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Juno’s exploration of Jupiter’s auroral and magnetospheric phenomena:
observations from Juno/JEDI
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The energetic particle observations made during Juno’s exploration of both the polar and equatorial magneto-
sphere of Jupiter has unearthed new and exciting discoveries. These discoveries provide crucial keys to aid in
our understanding of auroral acceleration, radiation belt dynamics, heavy ion precipitation, magnetopause bound-
ary structure and much more. Perhaps one of the most intriguing mysteries from Juno/JEDI observations is that
Jupiter’s most powerful aurora are driven in a different manner than Earth’s. For example, Juno/JEDI often, but
not always, observes the largest energy fluxes in the loss cone associated with broadband energy distributions. In
contrast, at Earth it appears that the discrete acceleration processes drive the transient, bright aurora. Differences
may be attributed to instabilities arising from powerful electric currents flowing between the ionosphere and mag-
netosphere. Energetic particle observations also show clear evidence of large, megavolt potentials over the polar
cap and precipitating heavy ions — one possible pathway for heavy ions to gain enough energy to produce the X-ray
aurora. In addition to the auroral discoveries, Juno’s observations near its closest approach (~4000 km) reveal a
belt of heavy ions residing inside Jupiter’s main ring. Characterization of the high-latitude radiation belt “horns”
depict energetic > 15 MeV electrons can dominate the signal during these times. Lastly, unique injection features
seen at the higher magnetic latitudes also provide additional ways to constrain transport mechanisms of energetic
particles in the inner magnetosphere. In this presentation, we will present a few key discoveries from Juno/JEDI,
their impact to our current understanding and future mysteries going forward.



