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Comparative Planetary Auroralogy 
 

Action item for CIP3:  
Universality of Auroral Structure 

 

as part of the  
International Heliophysical Year 2007 

 
 

Coordinated by  
 

Anil Bhardwaj and Marina Galand 
[anil_bhardwaj@vssc.gov.in; m.galand@imperial.ac.uk] 

 
We define ‘Auroralogy’ as a discipline of space science that study the physics 
of auroral processes and the origin and production mechanism of auroral 
emissions through the analysis of auroral emission observations and modeling. 
 
In the present document, we are trying to review auroral emissions observed in the Solar System 
and their mechanisms, as a basis for comparative planetary auroralogy. 
 
YOUR INPUT on PLANETARY AURORA WOULD BE DEEPLY 
APPRECIATED, in particular, regarding: 
 
- Wavelength(s)/energy(ies) at which observed. 
- Emitted Power  
- Special characteristic (e.g., temporal, spatial) 
- Observed or inferred – name of instrument/observatory 
- Process/mechanism of Production and Source of production  
supported by references. 
 
Feel free to add directly your input in the tables on the following pages and in the reference list 

below using a different color such that we can identify it easily. Alternatively, you can send 
us your input directly in the body of an email.  

EMAIL US DIRECTLY (anil_bhardwaj@vssc.gov.in; m.galand@imperial.ac.uk). PLEASE 
DO NOT REPLY TO THE WHOLE LIST in order to avoid filling the mailbox of other 
subscribers. We will send an updated version regularly and post it as well on the website 
below for availability to the whole community. Feel free to circulate it among your colleagues 
and friends for their feedback. 

 
For more information regarding the Coordinated Investigation Programme 3 
(CIP3) focusing on “Universality of Auroral Structure”, please visit:        
http://www.sp.ph.ic.ac.uk/~mgaland/ihy/cip3.html
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Observation of Aurora at the Solar System Bodies 
 
 

Overview 
 
Yes = √   
Potentially = ?  (Emissions detected but can we call them aurora?) 
 
We define aurora as a processes initiated due to the collision of atmospheric species with 
particles external to the ‘local atmosphere’ of a planet or any planetary body having an 
atmosphere. Hence, auroras are expected to be observed on all planetary bodies having a 
significant atmosphere as well as having an intrinsic magnetosphere or are embedded in a plasma 
flow which impacts their upper atmospheres. 
 
NO = ×  
 
Wavelengt
h 
               →                            
                  
Object ↓  

X-ray Ultraviole
t 

Visible Infrare
d 

Radio At any other 
(wavelength) 

       
Mercury   ?    
Venus  √?     
Earth √ √ √  √ Gamma rays 

(?) 
Mars  √     
Jupiter √ √ √ √ √  
Saturn ? √ √ √ √  
Uranus  √     
Neptune  √     
       
       
Moon       
Ganymede  √? √    
Europa       
Io  √ √    
Titan  √? ref ??     
Triton  √?     
       
Io Plasma 
Torus 
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Rings of 
Saturn 

      

       
       
Exoplanet     Predicted  
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Observation of Aurora at the Solar System Bodies 
 

 

Emitted Power (in comparison with solar emitted 
power for reference) 

 
Please provide your inputs (with reference) for blanks and comments/corrections on values 

given 
 

Wavelengt
h 
               →                             
                  
Object ↓  

X-ray Ultraviolet Visible Infrared Radio At any other 
(wavelength) 

       
Sun 1020 W      
       
Mercury       
Venus       
Earth 10-30 

MW 
~1-10 GW 
(FUV, 140-

180 nm; 
N2) 

 

~0.2-2 
GW 

 ~100 MW 
 

 

Mars       
Jupiter 0.40-1 

GW (0.1-
2 keV) 

 
~50 MW 

(2-10 
keV) 

 
A 3-σ 
upper 

limit for 
x-ray 

emissions 
at 27-48 
keV is 

0.11-0.56 
GW 

[Hurley et 
al., 1993]. 

