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The nonlinear structures that occur in the upstream region of Earth’s
bow shock include Density holes (DH), Hot Flow Anomalies (HFA) and
Short Large Amplitude Magnetic Structures (SLAMS). These nonlinear
structures are transient and consist of a steepened edge that resembles a
shock and a hole where the density is depleted. These structures, which
can be as short as 4s (spin period of the spacecraft), are seen only when
back-streaming particles are present. But not all back-streaming particles
produce the structures. The SW inside the density depleted region is often
field-aligned and one or more components of the magnetic field change sign
indicating interplanetary current sheets are involved. The physical mecha-
nisms for producing the structures are not known but preliminary simulation
results suggest that the non-linear structures could result from the interac-
tion of the current sheet and the bow shock.

1


