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Abstract. It has recently been proposed that ripples inher-
ent to the bow shock during radial interplanetary magnetic
�eld (IMF) may produce local high speed �ows in the mag-
netosheath. These jets can have a dynamic pressure much
larger than the dynamic pressure of the solar wind. On 17
March 2007, several jets of this type were observed by the
Cluster spacecraft. We study in detail these jets and their ef-
fects on the magnetopause, the magnetosphere, and the iono-
spheric convection. We �nd that (1) the jets could have a
scale size of up to a fewRE but less than� 6RE transverse
to theXGSE axis; (2) the jets caused signi�cant local mag-
netopause perturbations due to their high dynamic pressure;
(3) during the period when the jets were observed, irregu-
lar pulsations at the geostationary orbit and localised �ow
enhancements in the ionosphere were detected. We suggest
that these inner magnetospheric phenomena were caused by
the magnetosheath jets.

Keywords. Interplanetary physics (Planetary bow shocks)
– Magnetospheric physics (Magnetosheath; Solar wind-
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1 Introduction

The nature of a shock transition in a collisionless plasma,
such as the bow shock of the Earth's magnetosphere in the
solar wind, depends strongly on the angle between the up-
stream magnetic �eld and the nominal shock normal,� Bn

(Stone and Tsurutani, 1985; Burgess et al., 2005). When
� Bn is small, i.e., the shock is quasi-parallel, the transition
is much more complex than in the quasi-perpendicular case.
The re�ected particles can stream against the upstream solar
wind �ow and interact with the incident plasma over long dis-
tances. This interaction triggers instabilities and creates mul-
tiple types of waves and �uctuations in a region called fore-
shock. The foreshock is most pronounced for a high Mach
number bow shock, and when the upstream magnetic �eld is
aligned with the solar wind velocity, i.e., during radial inter-
planetary magnetic �eld (IMF) (Omidi et al., 2009). Some of
the foreshock waves can steepen into larger structures, such
as Large Amplitude Magnetic Structures (SLAMS), that con-
vect back to the bow shock and modify it (Schwartz, 1991;
Lucek et al., 2002, 2008). Satellite observations and simu-
lation studies have led to the picture of quasi-parallel shock
being a patchwork of structures that vary in space and time
(e.g.,Greenstadt et al., 1982; Gosling et al., 1989; Onsager
et al., 1990; Schwartz and Burgess, 1991; Omidi et al., 2005,
2009; Blanco-Cano et al., 2006, 2009).

The non-thermal nature of the upstream side of the quasi-
parallel shock has been recognized since the early satellite
missions (Asbridge et al., 1968). The complex structures
behind the shock in the magnetosheath, however, have only
recently come under active research owing to the observa-
tions around the subsolar magnetopause by Cluster (Escou-
bet et al., 1997) and Time History of Events and Macroscale
Interactions during Substorms (THEMIS) (Angelopoulos,
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