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Abstract
Two systems of “Planetary Period Oscillations” (PPO)
are found in Saturn’s magnetosphere, associated with
the Northern (N) and Southern (S) hemispheres. In
all data sets (magnetic, radio, plasma), they display
an m=1 azimuthal wavenumber, rotating in the same
sense as the planet, albeit at subtly different periods
depending on the source hemisphere. Secular changes
in their period and relative amplitude are seen. An-
drews et al., 2010 produced a first “map” of the equato-
rial PPO magnetic field structure, but their results only
reflected the then dominant Southern system. Here, we
revisit this study of the structure of these oscillating
fields in the equatorial magnetosphere, to take account
of improved understanding of PPOs. We show up-
dated, completed “maps” of both the Northern, South-
ern and “Mean” magnetic field oscillation structures.
From these we compute field-aligned current densities.

1. Observations
Using a suitable guide phase, we determine the ampli-
tude and phase of the PPO fields from near-equatorial
Cassini magnetometer data by first removing the inter-
nal magnetic field of the planet, and then applying a
band-pass filter. The data are then grouped into spa-
tial bins on the equatorial plane, and amplitudes and
phases determined in each bin.

Framework for description of PPO fields.

In Figure 1 we show results determined using the
southern hemisphere guide phase at a particular instant
in the oscillation cycle. The overall picture is consis-
tent with that obtained by Andrews et al., [2010], with

distributed regions of upward and downward centered
at 12-15 RS , evidenced by the sense of the curl in the
field vectors.

Figure 1: Plots of Saturn’s equatorial PPO field asso-
ciated with the southern hemisphere system.

In Figure 2 we use instead a guide phase appropriate
to the northern hemisphere system, and independently
obtain the structure of the equatorial PPO fields asso-
ciated with the second system of rotating currents. The
general structure is clearly very similar to that of the
southern system, with the sense of the parallel com-
ponent of the field (blue / red in the figure) reversed
as expected. Regions of upward and downard field
aligned current are found at broadly similar local times
(at this phase of the cycle), but are somewhat less well
resolved.
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Figure 2: Plots of Saturn’s equatorial PPO field asso-
ciated with the northern hemisphere system.

2 Summary
1. Full picture of the equatorial magnetic field os-

cillations assocaited with the PPO current system
obtained

2. Southern hemisphere system essentially as re-
ported previously by Andrews et al., [2010]

3. Equivalent northern hemisphere fields are as ex-
pected on the basis of the PPO current system de-
duced from higher-latitude Observations
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