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Shock-upstream whistlevaves observed by MMS spacecraft

# Yasuhito Narita[1]
[1] IWF Graz

With the advent of the MMS mission, it has become possible to study electron-scale plasma phenomena in situ in space,
logical extension of what has been done using the Cluster mission on the ion-scale physics. Here | show two MMS events o
electron-scale whistlers in the shock-upstream region, ahead of Earth’s bow shock. Using the magnetometer data and the wa
telescope projection method, the magnetic fluctuation energy is determined not only as a function of the frequencies but als
as a function of the three-dimensional wavevectors. The wave dispersion relation can then directly be compared between tt
observations and the wave or instability theories. One case is a foreshock wave event, upstream of the quasi-parallel sho
Whistlers propagate nearly along the magnetic field. The other case is a shock-foot event, upstream of the quasi-perpendicul
shock, and here again, whistlers are observed that propagate obliquely to the mean magnetic field. An important lesson is th
the whisler waves are excited ahead of the shock wave regardless the geomertry or angle of the upstream magnetic field to t
shock normal direction. Excitation of the whistlers is an important channel of the energy dissipation of the collisionless shocks.
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