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Reconnection M EEHL
(T. D. Phan,, Nature 2000)

/ ~ Wind satellite
Magnetopause ¥ A \\:\t“ Fa
Solar wind 230 Fi‘E

Figure 1 Three-dimensional cutaway view of the magnetosphere showing the spacecraft
positions and the presence of an extended reconnection line. The separation between the
Geotail satellite and the Equator—S (EQ-S) satellite was ~4 R in the north—south, and
~3 R in the east—west, direction. Bi-directional reconnection jets detected at both
spacecraft locations indicate a reconnection X-line (yellow solid line) along the dawn flank
magnetopause and slightly north of the equatorial plane. The inferred X-line (yellow
dashed line) extends to the subsolar point and over to the dusk flank. The boundary normal
(LMN) coordinate system is defined such that the N axis points outward along the
magnetopause normal and the (L, M) plane is tangential to the magnetopause with L
orentated due north and M due west.
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Figure 2 Dvarview of Bquator-5 and Geotall encounters of bi-directional jets. Multiple
magnetopause crassings ane caused by imvand —outward magnetopause maotions. a—e,
The plasma densgity (AL, the north —south (L) component of the magnetic fizld (8,) and flow
velocity (1) measured by Equator-S. d—f, The Loompaonent of velodty and magnetic field,
and tha density measured by Geotall. The magnatopauss is identified by a transition from
high-density 2nd southward field (8, = 0) in the solar wind to low-density and northward
field in the magnetosphare, or vice versa. g, The clockangle of the solar wind maanatic
field, messurad by Wind. A forward time-shift of 45min has bean applied to this data to
take into account the solar wind corvaction time from the Wind position to the flank
magnetopause. The field was purely southward (tan ~"(B./B,) = = 180°) during this
interval.
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KP<3: 4.8-9.0 x 10725 O+ ions/s

Kp>=3 14.1-24.9 x10"25 O+ ions/s
[Abe et al., 1996]
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10”M2 ions < 2x10M3 x2 O atoms

HEF##RL T, ©o2E13155RS,



IKDEGRETE

Non-thermal Escape

(D Charge Exchange
ARR (@ Electron Impact
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Lammer et al. [2003]
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M FIG. 1 Effergy-time spectrogram of H', 0" and electrons (top. middle and
39netopayse bottony/ respectively) flowing away from the Sun. These data were taken
Bow shock during the first orbit of the Phobos 2 spacecraft around Mars, 1-2 February
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FIG. 4 Representation of the ionospheric ion outflow from Mars. The diagram
illustrates the properties of the main ionospheric ion-escape regions, the
tail boundary and the central tail.
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Fig. 3. Example of the donkey ears phenomena revealed by the upper hybrid wave observation of PWS onboard the Akebono
(EXOS-D) satellite (A) and obtained electron density (B). The obtained electron density profile along the satellite path of
which apogee is in the equator region around 10,000 km, in this case, shows depression, around the equator region, by 1/5
of the quiet time plasmasphere in the same region. There are shock like contact region with cold dense plasmaspheric plasma
in the latitude around 47~48° both in the northern and southern hemispheres. Because of shape of the plasma density profile
along the approximately symmetrical satcllite orbit with respect to the magnetic equator, the entire plasmaspheric plasma
density profile in this period is called “donkey ears phenomena” (after Oya, 1991).
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