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Accomplished in IAEP2009 

• We find for Io that ~ 8 Io radii extinction detection with 
an 0.18 magnitude drop common. 

 

• We have very few Europa JEE data (because our initial 
focus was on Io events), but we see ~ 20 Europa radii 
extinction with an 0.18 to 0.25 magnitude drop so far. 

 

• We do also note asymmetrical events with Io and Europa 
and uneven lightcurves suggesting clumps of material. 

 



JEE2010 

After finding repeated atmospheric extinction JEEs, PI Degenhardt 
theorized that the Torus material of Io should cause Io to self extinct at 

the tips of the Torus where the material is line of sight collimated.  





Observations were made and ~ 0.13 magnitude drop has been documented 
during tip crossings and we have derived a model for this extinction rate. 



Hiatus for 2011 – 2013… 
• Or so I thought! The last Jovian Mutual Event for 

JME2009 was 2010-Jan-04. The next JME season wont 
start until September 2014. 

• I had planned on taking a few years off to gear up 
strong for 2014. 

• While attended the SAS Conference in May 2012 I 
started organizing more observers and collaborators. I 
soon discovered that there were very well placed 
conjunctions in July and August of this year (2012). 

• JEE2012 was born! 
• The call for observers for the JEE2012 Observing 

Campaign went out, this time to the AAVSO, MPML, 
and IOTA. 



JEE2012 Major shift using JPL ephemeris 

 

• Recent introduction by Wayne Green of the Horizons JPL ephemeris for the accurate data of Jovian moons 
has revolutionized our data reduction and future prediction methods. 

 

• Reducing all past JEE lightcurves by overlaying the intensity data on top of JPL ephemeris has derived 
potentially useful scientific data. 





Sample JEE lightcurve 
Using JPL data we can create an O-C comparison 



This is a sample “envelope” of extinction based on published atmospheric model 
size for Io. There are no published values for extinction, so we used a range of  

0.1 to 0.5 magnitude loss due to extinction overlaid on  the JPL ephemeris. 



The JEE data is in the envelope, a fit is then performed using JPL ephemeris 







Very asymmetrical 







Io in 
Jupiter’s 
shadow 



In asteroid work multiple reflected lightcurves  
are combined and inverted to create a 3D model 



“Inverting” a JEE Lightcurve 

• Using JPL ephemeris and our extinction data we have 
developed a means of overlaying the intensity loss data 
onto the JPL ephemeris of the accurate moon locations 
during the JEE event. 

 

• These inversions are turned into an image that can aid 
in deriving geometrical data of the extinction event. 

 

• We expect multiple JEE events inverted together into a 
single image will eventually lead to 3D models of the 
Jovian dust and gas similar to asteroidal models. 



Taking this data we can invert it to create the next image 





Taking this data we can model the Torus of Io in the next image 





Preliminary JEE2012  
Observing Campaign Results 

• New discoveries have once again taken us by 
surprise! 

• Multi-wavelength data sets have been submitted 
by AAVSO, USA and foreign observers and are 
being processed. German observer Bernd 
Gährken is regularly observing in the methane 
band. 

• Lesson learned: let the data speak for itself! Give 
up preconceived ideas of what it should say. 

• Future predictions should be presented as 
“Windows of Opportunity” of JEE. 





Segment visible to North America 











Using JPL ephemeris 



Why video works well with JEEs 
• From day one intensity change/time is our first order priority. Relative magnitude, not absolute 

magnitude. 
 

• Targets are 5th to 6th magnitude making them accessible to any telescope system. 

 

• The usual photometric reference, one of the other Jovian moons, is of near equal brightness to the target 
object making effects of gamma and non-linear CCD response minimal. 

 

• The usual photometric reference, one of the other Jovian moons, is within tenths of a degree 
astrometrically from the target cancelling out earth’s atmospheric extinction of the target intensity. 

 

• High imaging rate renders excellent statistics. We first bin ~10 seconds of frames together (for NTSC = 300, 
PAL = 250) statistically eliminating scintillation effects (Warner, 2006). We then use an approximate 1 
minute running average of the binned results increasing S/N even further. Binning large numbers 
significantly reduces effects of readout noise. 

 

• With most drift in amateur telescope drive systems, non-uniformity in flatness of the CCD is randomized 
and thus statistically reduced with large binned data. 

 

• With 256 ADU from camera, effective intensity resolution > 2 x 1016        (300*256= 76,800). Typical 
(Gaussian) standard deviation = 0.010 to 0.015 magnitude. 

 



Gamma pics 
 



165 minutes 

Jupiter’s elevation 
18° 52° 





Add X, Y LiMovie 20120811 
 

Tracking drift statistically randomizes CCD non-flatness 



Conclusion 
• JEE2012 Observing Campaign  started in July 2012, multinational 

observers have signed up to contribute observations both video and CCD, 
unfiltered and multi-wavelength . Spectroscopic data sets are still desired. 
 

• JEE2012 has now been extended to include Io Torus Tip JEE (ITTJEE) and 
Conjunction JEE (CJEE)  searching for more flux tube confirmations. 

 
• JPL O-C fits and lightcurve inversions are underway for every lightcurve in 

our JEE database.  
 
• The JEE Project has many direct measurements of the material in the 

Jovian system that will be of benefit to the Juno Mission arriving at Jupiter 
in 434 days. http://www.nasa.gov/mission_pages/juno/main/index.html 
 

• JEE techniques may prove valuable for probing exoplanets, as most are 
Jupiter like systems.  

http://www.nasa.gov/mission_pages/juno/main/index.html


Observe! 

Predictions, results, and discussions available @: 

 

 

http://scottysmightymini.com/JEE/ 

 

 

(Every one in IOTA already possesses all the equipment 
necessary to make valuable JEE observations.) 

 

http://scottysmightymini.com/JEE/
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