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Using the VIP4+Khurana magnetic field model 
This model has external currents that are local-time-dependent 
We explored mapping from a location in the jovigraphic equator 
to Jupiter's ionosphere 
Took 4 occasions with the dipole pointed at 4 local times – 
noon, midnight, dawn, dusk 



be noted that the main emission has a latitudinal width of ~1–3° [Grodent et al., 2003a] so that the main
emissionmaps to an extended range of radial distances. For all three internal fieldmodels, the referencemain
emission contour maps to larger radial distances near dusk than near dawn. At local times between noon and
dusk, the mapping from all three models places the reference main emission contour maps near the Joy
et al.’s [2002] compressed magnetopause. However, it is unlikely that the duskside main emission maps to the
open/closed field line boundary. It is likely that the mapping overestimates the radial distance because the
referencemain emission contour is averaged from images when themagnetosphere was both expanded and
compressed. The exceptionally large distances predicted with VIPAL and VIP4 (as far as ~90 and 120 RJ,
respectively) in the postdusk sector are certainly overestimates resulting from the poor agreement between the
VIP4 and VIPAL modeled 15 RJ contour and the observed Ganymede footprint in the ionospheric kink region,
which maps roughly to dusk/postdusk at this subsolar longitude. The GAM and VIPAL flux calculations map the
reference main emission to an average radial distance of ~35–40 RJ, consistent with expectations based on
theoretical modeling. The average distance is slightly larger for VIP4, ~50 RJ, but still roughly consistent with
expectations. Based on the calculated peak of field-aligned currents modeled under various conditions, the
main emission is generally expected to map to the middle magnetosphere, with estimates ranging from ~30 RJ
[Hill, 2001] to ~30–50 RJ [Cowley and Bunce, 2001] and to ~40–60 RJ [Nichols, 2011]. The fact that all threemodels
map themain emission to larger distances near dusk than near dawn suggests that the corotation enforcement
current peaks farther out in that local time sector and is an interesting observation for future study.

Another application of Vogt et al.’s [2011] mapping with the GAM flux equivalence calculation was to map the
location of the three polar auroral regions, described above in section 2 [Vogt et al., 2011]. The shapes and
locations of the dark, swirl, and active regions were shown to vary with time and subsolar longitude. The
active region was found to map to open field lines near and beyond the dayside magnetopause and the swirl
region mapped to open field lines beyond 150 RJ on the night side, for two HST images taken at subsolar
longitudes 160° and 220°. However, the dark region’s mapping differed for different HST images: at subsolar
longitude 156°, it mapped to predawn open and closed field lines, while at subsolar longitude 270°, it
mapped to predawn open field lines.

The GAM contours are shown in Figure 8 (blue contours), which also shows the mapping obtained using the
flux equivalence calculation with VIP4 (red contours) and VIPAL (green contours). All models map the swirl
region (identified by the red dashed line) to nightside open field lines at both subsolar longitudes, supporting
the interpretation of the swirl region as Jupiter’s polar cap. However, the models do not fully agree for the
active or dark regions at the two subsolar longitudes. For subsolar longitude 156°, all models map the active
region (identified by the green dashed line) to open field lines beyond the dayside magnetopause, but for
subsolar longitude 220°, VIP4 maps most of the active region to closed field lines near noon. Additionally, the
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Figure 7. (left) An HST image of Jupiter’s northern aurora, shown here in a polar projection. The red line is a reference
main emission based on the average location in nearly 1000 HST images taken in 2007. Modified from Nichols et al.
[2009, Figure 1]. (right) Mapped equatorial positions of Nichols et al.’s [2009] reference main emission contour for VIP4
(red), GAM (blue), and VIPAL (green), assuming subsolar longitude 180°. The small circles are drawn for each coordinate
listed in Table 1 of Nichols et al. [2009], and the fill color varies from black to red for comparison among the three models.
The black lines show the compressed and expanded magnetopause locations of Joy et al. [2002]. The Sun is to the left.
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•  Corotation breakdown ~20 RJ 
•  Aurora Does Not Trace to 20 RJ 

Average location of  center of  main aurora 
Figure 7. (left) An HST image of  Jupiter’s northern aurora, shown here in a polar projection. The red line is a reference 
main emission based on the average location in nearly 1000 HST images taken in 2007. Modified from Nichols et al. 
[2009, Figure 1]. (right) Mapped equatorial positions of  Nichols et al.’s [2009] reference main emission contour for VIP4 
(red), GAM (blue), and VIPAL (green), assuming subsolar longitude 180°. The small circles are drawn for each coordinate 
listed in Table 1 of  Nichols et al. [2009], and the fill color varies from black to red for comparison among the three models. 
The black lines show the compressed and expanded magnetopause locations of  Joy et al. [2002]. The Sun is to the left. 



Next - try going from the 
equator to the poles 

�  Using the VIP4+Khurana magnetic field model 

�  This model has external currents that are local-
time-dependent 

�  We explored mapping from a location in the 
jovigraphic equator to Jupiter's ionosphere 

�  Took 4 occasions with the dipole pointed at 4 local 
times – noon, midnight, dawn, dusk 
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•  Traces from Equator to Poles  
•  Outer ring from 10 RJ  
•  Middle ring from 30 RJ 
•  Inner Ring from 80 RJ 

•  Colors show local time 
•  Asterisks from noon, dusk, 

midnight, and dawn 
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•  Traces from Equator to Poles  
•  Outer ring from 10 RJ  
•  Middle ring from 30 RJ 
•  Inner Ring from 80 RJ 

•  Colors show local time 
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Conclusions 
� Local times on equator can map 

to very different local time in the 
ionosphere – and varies with 
where "dipole" is pointing. 

� The main aurora maps to different 
equator distances depending on 
local time and longitude 


