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The dynamics of plasmas in the solar wind and magnetosphere support nonlinear processes that often have similar signatures. For example, in upstream density holes, we observe nonlinear steepening of magnetic fields that resemble shocks. Similar nonlinear features are observed in the thin current sheet in the geomagnetic tail during a substorm. The details of such nonlinear processes will be demonstrated using Cluster observations of particles and fields during a substorm. These observations indicate the nonlinear mechanism operates in high beta plasma on spatial and time scales of an ion Larmor radius and period. The mechanism generates an electromagnetic solitary pulse that is left hand circularly (elliptically) polarized whose phase speed in the plasma frame is Vph ~VA. There is also a field-aligned current. Ion distributions include beams and electron distributions have a flat-top shape. The disturbance subsequently propagates with VA and spreads to other regions but for these the coherence features are dissipated. What plasma mechanism can produce these nonlinear features is still not known and is a challenge to theorists and modelers.

