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Roles of reconnection and diffusion in the formation of the dayside low-latitude boundary layer
with northward IMF: Observations by Geotail

Hitoshi Nakai'
'Kobuchisawa Institute for Nature and Education

Plasma structures of the low-latitude boundary layer (LLBL) of Earth's dayside magnetosphere are examined, using the data
set of three-dimensional phase space density obtained by Geotail when the interplanetary magnetic field is northward. The
double layer structure of the LLBL, i.e. the outer and inner boundary layers, is identified more clearly than those defined in
previous studies. Using distinct definitions, properties of plasma in the LLBL are examined in detail. High-energy ion beams
(~1 keV) along field lines are frequently observed in the magnetosheath, the magnetopause current layer, and the outer
boundary layer in the noon sector, suggesting that reconnection is responsible for the formation of the LLBL. In agreement
with previous works the distributions of low-energy ions (<0.1 keV) often exhibit parallel or anti-parallel anisotropies in the
outer boundary layer. The directions of the high energy ion beam in the outer boundary layer are opposite to the anisotropy of
low-energy ions in many magnetopause-crossing events. This feature suggests that magnetosheath magnetic-field lines which
have reconnected with lobe field lines poleward of a cusp penetrate into the inside of the earthward edge of the magnetopause
current layer. These field lines form the outer boundary layer, which is primarily filled with open field lines connected to Earth
at one terminal. The following observational characteristics of the inner boundary layer have been obtained: The inner
boundary layer is observed near the subsolar region; and the hot component of ions with significant intensity is identified in the
energy spectra of ions in the inner boundary layer. These facts contradict the dual-lobe reconnection hypothesis for the
formation of the inner boundary layer. It is suggested that a diffusion process which occurs at low altitudes is probably
responsible for the formation of the inner boundary layer.
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Figure 1. Geotail's data during the December 25, o | (e)IBL

1996 event: (a) temperature; (b) ion density; (c) the e

three components of plasma bulk velocity in GSM el

coordinates; (d) the perpendicular and parallel Figure 2. Selected energy spectra of differential ion fluxes during the
components of the bulk velocity (black and red lines, December 25, 1996 event. Black dots show the fluxes of ions with the
respectively), and the azimuthal angle @ of the pitch angle between 75 and 105 degrees. Orange triangles and light-
perpendicular component of the bulk velocity (dots); green reverse triangles indicate parallel ion fluxes with the pitch angle
(e) the magnitude of the magnetic field; (f) the three less than 30 degrees and anti-parallel ion flux with the pitch angle

components of the magnetic field in GSM coordinates. greater than 150 degrees, respectively.