2–10 TW 
(FUV, 80-
180 nm; 

H2) 
 

Galileo UVS 
data indicate 
that MUV 
(162–320 nm) 
auroral 
emissions 
from Jupiter 
contain about 
8 times less 
flux than 
FUV auroral 
emissions 
[Pryor et al., 
1998]. 

 

~10–100 
GW 
(385-
1000 nm) 
 

 

4–8 TW  (H3
+, 

3–4 µm) 
 
~40 TW 
(hydrocarbons, 
7–14 µm) 

 

~10 GW 
(10 kHz to 
a few 
MHz) 
 
Decametric 
emission 
(DAM) 
~100 GW 
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Saturn ND < 50 GW 
(FUV, 80-
180 nm; 

H2) 
 

?? ~150–300 GW 
(H3

+, 3–4 µm) 
 

~1 GW (10 
kHz to a 
few MHz) 

 

 

Uranus ND ~40 GW 
(FUV, 80-
180 nm; 

H2) 
 

NIA? ~250 GW 
(H3

+, 3–4 µm) 
 

~30 MW 
(10 kHz to 
a few 
MHz) 

 

 

Neptune NIA ~100 MW 
(FUV, 80-
180 nm; 

H2) 
 

NIA? <12 GW (H3
+, 

3–4 µm) 
 

~20 MW 
(10 kHz to 
a few 
megahertz) 

 

 

       
       
Moon       
Ganymede       
Europa 1.5 MW      
Io 2 MW      
Titan       
Triton       
       
       
IPT 0.1 GW      
Comets 0.2-1 GW      
       
Heliospher
e 

1016 W      

       
       
       
       

 
 
ND = Not Detected 
NIA = No information Available 
 



 6 

Observation of Aurora at the Solar System Bodies 
 

Production Mechanism 
 

Please provide your inputs for blanks and comments/corrections on those already 
provided. 

 
Wavelengt
h 
               →                            
                  
Object ↓  

X-ray Ultraviolet Visible Infrare
d 

Radio At any other 
(wavelength) 

       
Sun       
       
Mercury       
Venus       
Earth E>2keV: 

largely electron 
Bremsstrahlung 

emission;  
 

E<2keV: K-
shell emission 
by atmospheric 
species via e- 
excitation + 

bremsstrahlung  

High latitude: 
Excitation of 
atmospheric 

constituents by 
energetic e- 

and H+ 
precipitation 
(H Lyman 
emitted by 

energetic H) 
Low and mid-

latitude: 
excitations by 

ions and 
charge-

exchanged 
energetic 

neutral atoms 
(H, O) of ring 
current origin 

Excitation 
of 

atmospheric 
constituents 
by energetic 
e- and H+ 

precipitation 
(H Balmer 
emitted by 

energetic H) 

 Earth 
kilometric 
radiation 
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Mars  Excitation of 
atmospheric 

constituents by 
electrons  

deposited in 
regions of 

crustal 
magnetic field 

cusps via: 
1. Quasi-static 
parallel electric 

fields 
AND/OR 

2. 
Photoelectrons  

transported 
across the 
terminator  
AND/OR 

3. magnetic 
reconnection 

    

Jupiter E>2keV: 
largely electron 
Bremsstrahlung; 

E<2keV: 
Energetic heavy 

(C, S, O) ion 
precipitation 

from 
magnetosphere 

and/or solar 
wind  

Excitation of 
atmospheric 

constituents by 
energetic 

electrons; e.g., 
H2 Lyman and 
Werner bands 

and H Ly alpha 
emissions 

Excitation 
of 

atmospheric 
constituents 
by energetic 

electrons 

   

Saturn  Excitation of 
atmospheric 

constituents by 
energetic 

magnetospheric 
electrons 

  Saturn 
kilometric 
radiation 

 

Uranus  Excitation of 
atmospheric 

constituents by 
energetic 

magnetospheric 
electrons 

  Uranian 
kilometric 
radiation 
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Neptune  Excitation of 
atmospheric 

constituents by 
energetic 

magnetospheric 
electrons 

  Neptune 
kilometric 
radiation 

 

       
       
Moon       
Ganymede  Polar emissions Equatorial 

emissions 
   

Europa       
Io  Equatorial 

aurora 
    

Titan       
Triton       
       
       
IPT       
Comets Charge-

exchange 
emissions from 
heavy highly 
ionized solar 

wind ion 
interaction with 

cometary 
neutrals 

     

       
Heliosphere       
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REFERENCES (NOT EXHAUSTIVE – ADDITIONAL INPUT WELCOME!) 
 
