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NASA Juno Mission to Jupiter
launched in August 2011
arriving in July 2016
one year orbiting Jupiter

11-day, eccentric, polar orbit
with closest approach of 5000 km

magnetosphere, atmosphere, interior
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What is the structure of the
banded zonal winds deep below the surface
and how is it maintained?




Spherical harmonic expansions of the
gravitational and magnetic fields
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Similarly, for the external potential mag-
netic field (i.e., for r > r;,,, VXB = 0),
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For m = 0 and r > 7, we can plot gl0
vs .

Using all [ and m, we can plot the three
components of B for r > 7.

Numerical method and resolution
Spherical harmonic and Chebyshev poly-
nomial expansions:
lmaz = Mpmaz = 911, Nypar = 241
grid space: 1536 x 768 x 241
At =~ 100 s, 1 million time steps



Polytropic reference state fitted to models of Nettelmann et al. 2008
and French et al. 2012, using a polytropic index of 0.96.
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Zonal winds (differential rotation)
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Zonal winds (differential rotation)
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Magnetic energy density
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entropy perturbation vs radius
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Radial velocity




Entropy at surface




Radial magnetic field
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Longitudinal magnetic field
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Gravitational field
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To gain the most from the Juno mission, we will need to analyze the
gravity and magnetic data together and in conjunction with what is
predicted by 3D computer simulations that self-consistently solve for
thermal convection, differential rotation, and the resulting gravitational
and magnetic fields.

Latitudinally-banded structures observed in the gravity and magnetic data
would indicate that the zonal winds extend deep below the surface.

Observing no banded structures in the data would suggest that the zonal
winds are shallow atmospheric features.




