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The presence of high-energy charged particles is common in the geospace environment. In particular, the radiation belt is fille
with the highest energy (several hundreds of keV to several tens of MeV) particles. The acceleration of radiation belt electron:
is a topic of great interest in space physics (Millan and Thorne, 2007).

Ultra-Low-Frequency (ULF) waves having periods between 2 to 10 min called Pc5 waves are believed to play a role for the
acceleration of radiation belt electrons. In particular, the waves which have low azimuthal wavenumber (m-a@6jbere
capable of accelerating particles via the drift resonance (Schulz and Lanzerotti, 1974). On the other hand, high n=rlitihber (
Pc5 waves (Storm-time Pc5s) that appear during geomagnetic storms may also be important (Ukhorskiy et al., 2009). Suc
storm-time Pc5s may be excited by plasma instabilities caused by an enhanced patrticle transport from the plasma sheet to t
inner magnetosphere during a geomagnetic storm. The drift-mirror instability caused by pressure anisotropy is one of the mo:
plausible candidates.

Such ULF waves likely to be generated by the drift-mirror instability are more frequently observed@&where the MMS
(Magnetospheric Multiscale) spacecraft observations are available (Takahashi et al., 1990). With the MMS observations, wi
can perform both single-spacecraft and multi-spacecraft analysis methods independently. Comparisons between these meth
enable us to verify the accuracy of the method based only on single-spacecraft measurement. In particular, the estimation
m-number is important in considering the resonance condition between Pc5 waves and particle. However, since observations
the inner magnetosphere are usually made with a single satellite, it is difficult to obtain reliable estimates for the m-numbers. Th
MMS observations are thus useful to test the applicability of single-spacecraft analysis methods in the inner magnetosphere.

In this study, we present results of such analysis for Pc5 waves observed by the MMS satellite on the dusk side in the mag
netosphere on September 1, 2015. We applied the multi-spacecraft timing method for selected time intervals and obtained
wavelength of several thousands of km, westward propagation with a propagation speed of 30-40 km/s in the spacecraft fram
We also performed Minimum Variance Analysis to estimate the wave propagation directions and obtained consistent results. W
will also apply other single-spacecraft methods and discuss the accuracy by comparing results obtained with different methods
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