Geophysical Research Abstracts, Vol. 8, 04733, 2006
SRef-ID: 1607-7962/gra/EGU06-A-04733
© European Geosciences Union 2006

The nature of small-scale, nonlinear structures
observed in boundary and turbulent regions in space
J. S. Pickett (1), L.-J. Chen (2,1), D. A. Gurnett (1), O. Santolik (3,1), G. S. Lakhina
(4), S. V. Singh (4), R. V. Reddy (4), E. Lucek (5), and B. T. Tsurutani (6)
(1) The University of Iowa, Iowa City, Iowa, USA (pickett@uiowa.edu), (2) University of New
Hampshire, Durham, New Hampshire, USA, (3) Charles University, Prague, Czech Republic,
(4) Indian Institute of Geomagnetism, New Panvel (W), Navi Mumbai, India, (5) The Blackett
Laboratory, Imperial College, London, UK, (6) Jet Propulsion Laboratory, Pasadena,
California, USA

Based on in situ satellite measurements, electrostatic solitary waves are often observed
wherever boundaries and turbulence are encountered in space, for example at shocks
and magnetopause crossings and throughout magnetosheaths. These solitary waves
are nonlinear and coherent in nature, usually in the form of isolated bipolar and tripolar pulses in the waveform data. They are often the signature of potential structures, for
instance Bernstein-Greene-Kruskal or acoustic mode electron and ion solitary waves,
passing by the spacecraft. How these solitary waves are generated through various
instabilities has been the subject of several studies. Whether these electrostatic solitary waves, once generated, affect major processes occurring in these regions is still
not well understood, but there is no question that they provide insight into the state
of the plasma. We present multi-spacecraft Cluster Wideband plasma wave receiver
observations obtained in some of these boundary and turbulent regions, showing the
presence of electrostatic solitary waves. The characteristics of these solitary waves are
presented and compared across various regions. Using identical WBD waveform receivers on at least two different Cluster spacecraft as an interferometer, we provide an
initial assessment of whether these solitary waves can propagate over large distances
without changing their nature, or whether they are intrinsically unstable and thus more
likely to affect the plasma locally. Since spacecraft separations are at least as large as
tens of km, we gain additional insight not afforded by interferometric measurements
made on only one spacecraft with antenna separations on the order of 100 m or less.

