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Influence of the ionospheric conductance on the size of
the Earth’ s magnetopause and bow shock

HU You-Qiu SUN Tian-Ran
School of Earth and Space Science  University of Science and Technology of China  Hefei 230026  China

Abstract This paper studies the influence of the ionospheric conductance on the size of the Earth’ s
magnetopause and bow shock under the following assumptions 1 the ionosphere treated as a spherical shell
has a uniform Pedersen conductance Xp and a zero Hall conductance and 2 the Earth’ s dipole moment is
due southward and the interplanetary magnetic field IMF has only south component B, <0 . The size of the
magnetopause and bow shock is characterized by the geocentric distances of their intersection points with the
three axes of the GSE frame i.e. the subsolar point the dawn-dusk flank point and the north-south top
point. Given the solar wind conditions and the values of B, and 3p a quasi-steady state of the system is
obtained by 3-D global MHD simulations. It is shown that the influence of 3p on the size of the magnetopause
and bow shock is significant in the range of about 1 ~ 5 S but negligible otherwise. As X} increases the
magnetopause and bow shock expand outward as a whole and the former expands less than the latter so that the
magnetosheath widens. The variation of the flank point position of the magnetopause with >p depends on the
magnitude of B, the flank point shifts inward with increasing 2p for weak southward IMF cases and outward
otherwise. The above-mentioned results indicate that the effect of the ionospheric conductance should be
incorporated in constructing empirical models of the magnetopause and bow shock.
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Table 1 The geometrical parameters of the magnetopause and bow shock versus the Pedersen conductance for
interplanetary conditions v, = 400 800 km/s n,, = 5cm” and B, = - 5 nT
vy km/s 400 800
>, 8 1 5 10 20 1 5 10 20
Xy Rg 9.8 8.9 8.8 8.6 8.0 7.2 7.0 6.8
Ymp RE 13.8 13.0 13.1 12.6 11.5 10.5 10.5 10.1
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Table 2 The geometrical parameters of the magnetopause and bow shock versus the Pedersen conductance for
interplanetary conditions v, = 400 km/s n., = 5 cm™ and adjustable B,
B, nT -5 -10 -15 -20
Zp S 1 5 1 5 1 5 1 5
¥mp RE 9.8 8.9 9.5 8.1 9.4 7.9 9.0 7.4
Ymp RE 13.8 13.0 12.9 14.4 12.2 14.2 11.9 13.9
Zm Rp 16.7 17.4 16.0 17.4 16.0 17.4 16.0 17.5
xps RE 14.1 13.8 16.3 15.5 17.8 18.1 20.3 20.8
Yis Rg 25.8 27.7 29.9 33.6 35.5 41.3 43.8 49.4
21 Rg 29.5 31.0 31.4 35.2 35.8 40.4 42.2 46.4
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Fig. 4 The distributions of the current density J and B, in the dawn-dusk meridional plane for B, IMF = —5 nT with
p=1Sinpanels a and b and5 Sin panels ¢ and d
The ranges of J and B, are shown on the top of each panel and the contour interval is 0.5 nA/m’ and 5 nT respectively.
The solid contour is positive and the dotted negative. The thick solid curve is the inner boundary of the magnetosphere and

the thick dashed the intersections of the magnetopause and bow shock with the dawn-dusk meridional plane.
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