Mercury: 
 

- Sodium D1 and D2 emissions (visible) 
 

Killen, R.M., A.E. Potter, and T.H. Morgan, Spatial distribution of sodium vapor in the 
atmosphere of Mercury, Icarus, 85, 145-167, 1990. 

Killen, R.M., and W.-H. Ip, The surface-bounded atmospheres of Mercury and the moon, Rev. 
Geophys., 361-406, 1999. 
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of Mercury, Science, 248, 835-838, 1990. 

Potter, A.E., R.M. Killen, and T.H. Morgan, Rapid changes in the sodium exosphere of Mercury, 
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Venus: 
 

- OI UV emissions (OI 130.4 nm and 135.6 nm) 
 

o Observations: 
Phillips, J.L., J.G. Luhmann, and A.I.F. Stewart, The Venus ultraviolet aurora - Observations at 

130.4 nm, Geophys. Res. Lett., 13, 1047-1050, 1986. 
Luhmann, J.G., J.B. Pollack, and L. Colin, The Pioneer mission to Venus, Scientific American, 

270, 90-97, 1994. 
Spenner, K., Knudsen, W.C., Lotze, W., Suprathermal electron fluxes in the Venus nightside 

ionosphere at moderate and high solar activity. J. Geophys. Res. 101, 4557–4564, 1996. 
 

o Interpretation: 
Fox, J.L., and A.I.F. Stewart, The Venus ultraviolet aurora - a soft electron source, J. Geophys. 

Res., 96, 9821-9828, 1991. 
 

- No auroral X-ray emissions: 
 
Dernnel K., V. Burwitz, J. Englhauser, C. Lisse, and S. Wolk, Discovery of X-rays from Venus 

with Chandra, Astro. and Astrophys., 386, 319-330, 2002. 
 
Earth: 
 

- X-ray: 
 
Bhardwaj, A., G. Randall Gladstone, Ronald F. Elsner, Nikolai Østgaard, J. Hunter Waite, Jr., 

Thomas E. Cravens, Shen-Wu Chang, Tariq Majeed, and Albert E. Metzger, First Terrestrial 
Soft X-ray Auroral Observation by the Chandra X-ray Observatory, Journal of Atmospheric 
and Solar-Terrestrial Physics, 69 (No.1-2), 179-187 (2007). doi:10.1016/j.jastp.2006.07.011.  

 
 

- UV at low latitudes (nightside + dayside): 
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Ishimoto, M., G.J. Romick, L.J. Paxton, C.-I. Meng, and R.E. Huffman, Night UV spectra (1100 
- 2900 A) at mid and low latitude during a magnetic storm, Geophys. Res. Lett., 19, 813-816, 
1992. 

Stephan, A.W., S. Chakrabarti, and D.M. Cotton, Evidence of ENA precipitation in the EUV 
dayglow, Geophys. Res. Lett., 27, 2865-2868, 2000. 

Stephan, A.W., S. Chakrabarti, K. Dymond, S. Budzein, S. Thonnard, and R. McCoy, FUV 
equatorial aurora during geomagnetic storms as observed by LORAAS, J. Geophys. Res., 
106, 30323-30330, 2001. 

Tinsley, B., R. Rohrbaugh, M. Ishimoto, M. Torr and D. Torr, Middle- and low-latitude 
emissions from energetic neutral atom precipitation seen from ATLAS 1 under quiet 
geomagnetic conditions, J. Geophys. Res., 99, 19,577-19,584, 1994. 

 
- Auroral hemispheric conjugacy: 
 
Ostgaard N., S.B. Mende, H.U. Frey, J.B. Sigwarth, A. Asnes, and J.M. Weygand, Auroral 

conjugacy studies based on global imaging, J. Atmos. Solar-Terr. Phys., 69, 249-255, 2007. 
 
