Dawn-Dusk Asymmetry of the lo Plasma Torus
From Juno-UVS Observations of lo’s Auroral Footprints

2025 NUVA Workshop
October 6 2025

Shinnosuke Satoh'?, V. Hue?, F. Tsuchiya', S. Sakai3, Y. Kasaba', H. Kita*,
M. Kagitani', A. Moirano>®, B. Bonfond>, H. Misawa', and R. Yasuda'”’

1. Planetary Plasma and Atmospheric Research Center, Graduate School of Science, Tohoku University { UoHOKY
2. Aix-Marseille Université, CNRS, CNES, Institut Origines, LAM {:3} C

3. Faculty of Environment and Information Studies, Keio University
4. Department of Information and Communication Engineering, Tohoku Institute of Technology TOHOKU Atmfii'ﬁ‘étﬁ?'nﬂgig'riﬁ'édenter
5. Laboratory for Planetary and Atmospheric Physics, Space Sciences, Technologies, and Astrophysical Research Institute,

University of Liége I_ A M N X
6. Institute for Space Astrophysics and Planetology, National Institute for Astrophysics (INAF-IAPS) 0 /

. . N LABORATOIRE D'ASTROPHYSIQUE
7. LIRA, Observatoire de Paris, Université PSL DE MARSEILLE /




Satellite footprint aurora

lo is the major plasma source
in Jupiter’'s magnetosphere.




Satellite footprint aurora 3
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Satellite footprint aurora 1

A snapshot
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Juno-UVS footprint observations 5

Equatorial lead angle 0
— Lead angle measured in 2016-2022 3 9 Qe
m North e South ---Hue25 MAW fit

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

— Large deviations from the best fits
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Retrieval of ion parameters 6

lon density profile
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Trace the Alfvén wave propagation by calculating the local Alfvén velocity



Flux tube mass content (FTMC)

Retrieved range of FTMC
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Flux tube mass content (FTMC)

PJ1 6 11 16 21 26 31 36 41 46
Average over PJ1-43:

1.50x 108 kg m~
=5.71 x 103 kg Wb

From Galileo observations
~2.5x 103 kg Wb
(Bagenal+ 2016)
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FTMC local time dependence 9

Larger mass o Estimated —— Bestfit+ 30

in early morning Best fit:

M = acosQa(LT — b)/24) + c

a=3.221+0.64
b =3.70+0.88 [hour] — 03:42+00:53
c= 13.23%£0.49 [10° kg m2]

2400-4800LT is repeated for clarity.
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The lo torus is distorted toward the dawn due to the dawn-dusk electric field.




The dawn-dusk electric field 10
Pointing of the radial shift
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Orientation may vary in different epochs?




Summary 11

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 lo torus using the foorprint lead angle




