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Jupiter	
   Saturn	
  

Palmaerts	
  et	
  al.	
  (2014):	
  Transient	
  localized	
  
auroral	
  enhancement	
  (few	
  10s	
  min).	
  
Inward	
  plasma	
  flow	
  near	
  noon	
  (Galileo	
  
obs.	
  +	
  MHD	
  sim.,	
  SW	
  trig.).	
  Strong	
  ∇Bz	
  

Radiod	
  et	
  al.	
  (2014):	
  Rare	
  polar	
  arc,	
  
Dungey	
  recon.	
  (flux	
  closure),	
  
Vasyliunas	
  recon.,	
  dayside	
  recon.	
  

Radiod	
  et	
  al.	
  (subm.):	
  large	
  scale	
  vordces.	
  
Field	
  line	
  deformadon	
  from	
  msph	
  to	
  ionsph?	
  

Update	
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Exercise	
  by	
  UVIS	
  Team	
  	
  A.	
  Jouchoux,	
  W.	
  Pryor	
  	
  

Tested	
  4	
  realisdc	
  auroral	
  cases:	
  
•  assumed	
  that	
  aurora	
  covers	
  65-­‐90	
  deg	
  of	
  

ladtude.	
  	
  
•  use	
  all	
  64	
  spadal	
  pixels	
  (instead	
  of	
  32).	
  
•  use	
  a	
  scan	
  rate	
  of	
  0.12	
  mrd/sec	
  (instead	
  of	
  

0.06	
  mrd/sec).	
  	
  
1.  271_NAURSLEW	
  25	
  Apr	
  2017	
  
2.  271_SAURSTARE	
  26	
  Apr	
  2017	
  
3.  275_NAURSLEW	
  21	
  May	
  2017	
  
4.  275_SAURSTARE	
  22	
  May	
  2017	
  

-­‐Y	
  Sun	
  avoidance	
  issues	
  
(Southern	
  hemisphere)	
  

⟹	
  NOTHING	
  IMPLEMENTED	
  YET!	
  

start	
  date	
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UVIS_271_NAURSLEW001_PRIME 
First of the five 1*1 scans 

sub-­‐SC-­‐lat	
  =	
  33°	
  
aldtude	
  =	
  8.7	
  RS	
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2013-­‐006	
  
sub-­‐SC-­‐lat	
  =	
  48.2°	
  
aldtude	
  =	
  8.6	
  RS	
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UVIS_271SA_NAURSLEW001_PRIME 
The last 1* 1 scan   

sub-­‐SC-­‐lat	
  =	
  61.7°	
  
aldtude	
  =	
  2.8	
  RS	
  

Fantasdc	
  view	
  point	
  

9	
  hours	
  later	
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DOY	
  239	
  of	
  2008,	
  North	
  (3*26min)	
  	
  
sub-­‐SC	
  lat.=	
  62	
  to	
  55°	
  	
  	
  SC-­‐alt.=	
  5	
  to	
  4.5	
  RS	
  
Spadal	
  resoludon	
  ~200	
  km	
  (~Jupiter	
  with	
  HST)	
  

  

4 hours before, same hemisphere (N)

22 hours after, opposite hemisphere (S)

15 days before, same hemisphere (N)

At	
  2.8	
  RS,	
  spadal	
  res.	
  ~120	
  km	
  !	
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UVIS_271SA_SAURSTARE001_PRIME 
First 1*1 scan  

sub-­‐SC-­‐lat	
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UVIS_271SA_SAURSTARE001_PRIME 
First of the last 4 1*1 scan 

sub-­‐SC-­‐lat	
  =	
  -­‐32.1°	
  
aldtude	
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  6.1	
  RS	
  

3.5	
  hours	
  later	
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2013-­‐112	
  
sub-­‐SC-­‐lat	
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UVIS_275SA_NAURSLEW001_PRIME 
First 1*2 scan  

sub-­‐SC-­‐lat	
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  32.6°	
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UVIS_275SA_NAURSLEW001_PRIME 
The last 1*3 scan 

sub-­‐SC-­‐lat	
  =	
  40.2°	
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  =	
  6.6	
  RS	
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  later	
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UVIS_275SA_SAURSTARE001_PRIME 
The 1*3 scan 
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at all wavelengths, while the arc identified at higher latitudes is
auroral emission.) It is difficult to conclude whether the different
auroral forms observed in these two images are caused by spatial
or temporal variations. However, the previous UVIS image
(Fig. 4b) shows a similar morphology of a narrow midnight region
and a broader pre-dawn region, such that it seems likely that the
variations are spatial rather than just temporal.

Finally, Fig. 4d shows an HST observation of the northern UV
aurora at 2013-112 08:45 UT. The midnight region was not
observed because of the viewing angle, but the post-midnight
auroral arc was at higher latitude and broader (!4! latitude) than
in previous observations. The most intense region was post-dawn.

