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[-SS-16] Identification of Torsional Alfvén Waves in the Solar Wind

K. Marubashi', Kyung-Suk Cho', and Khan-Hyuk Kim®
ISolar and Space Weather Research Group, Korea Astronomy and Space Science
Institute
?School of Space Research, Kyung Hee University

Alfvén waves are ubiquitous in the solar wind. There have been many studies aimed at
elucidating characteristics of these waves since the pioneering work by Belcher and Davis
(1971). Observations show that Alfvén waves in the solar wind predominantly propagate
outward from the Sun, suggesting that they are of solar origin. The most fundamental
characteristic of Alfvénic fluctuations is that magnetic field and velocity fluctuations are
closely correlated. Among many types of Alfvén waves, there is one particular type that
is characterized by well-ordered rotations of magnetic field and velocity vectors. Such
Alfvén waves observed by the Ulysses spacecraft were analyzed and named arc-polarized
Alfvén waves (Riley et al., 1996). The present study is focused upon similar well-ordered
rotations observed by the ACE spacecraft, in an attempt to identify torsional Alfvén
waves (carrying twists of magnetic field and velocity) rather than partial
elliptically—polarized waves (more general terminology for arc-polarized waves). We
selected time intervals in which magnetic field and velocity vectors exhibit well-ordered
rotations and are correlated with each other. The analysis shows that observations are
well interpreted by assuming that the spacecraft crosses trough bundles of magnetic field
lines along which the torsional Alfvén wave is propagating outward from the Sun. We
show some results obtained by least-squares fitting to the observed magnetic field and
velocity rotations, which provide the geometry of the region occupied by the torsional
Alfvén wave.
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