Geophysical Research Abstracts
Vol. 20, EGU2018-5885-2, 2018

EGU General Assembly 2018 EG U
© Author(s) 2018. CC Attribution 4.0 license.

The depth of Jupiter’s zonal jet-streams as inferred from the Juno gravity
measurements

Eli Galanti (1), Yohai Kaspi (1), William B Hubbard (2), Dave J Stevenson (3), Scott J Bolton (4), Luciano Iess
(5), Tristan Guillot (6), Jeremy Bloxham (7), Jack E P Connerney (8), Hao Cao (7), Daniele Durante (5), William
M Folkner (9), Ravit Helled (10), Andrew P Ingersoll (3), Steven M Levin (9), Jonathan I Lunine (11), Yamila
Miguel (6), Burkhard Militzer (12), Marzia Parisi (9), and Sean M Wahl (12)

(1) Weizmann Institute of Science, Israel, (2) University of Arizona, (3) California Institute of Technology, (4) Southwest
Research Institute, (5) Sapienza University of Rome, (6) Observatoire de la Cote d’ Azur, (7) Harvard University, (8) NASA

Goddard Space Flight Center, (9) Jet Propulsion Laboratory, (10) University of Zurich, (11) Cornell University, (12)
University of California Berkeley

The Juno spacecraft has been in orbit around Jupiter since July 2016, performing close flybys of the planet every
53 days. Among the measurements performed, the gravity field of Jupiter, determined to high accuracy via radio
Doppler tracking, can be used to infer the depth of Jupiter’s observed cloud-level wind, and decipher the possible
internal flows within the planet. In light of the first orbits with high-quality gravity measurements, we present
results for the depth and latitudinal structure of the atmospheric flows on Jupiter. Particularly we focus on the
odd gravity harmonics, which reflect asymmetries between the northern and southern hemispheres and therefore
are a pure signature of the dynamics with no contribution from the static planet. In order to invert the gravity
measurements into flow fields we use an adjoint based inverse model. Results for the wind depth and structure
are investigated with several levels of complexity for the vertical and meridional profiles of the deep winds, and
statistical tests for both profiles are presented. The results for the flow profile are discussed in the context of theories
for Jupiter’s flows coming from hydrodynamic and magnetic field constraints.