4. Correspondence between in situ and auroral observations

Comparison of Cassini’s mapped trajectory and the southern
auroral image shown in Fig. 3a with the corresponding electric
field spectra and magnetic field measurements shown in Fig. 2a–
d shows that the spacecraft was on polar cap field lines poleward
of the auroral oval (observed in the infrared) until after 12 UT on
2013-111. The downward current signature was identified in the
MAG data at 2013-111 14 UT while Cassini was on field lines map-
ping to 15" co-latitude in the southern ionosphere or !14! co-lat-
itude in the northern ionosphere. Fig. 3c shows an image of the

northern aurora at the start of Cassini’s encounter with the down-
ward current region at 13:36 UT on 2013-111. The sub-spacecraft
portion of the aurora was not visible at this time, but extrapolation
between the pre- and post-midnight arcs of the aurora that were
observed suggests that the downward current region was located
just poleward of the nightside auroral arc. The upward current
was encountered four hours later, when Cassini’s position mapped
to 19" in the southern hemisphere or 17" in the northern hemi-
sphere. This suggests that the auroral current system and main
emission had moved a few degrees equatorward in the time
between the last auroral image (Fig. 3c) and the in situ detection
of the upward current, since it is the downward electrons carrying
the upward current that are expected to generate the main auroral
arc.

The next feature of interest is the strong upward field-aligned
current detected by Cassini at 2013-112 03:40 UT as it moved to
higher latitudes over the northern nightside region. This was
detected during the UVIS scan interval used to build image
Fig. 4a. At this location the field line mapped to !17! co-latitude
in the northern hemisphere as indicated in Fig. 4a, which is at
the poleward edge of the observed auroral arc. The full duration
of the encounter with the upward current signature was
03:05–04:25 UT on 2013-112, during which time Cassini moved
1:5" poleward in the ionosphere. This corresponds to the width
of the auroral arc observed by UVIS: !1! in this region, combined

Fig. 4. Observations of Saturn’s aurorae on 2013-112 in the same format as Fig. 3.

6 S.V. Badman et al. / Icarus xxx (2014) xxx–xxx

Please cite this article in press as: Badman, S.V., et al. Saturn’s auroral morphology and field-aligned currents during a solar wind compression. Icarus
(2014), http://dx.doi.org/10.1016/j.icarus.2014.11.014

at all wavelengths, while the arc identified at higher latitudes is
auroral emission.) It is difficult to conclude whether the different
auroral forms observed in these two images are caused by spatial
or temporal variations. However, the previous UVIS image
(Fig. 4b) shows a similar morphology of a narrow midnight region
and a broader pre-dawn region, such that it seems likely that the
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portion of the aurora was not visible at this time, but extrapolation
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observed suggests that the downward current region was located
just poleward of the nightside auroral arc. The upward current
was encountered four hours later, when Cassini’s position mapped
to 19" in the southern hemisphere or 17" in the northern hemi-
sphere. This suggests that the auroral current system and main
emission had moved a few degrees equatorward in the time
between the last auroral image (Fig. 3c) and the in situ detection
of the upward current, since it is the downward electrons carrying
the upward current that are expected to generate the main auroral
arc.

The next feature of interest is the strong upward field-aligned
current detected by Cassini at 2013-112 03:40 UT as it moved to
higher latitudes over the northern nightside region. This was
detected during the UVIS scan interval used to build image
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in the northern hemisphere as indicated in Fig. 4a, which is at
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Orbit	
  3	
  
DOY	
  2016-­‐307	
  
16:23	
  

Juno-­‐UVS	
  
obs.	
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Grodent	
  et	
  al.,	
  2015	
  
HST	
  White	
  Paper	
  (ArXiv)	
  

33	
  14-­‐Day	
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we	
  need	
  HST	
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Abstract(
!

In! 2016,! the! NASA! Juno! spacecraft! will! initiate! its! oneGyear! mission! around! Jupiter! and!
become!the!first!probe!to!explore!the!polar!regions!of!Jupiter.!The!HST!UV!instruments!(STIS!and!
ACS)!can!greatly!contribute!to!the!success!of!the!Juno!mission!by!providing!key!complementary!
views!of!Jupiter’s!UV!aurora!from!Earth!orbit.!Juno!carries!an!ultraviolet!Spectrograph!(UVS)!and!
an!infrared!spectral!mapper!(JIRAM)!that!will!obtain!highGresolution!spectral!images!providing!
the!auroral!counterpart!to!Juno’s!in!situ!particles!and!fields!measurements!with!the!plasma!JADE!
and! JEDI! particle! detectors.! The! Juno! mission! will! be! the! first! opportunity! to! measure!
simultaneously!the!energetic!particles!at!high!latitude!and!the!auroral!emissions!they!produce.!
Following!programmatic!and!technical!limitations,!the!amount!of!UVS!data!transmitted!to!Earth!
will! be! severely! restricted.! Therefore,! it! is! of! extreme! importance! that!HST! captures! as!much!
additional! information! as! possible! on! Jupiter’s!UV! aurora! during! the! oneGyear! life! of! the! Juno!
mission.!This!white!paper!is!a!plea!for!a!“Juno!initiative”!that!will!ensure!that!a!sufficient!number!
of!orbits!is!allocated!to!this!unique!solar!system!mission.!
!
! !

EuroPlanet	
  HST-­‐Juno	
  workshop?	
  

"it	
  is	
  important	
  that	
  an	
  appropriately	
  large	
  number	
  of	
  HST	
  
orbits	
  are	
  put	
  aside	
  to	
  support	
  these	
  missions	
  without	
  
jeopardizing	
  other	
  solar	
  system	
  proposals"	
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