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Calculating the flux tube crossing times

• Use of Masafumi’s magnetic footprint data  
(http://www-pw.physics.uiowa.edu/juno/mwg/hdf5/) 

• Use the instantaneous footprint positions (no Alfvén 
travel time) 

• Use a 0.07 sec resolution over the -6:+6 hrs about PJ, 
calculate the closest points on the footprint path 
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• E.g., at 16:00 (~2 hrs before PJ): 
‣ longitude of the closest point on the FP path: ~95˚ 
‣ shortest distance: ~2000km

• Crossings are defined when the distance to the FP path is 
<500km

<500km

South

http://www-pw.physics.uiowa.edu/juno/mwg/hdf5/


Spreadsheet of flux tube crossings
• Xing distance down the tail [km]: integrated distance from the 

instantaneous satellite footprint position up to the crossing location 

• Delta lon Alfvén AVG: Alfvén angle defined after Szalay et al. (2020): 
➡ Angular separation in the moon orbital plane between the moon and an 

Alfvén wave trajectory back-traced from Juno's footprint 
➡ Alfvén angle revised and extended for the other satellites (Io, Europa, 

and Ganymede) by Hue et al. (2023) 

• Delta lon Alfvén PJ: 
➡ Essentially the same as “Delta lon Alfvén AVG” except that the 

equatorial lead angle accounted for in the calculation corresponds to 
the one measured by UVS at the PJ of interest. When no data was 
available, it reads “N/A” 

• Delta lon orbit: Angle calculated in the orbital plane of the moons 
between the moon and Juno's footprint magnetically mapped to the orbital 
plane of the moon (See Szalay et al. 2020, and Hue et al. 2023)

Szalay et al. 
(2020)
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ΔAlfvén =Δorbit - Equatorial Lead Angle 
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Average lead angle 
(Derived from many Juno-UVS 

MAW observations)

PJ-measured lead angle 
(Rescaling the averaged lead angle 
on a single PJ Juno-UVS dataset)
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