- Various: 

o Review papers 
 

Chakrabarti, S., Ground-based spectroscopic studies of sunlit airglow and aurora, J. Atmos. 
Solar-Terr. Phys., 60, 1403-1423, 1998. 

Galand M. and S. Chakrabarti, Proton aurora observed from the ground, J. Atmos. Terr. Phys., 
68, 1488-1501, doi:10.1016/j.jastp.2005.04.013, 2006. 

Frey H.U., Localized aurora beyond the auroral oval, Rev. Gophys., 45, 
doi:10.1029/2005RG000174, 2007. 

 
o Cross-scale: 

 
Freeman M.P. and N.W. Watkins, The heavens in a pile of sand, Science, 298, 979-980, 

doi:10.1126/science.1075555, 2002. 
 

o Multi-wavelength: 
 
Anderson, P.C., D.L. McKenzie, M.J. Brittnacher, M.W. Chen, M. Hairston, and M.F. Thomsen, 

Global storm time auroral X-ray morphology and timing and comparison with UV 
measurements, J. Geophys. Res., 105, 15757-15778, doi:10.1029/1999JA000355, 2000. 

Cummer S.A., R.R. Vodrak, N. Østgaard, J. Stadsnes et al., Global multispectral auroral imaging 
of an isolated substorm, Geophys. Res. Lett., 27, 637, 2000. 

Mizera, P.F., J.G. Luhmann, W.A. Kolasinski, and J.B. Blake, Correlated observations of auroral 
arcs, electrons, and X-rays from a DMSP satellite, J. Geophys. Res., 83, 5573-5578, 1978. 

Østgaard N., J. Sadsnes, J. Bjordal, R.R. Vondrak, S.A. Cummer, D.L. Chenette, et al., Global-
scale electron precipitation features seen in UV and X-rays during substorms, J. Geophys. 
Res., 104, 10191-10204, doi:10.1029/1999JA900004, 1999. 

Østgaard N., J. Stadsnes, J. Bjordal, G.A. Germany, R.R. Vondrak, G.K. Parks, et al., Auroral 
electron distributions derived from combined UV and X-ray emissions, J. Geophys. Res., 106, 
26081-26090, 2001. 
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Stadsnes J., K. Aarsnes, and J. Bjordal, X-ray imaging of the aurora, Advances Space Res., 20, 
1043-1054, 1997. 
 
 

Mars: 
 

- UV emissions from SPICAV/Mars Express: 
 

o Observations: 
 
Bertaux J.-L., F. Leblanc, O. Witasse, E. Quemerais, J. Lilensten, S.A. Stern, B. Sandel, and O. 

Korablev, Discovery of an aurora on Mars, Nature, 435, 790-794, 2005. 
 
 

- Interpretation: 
 
 
- Leblanc et al. GRL(?) showing simultaneous UV and particle observations from Mars 
Express and MGS.  
Only GRL by Francois: 
“On Martian nitrogen dayglow emission observed by SPICAM UV spectrograph/Mars Express” 
but different subject! 
 
Observation of low energy electron populations (narrow spikes in the energy-time 
spectrograms); possible source for auroral emissions: 
 
Dubinin E., M. Fraenz, J. Woch, J.D. Winnigham, R. Frahm, R. Lundin and S. Barabash, 
Suprathermal electron fluxes on the nightside of Mars: ASPERA-3 observations, Planetary and 
Space Science, Volume 56, Issue 6, Pages 846-851, 2008. 
 
