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2Satellite footprint aurora

Io

Io plasma torus

Satellite footprints

Io is the major plasma source
in Jupiter’s magnetosphere. 



3Satellite footprint aurora
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5Juno-UVS footprint observations

– Lead angle measured in 2016–2022

– The periodic change is due to Jupiter’s 
tilted magnetic field.

– Large deviations from the best fits

vA(s) = B(s)
μ0ρi(s)

Footprint lead angle

A proxy for changes 
in the ion mass 

density around Io

Alfvén velocity
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vA(s) = B(s)
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Ion density profile

Retrieval of ion parameters

Alfvén travel time

Model lead angle in degree

JRM33+CON20
field model

Trace the Alfvén wave propagation by calculating the local Alfvén velocity



7Flux tube mass content (FTMC)

Flux tube mass content (FTMC) [kg m-2]

Atomic mass
Number density

Ion temperature

Retrieved range of FTMC

3σ confidence levels



8Flux tube mass content (FTMC)

Average over PJ1–43: 
1.50 x 10-8 kg m-2

= 5.71 x 10-3 kg Wb-1

From Galileo observations
~2.5 x 10-3 kg Wb-1

(Bagenal+ 2016)



9FTMC local time dependence

Larger mass 
in early morning

The Io torus is distorted toward the dawn due to the dawn-dusk electric field.

Best fit:



10The dawn-dusk electric field

This study: 0342–1542LT (±0053LT)
• Io footprint lead angle
• No restriction in LT

Schmidt+ 2018: 0520–1720LT (±0016LT)
• Ground-based observations with 

parallax
 

Smyth+ 2011: 0720–1920LT
• Voyager 1 & Galileo in-situ

Before true dawn-dusk

After true dawn-dusk

Orientation may vary in different epochs?



11Summary

Key findings

– The Io-flux tube mass content strongly depends on Io’s local time.

– Indicates the dawn-dusk electric field oriented to an early morning sector (0342LT).

– Comparison with previous studies suggest that the orientation may vary over time.

The lead angle of the satellite auroral footprints 
is a good proxy for changes in the ion mass density around the satellite.

Future work: monitoring the Io torus using the foorprint lead angle


