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improvement of magnetic cloud interpretation by a torus model: 1. Long-duration
magnetic clouds

# Katsuhide Marubashi[1]
[1] none

We identified 17 MC events with duration longer than 30 hours by surveying the solar wind observations from WIND and
ACE during 10 years from 1995 through 2004. Then we performed the model fitting analyses for these MCs with both cylinder
and torus models when possible. Here, we examine which model provides better interpretation for each of the 17 MCs.

The fitting results are summarized as follows.

(1) Three MCs exhibit magnetic field rotations larger than 230&amp;#61616; during the time interval of the spacecraft tra-
verse. These MC observations should be explained as cases where the spacecraft traversed the MCs deep enough to cross
the axes near the leg of the MC loop.

(2) Five MCs exhibit magnetic field rotations smaller than 90&amp;#61616;. This feature reflects the geometry of the en-
counter with the MC that the spacecraft traversed near the MC surface. When this condition is encountered near the leg of tt
MC loop, the curvature effect becomes an important factor controlling the observation. Therefore, the fittings with the torus
model generally provide better results.

(3) In one case the torus fitting gives a result in which the local orientation of the torus axis at the encounter with the spacecraf
is nearly perpendicular to the Sun-earth line. This observation condition takes place when the spacecraft traversed the MC ne
the top of the loop. In this case, the MC can be well approximated by a cylinder.

(4) In the remaining 8 MC events, 3 MCs are to be interpreted only by the torus model, 4 MCs by either of torus or cylinder
model, and one MC only by the cylinder model.

The above results clearly indicate that some of the MCs need interpretation with a torus model which takes into account the
effects of MC loop curvature. Further, it should be stressed that the cylinder and torus models give very different geometries witt
respect with the spacecraft's encounter with the MCs. This difference severely affects interpretation of the relationships betwee
the MCs in interplanetary space and the coronal magnetic fields in the MC source regions.
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