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Multi-spacecraft observation of the non-stationary terrestrial bow shock
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Nonstationary behaviors of high Mach number collisionless shocks have been extensively studied by using numerical simula
tions. In the so-called supercritical shocks some of the incident ions are reflected at the shock, and they play important roles i
the dissipation mechanism of the upstream flow energy. It is well known that the coherent gyro-motion of the reflected ions in a
quasi-perpendicular shock leads to the cyclic reformation of the shock front, i.e., the self-reformation. Recent multi-dimensional
particle-in-cell simulations show that the self-reformation process often couples with the inhomogeneity of the shock surface
(ripples) as well as a variety of microinstabilities locally generated in the transition region.

Observational studies on the nonstationary shocks, on the other hand, also have progressed by utilizing multi-spacecraft de
provided, for instance, by Cluster satellites. However, the number of reports is still limited. In this study the multi-spacecraft
data obtained by the Themis satellites, which is a constellation of five satellites, is used to investigate the nonstationary terrestri:
bow shock. Three of the five satellites crossed the bow shock, whose Mach number is “12, several times during 08:00 “10:00U
in June 21, 2007. The timing method reveals the temporal changes of the magnetic field profiles with the time scale from dozen
of seconds to a few minutes. In addition, there exist upstream reflected ions indicating temporal variations of their energy fluxes
The origin of the nonstationarity will be discussed in the presentation by performing further analysis.
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