Published (in reverse chronological order):  
 
Continued analysis of MEX peaked electron and ion distributions extending to lower (~600 km?) 
altitudes and examining possible acceleration mechanisms:  
 
Lundin, R., D. Winningham, S. Barabash, R. Frahm, D. Brain, H. Nilsson, M. Holmström, M. 
Yamauchi, J.R. Sharber, J.-A. Sauvaud, A. Fedorov, K. Asamura, H. Hayakawa, A.J. Coates, Y. 
Soobiah, C. Curtis, K.C. Hsieh, M. Grande, H. Koskinen, E. Kallio, J. Kozyra, J. Woch, M. 
Fraenz, J. Luhmann, S. McKenna-Lawler, R. S. Orsini, P. Brandt, and P. Wurz, Auroral Plasma 
Acceleration Above Martian Magnetic Anomalies, Space Science Reviews, doi:10.1007/s11214-
006-9086-x, online January 26, 2007.  
 
Continued analysis of MGS peaked electron distributions showing 3 distinct types of events 
(extended inverted-V like, intermittent, and current-sheet related) and comparing each to field 
topology and solar wind drivers:  
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Halekas, J.S., D.A. Brain, R.P. Lin, J.G. Luhmann, D.L. Mitchell, Distribution and Variability of 
Accelerated Electrons at Mars, Adv. Space Res., doi:10.1016/j.asr.2007.01.034, JASR 8614, 
online 23 January 2007.  
 
Report of several additional UV emission events above night side crustal magnetic field cusps - 
and revised presentation of Bertaux's event from Nature using modified instrument calibration. 
 Argues for low energy (<100 eV) source population:  
 
Leblanc F., O. Witasse O., J. Winningham, D. Brain, J. Lilensten, P.-L. Blelly, R.A. Frahm, J.S. 
Halekas, and J.L. Bertaux, Origins of the Martian aurora observed by Spectroscopy for 
Investigation of Characteristics of the Atmosphere of Mars (SPICAM) on board Mars Express, J. 
Geophys. Res., 111(A9), A09313,    10.1029/2006JA011763, 22 September 2006.  
 
Report of auroral-like peaked (at 100's of eV) electron and ion distributions at high altitudes on 
the Martian night side, consistent with formation in a region of parallel electric field analogous to 
Earth's auroral regions:  
 
Lundin, R., D. Winningham, S. Barabash, R. Frahm, M. Holmström, J.-A. Sauvaud, A. Fedorov, 
K. Asamura, A. J. Coates, Y. Soobiah, K. C. Hsieh, M. Grande, H. Koskinen, E. Kallio, J. 
Kozyra, J. Woch, M. Fraenz, D. Brain, J. Luhmann, S. McKenna-Lawler, R. S. Orsini, P. Brandt, 
and P. Wurz, Plasma Acceleration Above Martian Magnetic Anomalies, Science, 311(5763), pp. 
980-983, doi:10.1126/science.1122071, 17 February 2006.  
 
Report of auroral-like peaked (at 100's of eV) electron distributions and current-generated field 
perturbations at low altitudes above night-side crustal fields near the boundary of closed and 
open field lines from Mars Global Surveyor data, and demonstrated variation with solar wind 
drivers.  Also suggested passing solar event played a role in the brightness of the Bertaux et al. 
event:  
 
Brain, D.A., J.S. Halekas, L.M. Peticolas, R.P. Lin, J.G. Luhmann, D.L. Mitchell, G.T. Delory, 
S.W. Bougher, M.H. Acuna, H. Reme, On the origin of aurorae on Mars, Geophys. Res. Lett., 
33(1), L01201, 10.1029/2005GL024782, 05 January 2005.  
 
 
 
Jupiter: 
 

- X-rays: 
o Observations: 

 
Metzger, A. E., D. A. Gilman, J. L. Luthey, K. C. Hurley, H. W. Schnopper, F. D. Seward, and J. 

D. Sullivan, The detection of X rays from Jupiter, J. Geophys. Res., 88, 7731–7741, 1983. 
Waite, J. H., Jr., F. Bagenal, F. Seward, C. Na, G. R. Gladstone, T. E. Cravens, K. C. Hurley, J. 

T. Clarke, R. Elsner, and S. A. Stern, ROSAT observations of the Jupiter aurora, J. Geophys. 
Res., 99, 14,799 –14,809, 1994. 

 
See Bhardwaj and Gladstone (2000) for review of pre-1999 work: 
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Bhardwaj A. and G.R.Gladstone, Auroral emissions of the giant planets, Rev. Geophys., 38, 295-
353, 2000. 

