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At Earth’s quasi-perpendicular bow shock electrons can be accelerated to high velocities to form electron beams.
These electrons can excite Langmuir and beam-mode waves in the electron foreshock region. These waves can then
be converted to radio waves via linear or nonlinear processes. Previous results have shown that quasi-perpendicular
shocks can have complicated structures, such as ripples at MHD and ion kinetic scales. These structures can po-
tentially modify electron acceleration and formation of electron beams in the electron foreshock.
We investigate electron acceleration and the formation of beams at Earth’s quasi perpendicular bow shock using the
Magnetospheric Multiscale (MMS) mission, and the properties of the Langmuir and beam-mode waves excited in
the electron foreshock region using the three-dimensional electric field. Preliminary results show that the electron
beams just upstream of the bow shock are often intermittent, suggestive of a highly dynamic bow shock. Statistical
results of the electric fields show that distinct spectral peaks near the plasma frequency are often observed, sugges-
tive of simultaneous observation of beam-mode and Langmuir waves or nonlinear electrostatic decay. In addition,
the electric fields often have large perpendicular components suggestive of low wavenumber Z-mode-like waves,
which indicates that linear mode conversion may be a viable source of radio waves.


