABSTRACT

We investigate the propagation of Coronal Mass Ejections(CMEs) near the earth with

multi-satellite observations. Among the CMEs observed in the near-earth between Nov.
1994 and Nov. 1997, we select two events of Jan. 6-11, 1997 and Nov. 4-7, 1997 which

were observed by more than 3 satellites when these satellites were located apart with

a sufficient distance from each other. We determine the speed and propagation of the

two CMEs by calculating the position of each satellite in various coordinates and the o

nset time of each event. The results show that the speed of CMEs becomes significantly

reduced when the perturbation arrives in the magnetosphere. It is also suggested that

the propagation of the CMEs is approximated as the -x direction in GSE coordinates

in the near-earth space.
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X 1. Characteristics of Coronal Mass Ejection Events Near the Sun.
(Gosling 1995a)

Characteristic Value

Mass ejected 10" — 108 g

Speed of leading edge < 50kms™~'to > 1200kms™!

Average speed of leading edge 400 km 57!

Average heliocentric width 45 deg

Occurrence frequency 3.5 events d~! (solar activity maximum)

0.2 events d~! (solar activity minimum)

Site of origin closed field regions in corona
(typically underlying heliospheric current sheet)

eruptive prominences (common)

long duration soft X ray events (  1/3 of all events)
Associated solar activity impulsive X ray events and optical flares (some of the time)

type II and IV radio bursts (the faster events)

nothing (some of the time)

¥ 2. Characteristics of Coronal Mass Ejection in the Solar Wind at 1AU.
(Gosling 1995b)

Characteristic Value

Average radial thickness 0.2 AU

Range of speeds 300 — 1000kms™!

Single point occurrence frequency ~ 72 events year~' (solar activity maximum)

~ 8 events year~! (solar activity minimum)

Magnetic field topology predominantly closed magnetic loops,
~ 1/3 are twisted flux ropes

Fraction of events driving shocks ~1/3

Fraction of earthward directed events  ~ 1/6
producing large geomagnetic storms
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