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複数衛星を用いた内部磁気圏で観測される low-m ULF波の経度方向の広がり
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The azimuthal wavenumbers of Ultra Low Frequency (ULF) waves in the Pc3-5 frequency band (2-100 mHz), which can
provide information about the azimuthal scale and propagation direction of a wave, are useful diagnostics of the waves generation
mechanism. Low-m (m &lt;10) waves are predominantly toroidal modes resulting from field-line resonances generated by
an incoming fast mode arriving from the outer boundary of the magnetosphere. Several statistical studies, which present the
distribution of ULF waves in the inner magnetosphere, have been performed using measurements from satellite [Zhu and Kivelson
1991; Anderson et al., 1990; Lessard 1999]. Using the magnetic field data from the CRRES satellite, Hudson et al. [2004]
found that there is a comparable probability of occurrence of toroidal mode oscillations on the dawn and dusk sides of the
magnetosphere inside geosynchronous orbit. Although previous studies have presented the spatial distributions of ULF power
and occurrence in the inner magnetosphere, the spatial features of azimuthal wavelength in the inner magnetosphere are still
incompletely understood.

We investigate the azimuthal extent of low-m ULF waves observed in the inner magnetosphere, using magnetic field data from
the multiple satellites, including GOES 13, 15 and Van Allen Probes. We focus on a Pc5 pulsation occurring at 6:00-8:00 UT
on 13 September 2014 during a storm recovery phase. These Pc5 pulsations are dominated by a 3 mHz toroidal component and
large amplitude of 30 nT when the Van Allen Probes were located in the morning side (MLT˜5) at L˜6. Estimating m number
from the phase difference of Pc5 pulsations and azimuthal separation between Van Allen Probes A and B, we find m =3 with
westward propagation. These oscillations are not observed in the premidnight sector at L˜6.6 by the GOES 15 satellite while
GOES 13 observes 3 mHz Pc5 pulsations in the postmidnight sector. These results indicate that these low-m Pc5 pulsations are
not global in azimuth while the m numbers indicate that the azimuthal wavelength of ULF waves is large. In this presentation,
we will show several events and discuss the generation mechanisms of ULF waves occurring in the inner magnetosphere with
various m numbers.