 
For post-1999 work: 
 
Bhardwaj A., et al., X-rays from Solar System Objects, Planetary and Space Science, 55, 1135-

1189, doi:10.1016/j.pss.2006.11.009, 2007. 
Branduardi-Raymont G., A. Bhardwaj, R. F. Elsner, G. R. Gladstone, G. Ramsay, P. Rodriguez, 

R. Soria, J. H. Waite, Jr., and T. E. Cravens, A study of Jupiter’s aurorae with XMM-Newton, 
Astronomy and Astrophysics, 463, 761–774, DOI: 10.1051/0004-6361:20066406, 2007. 

Elsner R.F., N. Lugaz, J.H. Waite, T.E., Cravens, G.R. Gladstone, P. Ford, D. Grodent, A. 
Bhardwaj, R. J. MacDowall, M. D. Desch, and T. Majeed, Simultaneous Chandra X ray, Hubble 
Space Telescope ultraviolet, and Ulysses radio observations of Jupiter’s aurora, J. Geophys. 
Res., 110, A01207, doi: 10.1029/2004JA010717, 2005. 

Gladstone, G.R.,  J.H. Waite, Jr., D. Grodent, W.S. Lewis, F.J. Crary, R.F. Elsner, M.C. 
Weisskopf, T. Majeed, J.-M. Jahn, A. Bhardwaj, J.T. Clarke, D.T. Young, M.K. Dougherty, 
S.A. Espinosa, T.E. Cravens, A Pulsating Auroral X-Ray Hot Spot on Jupiter, Nature, 415, 
1000-1003, 2002.  

Branduardi-Raymont, G.; Elsner, R. F.; Galand, M.; Grodent, D.; Cravens, T. E.; Ford, P.; 
Gladstone, G. R.; Waite, J. H., Spectral morphology of the X-ray emission from Jupiter's 
aurorae, Journal of Geophysical Research, Volume 113, Issue A2, CiteID A02202, 
10.1029/2007JA012600, 2008 (and references therein). 

 
 

o Interpretation: 
 
Cravens, T. E., E. Howell, J. H. Waite Jr., and G. R. Gladstone, Auroral oxygen precipitation at 

Jupiter, J. Geophys. Res., 100, 17,153–17,161, 1995. 
Cravens, T.E., Waite, J.H., Gombosi, T.I., Lugaz, N., Gladstone, G.R., Mauk, B.H., MacDowall, 

R.J., Implication of Jovian X-ray emission for magnetosphere–ionosphere coupling. J. 
Geophys. Res. 108 (A12), 1465, 2003. 

Kharchenko, V., Dalgarno, A., Schultz, D.R., Stancil, P.C., Ion emission spectra in the Jovian X-
rays aurora. Geophys. Res. Lett. 33, L11105, 2006. 

Singhal, R. P., S. C. Chakravarty, A. Bhardwaj, and B. Prasad, Energetic electron precipitation in 
Jupiter’s upper atmosphere, J. Geophys. Res., 97, 18,245–18,256, 1992. 

Kharchenko, V., Anil Bhardwaj, A. Dalgarno, D. Schultz, and P. Stancil, Modeling Spectra of 
the North and South Jovian X-ray Auroras, Journal of Geophysical Research, in press (2008). 

 
 
 

- UV: 
 
Broadfoot, A. L., et al., Extreme ultraviolet observations from Voyager 1 encounter with Jupiter, 

Science, 204, 979–982, 1979. 
 
See Bhardwaj and Gladstone (2000) for review of pre-1999 work: 
Bhardwaj A. and G.R.Gladstone, Auroral emissions of the giant planets, Rev. Geophys., 38, 295-

353, 2000. 
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Post 1999: 
 
Clarke J.T. et al., Jupiter’s aurora, in Jupiter: The planet, Satellites, and Magnetosphere, 
Cambridge Planetary Science, Ed. By F. Bagenal, T.E. Dowling, and W.B. McKinnon, 639-670, 
2007. 
 
