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Abstract 1. Introduction

The jovian M-I coupling current system has been stud-
ied theoretically [e.g. [2, 3, 6]], but a key limitation of

the preceding studies is that they have all employed
fixed magnetic field models as the basis for the com-
putations. However, [1] showed that the stretching of

ing Hill-Pontius theory into the magnetodisc model of Jupiter’'s middle magnetosphere field lines is caused in

[1], such that the resulting magne'[osphere-ionospherepart by the centrifugal force of iogenic plasma, a quan-

currents are computed using values of the equatorialzigssspggggilIénzszzc'sfzgv‘glgzittheréﬂﬁ’gn'aep:isgjaa
magnetic field self-consistent with the plasma angu- Y 9 y P .

lar velocity profile. In doing so we update the model corotathn brgakdown scale distaneg of 20 R, mn
results of [1] using more realistic plasma parame- conformity with the value deduced by [4], and in his
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ters, including values obtained from Galileo data. We gqfor?ei:jtzgrgltﬁi?: gn%lalsr Vﬁg\f\;g’/g;“gg:!fj;;ﬁal
find that the azimuthal current intensity, and thus the 9 y - ’

stretching of the magnetic field lines, is dependent on studies have reported that the plasma angular veloci-
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the magnetosphere-ionosphere coupling current sys-gﬁz r[%ﬂgltg?:;\s/i%g) dorflirslgéit?ggftlgrlggtotgBOSRé h
tem parameters, i.e. the ionospheric Pedersen conduc: o J, Su

tivity and iogenic plasma mass outflow rate. Over- f[hat the middle magnetosphere plasma apgular veloc-
all, however, the equatorial magnetic field profiles ob- !tles etmglsy?g b_y 1} _an(? thus the centrlfughaltf:)rce

tained are similar in the inner region to those used imparted by he logenic plasma, are somewnat lower
previously, such that the currents are of the same c)r_than realistically expected. The purpose of the present

der as previous solutions obtained using a fixed em- palptir IS I?Ltﬁ tW?TOId' Flrst,lwe |rllco'rtporat?'|the (;al-
pirical equatorial field strength model, although in the cutation ot the plasma anguiar velocity profile using

outer region the fringing field of the current disc acts ;‘2":&”1::[? thn?grﬁlgt]g; ttr:grgj%?’gso;g}a’ zul(':rr;nt?satare
to reverse the field-aligned current. We also find that, ulting g P P u

while the azimuthal current in the inner region is dom- computed using values of the equatorial magnetic field

inated by hot plasma pressure, as is generally held toseh‘—consistent with the plasma angular velocity pro-

be the case at Jupiter, the use of a realistic plasma anjlle' Second, in doing so we will update the model

gular velocity profile actually results in the centrifu- _results_ of [1] using more realistic p_lasma parameters,
gal current becoming dominant in the outer magneto- including values btained from Galileo data.

sphere. In addition, despite the dependence of the in-

tensity of the azimuthal current on the magnetosphere-2. Results

ionosphere coupling current system parameters, the lo-

cation of the peak field-aligned current in the equato- We have employed ranges of values of the ionospheric
rial plane also varies, such that the ionospheric loca- Pedersen conductance;, and the iogenic plasma
tion remains roughly constant. It is thus found that mass outflow ratel/, two parameters whose exact
significant changes to the mass density of the iogenicvalues are unknown. Figure 1 shows the structures
plasma disc are required to explain the variation in the of the magnetic field (black contours) and total az-
main oval location observed using HST. imuthal current density (colours) as computed using

In this paper we consider the effect of a self-
consistently computed magnetosdisc field structure on
the magnetosphere-ionosphere (M-1) coupling current
system at Jupiter. Specifically, we we incorporate the
calculation of the plasma angular velocity profile us-




torial field strength model, although in the outer re-
gion the fringing field of the current disc acts to re-
verse the field-aligned current. We also find that, while
the azimuthal current in the inner region is dominated
by hot plasma pressure, as is generally held to be
the case at Jupiter, the use of a realistic plasma an-
gular velocity profile actually results in the centrifu-
gal current becoming dominant in the outer magneto-
sphere. In addition, despite the dependence of the in-
tensity of the azimuthal current on the magnetosphere-
ionosphere coupling current system parameters, the lo-
cation of the peak field-aligned current in the equato-
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plasma disc are required to explain the variation in the
main oval location observed using HST.
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Figure 1: Plot showing the magnetic field and cur- and wishes to thank S. W. H. Cowley for constructive
rent sheet structures as computed using 3 values of thejiscussions during this study.
quotient &% / M), i.e. (@)10~°, (b) 10~4, and (c)
5x10~* mho s kg~!. The black lines are contours of
«, thus indicating magnetic field lines, and the colours References
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