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JADE observations highlights
Frederic Allegrini (1,2), Phil Valek (1,2), Fran Bagenal (3), Scott Bolton (1), George Clark (4), Jack Connerney
(5), Rob Ebert (1), Randy Gladstone (1,2), Tommy Greathouse (1), Vincent Hue (1), George Hospodarsky (6),
Thomas Kim (2,1), William Kurth (6), Steve Levin (7), Philippe Louarn (8), Barry Mauk (4), David McComas
(9,10), Craig Pollock (11), Michelle Thomsen (12), and Rob Wilson (3)
(1) Southwest Research Institute, Department of Space Science, San Antonio, Texas, United States (fallegrini@swri.edu), (2)
Department of Physics and Astronomy, University of Texas at San Antonio, San Antonio, Texas, USA, (3) Laboratory for
Atmospheric and Space Physics, University of Colorado Boulder, Boulder, Colorado, USA, (4) The Johns Hopkins University
Applied Physics Laboratory, Laurel, Maryland, USA , (5) NASA Goddard Space Flight Center, Greenbelt, Maryland, USA,
(6) Department of Physics and Astronomy, University of Iowa, Iowa City, Iowa, USA, (7) Jet Propulsion Laboratory,
Pasadena, California, USA, (8) Institut de Recherche en Astrophysique et Planétologie (IRAP), Toulouse, France, (9)
Department of Astrophysical Sciences, Princeton University, Princeton, New Jersey 08544, USA, (10) Office of the VP for
Princeton Plasma Physics Laboratory, Princeton University, Princeton, New Jersey, USA, (11) Denali Scientific, Healy,
Alaska, USA, (12) Planetary Science Institute, Tucson, Arizona, USA

Thanks to Juno’s very eccentric orbit (apojove ∼ 110 Rj, perijoe ∼1.05 Rj), JADE observes plasma populations
throughout the Jovian magnetosphere: the magnetosheath through the magnetopause; the outer, middle, and inner
magnetosphere; and close-in down to the ionosphere. We present here some of the highlights of the JADE observations from the first to the most recent orbits.
Plasma disk crossings in the middle and inner magnetosphere show a mixture of heavy and light ions. A novel analysis technique allows us to separate O+ from S2+ in the TOF spectra. During perijove crossings at high latitudes
when Juno was connected to the Io torus JADE-I observed heavy ions with energies consistent with a co-rotating
pickup population. At sub-auroral and equatorial latitudes, low energy (<100 eV) ionospheric ion distributions are
observed that are distinct from the Io torus population.
The electron pitch angle distributions on field lines connected to the auroral regions change as a function of radial
distance. For example, the higher energy electrons (30-100 keV) are mostly isotropic at large distances and mostly
trapped closer to Jupiter, while the lower energies (<3 keV) are mostly field aligned at most distances.
Over the polar and auroral regions, JADE observed bi-directional electron beams having broad energy distributions
interspersed between beams of upward electrons with narrow, peaked energy distributions, regions void of these
electrons, and regions dominated by penetrating radiation. In most instances the electrons show evidence of acceleration via stochastic processes (broad energy distributions) and sometimes via parallel electric fields (inverted-V
structures). One of the most surprising and still puzzling results is that the upward energy flux of the electron distributions is typically greater than the downward energy flux, except when Juno is connected to the diffuse aurora
equatorward of the main auroral emission.

