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Studies on the Sizes and Energies of Interplanetary

Magnetic Flux Ropes
FENG Heng-qiang™?, HAN Yun-xia', WU De-jin?, ZHAO Ji-kun?

(1. Department of Physics, Luoyang Normal University, Luoyang 471022, China; 2. Purple Mountain Observatory,
Chinese Academy of Sciences, Nanjing 210008, China; 3. Institute of Space Science, NCU, Taiwan 32001, China)

Abstract: Interplanetary magnetic flux ropes are a kind of important magnetic structure in
solar wind. Previously, some scientists believed that there exists two kinds of interplanetary
magnetic flux ropes. One is magnetic cloud, and the other is small magnetic flux rope identi-
fied by Moldwen et al(2000). Both kinds of magnetic flux ropes approximately have the static,
constant-alpha force-free, cylindrically symmetric configuration. But the small-scale magnetic
flux ropes have no famous expansion and lower proton temperature behaviors. Moldwen et
al(2000) suggested that the two samples are from two different source regions: magnetic clouds
from reconnection in the solar corona, and these small-scale flux ropes from reconnection across
the heliospheric current sheet (HCS). In observations from 1995 to 2001 from the Wind space-
craft, 144 interplanetary magnetic flux ropes were identified in the solar wind around 1 AU. Their
durations vary from tens of minutes to tens of hours. These magnetic flux ropes include many
small- and intermediate-sized structures and display a continuous distribution in size. Energies
of these flux ropes are estimated and it is found that the distribution of their energies is a good
power law spectrum. The possible relationship between them and solar eruptions is discussed. It
is suggested that like interplanetary magnetic clouds are interplanetary coronal mass ejections,
the small- and intermediate-sized interplanetary magnetic flux ropes are the interplanetary man-
ifestations of small coronal mass ejections produced in small solar eruptions. However, these
small coronal mass ejections are too weak to appear clearly in the coronagraph observations as

an ordinary coronal mass ejection.
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