Hiraki, Y.; Tao, C., Parameterization of ionization rate by auroral electron precipitation in 
Jupiter, Annales Geophysicae, Volume 26, Issue 1, pp.77-86, 2008. 
 
Gladstone, G. Randall; Stern, S. Alan; Slater, David C.; Versteeg, Maarten; Davis, Michael W.; 
Retherford, Kurt D.; Young, Leslie A.; Steffl, Andrew J.; Throop, Henry; Parker, Joel Wm.; and 
5 coauthors, Jupiter’s Nightside Airglow and Aurora, Science, Volume 318, Issue 5848, pp. 229, 
2007.  
 
Grodent, Denis; Gérard, Jean-Claude; Radioti, Aikaterini; Bonfond, Bertrand; Saglam, Adem, 
Jupiter's changing auroral location, Journal of Geophysical Research, Volume 113, Issue A1, 
CiteID A01206 92008, 2008. 
 
Gustin, J., S. W. H. Cowley, J.-C. Gerard, G. R. Gladstone, D. Grodent, and J. T. Clarke, 
Characteristics of Jovian  morning bright FUV aurora from Hubble Space Telescope/Space 
Telescope Imaging Spectrograph imaging and spectral observations,  J. Geophys. Res., 111, 
A09220, doi:10.1029/2006JA011730, 2006. 
 
Mauk, Barry H.; Saur, Joachim, Equatorial electron beams and auroral structuring at Jupiter, 
Journal of Geophysical Research, Volume 112, Issue A10, CiteID A10221, 2007. 
 
Nichols, J. D.; Bunce, E. J.; Clarke, J. T.; Cowley, S. W. H.; Gérard, J.-C.; Grodent, D.; Pryor, 
W. R., Response of Jupiter's UV auroras to interplanetary conditions as observed by the Hubble 
Space Telescope during the Cassini flyby campaign, Journal of Geophysical Research, Volume 
112, Issue A2, CiteID A02203, 2007. 
 
Pallier L., and R. Prangé, More about the structure of the high latitude Joivan aurorae, Planet. 
Space Sci., Vol. 49, 1159-1173, 2001. 
 
Pallier L., and R. Prangé, Detection of the southern counterpart of the Jovian northern polar 
cusp: Shared properties, Geophys. Res. Lett., Vol. 31, L06701, doi:10.1029/2003GL018041, 
2004. 
 
Radioti, A.; Gérard, J.-C.; Grodent, D.; Bonfond, B.; Krupp, N.; Woch, J, Discontinuity in 
Jupiter's main auroral oval, Journal of Geophysical Research, Volume 113, Issue A1, CiteID 
A01215 (2008).  
 

• Satellite’s footprints: 
 
Gerard, J.-C., A. Saglam, D. Grodent, and J. T. Clarke, Morphology of the ultraviolet Io footprint 
emission and its control by Io’s location, J. Geophys. Res., 111, A04202, 
doi:10.1029/2005JA011327, 2006. 
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Grodent et al., Europa’s FUV auroral tail on Jupiter, Geophys. Res. Lett., 33, L06201, 
doi:10.1029/2005GL025487, 2006. 
 

- Visible: 
 
Vasavada A.R., A.H. Bouchez, A.P. Ingersoll, B. Little, C.D. Anger, and the Galileo SSI team, 

Jupiter’s visible aurora and Io footprint, J. Geophys. Res., 104, 27,133, 1999. 
 

- Infra-red: 
 
Caldwell, J., A. T. Tokunaga, and F. C. Gillett, Possible infrared aurora on Jupiter, Icarus, 44, 

667–675, 1980. 
Drossart, P., et al., Detection of H3

+ on Jupiter, Nature, 340, 539–541, 1989. 
 

- Multi-wavelengths: 
 
Waite, J.H., D. Grodent, B.M.~Mauk, T.~Majeed, G.R.~Gladstone, S.J.~Bolton, J.T.~Clarke, J.-

C. Gerard, W.S.~Lewis, L.M.~Trafton, R.J.~Walker, A.P.~Ingersoll, and J.E.P. Connerney, 
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