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Planetary rotation measured in the Visible is not accurate
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Outcomes of (internal) planetary rotation measurement

® Atmospheric winds speed

® Tnternal structure (m(r.0.¢), interpretation of gravitation data)
> Transition molecular/metallic H,
» Formation models

® Planetary shape (//occultation data)

® Reference Longitude System
» Merging of Pioneer, Voyager, Cassini... data

> Magnetic field model
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Planetary magnetospheres
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Accelerated electrons = auroral emissions ...
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Rotation of Jupiter

* Analysis of 24 years of ground-based radio decameter observations
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Rotation of Saturne

* Analysis of 267 days of Voyager 1 observations
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Saturn’s Radio (and UV) auroral sources are fixed in space

NOARTHERN SOURCE
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[Prangé et al., 2004]
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[Galopeau, Zarka, LeQuéau, 1995]



- Radio emissions modulation is « stroboscopic »
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Radio sources are on the « morning » side
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LATITUDE

+ Magnetic « anomaly » in rotation
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Saturn’s variable radio period

[Galopeau & Lecacheux, 2000]
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Sub-solar Longitude

Saturn’s variable radio period

Subsolar Longitude of SKR
Fixed Period ( 647 min.) by Giampieri et al. [2006]
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SKR Intensity
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Similar variations measured for ...
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Radio emissions

Azimuthal magnetic field B,

Plasma density in inner MS ?

+ UV aurora ?

+ Position of Magnetopause ?



1% period variation is huge (~15 min. @ Earth !)

® Origin ?

- nho change in Saturn's true rotation !

® True internal period ?

e Differences Voyager - Cassini ?
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Internal origin ? Enceladus ?

Enceladus

[Gurnett et al., 2007]



Analysis of >3 years of Cassini radio data

* « Short-term » period variations ?
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SKR period (min)

Oscillations of radio period discovered at 20-30 days
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Oscillations of radio period discovered at 20-30 days

SKR Modulation by Lomb-Scargle analysis
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Well-known influence of Solar Wind on radio intensity

SOLAR WIND PRESSURE
SATURN RADIO AT SATURN

EMISSION —
!

\
|
|
|
1
|
|
|
|
|
I
L]
I
\

\
- /)
T

MAY | JUNE 1 JULY 1 198l

HOURS SKR ACTIVITY
2

[Desch, 1982 ; Desch & Rucker, 1983]

31 maor 2001 — 17.7500 heures

L

[Desch, 1983]



Power

1.0

0.8

0.6

0.4

0.2

0.0

Variable radio period : Solar Wind & Visibility ?

o

-

-

¢ " I |

o

]lllll

]Iln

| e SKR

ey Latiude
| —p—— SW speed Y
- —.—. LatitudexSWspeed @ !

2T

T ¥ T ] T Y v Y 1 u Y T L 1 T Y T T r T

— — — _ Distance

||
|ll| \
l‘ l\

'2'1. .('[& AJ

10

-
-~
—

Penod (days)

[Zarka et al., 2007]



Confirmation : Cassini's approach trajectory
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Standard Deviations
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One (possible) explanation for Saturn’'s variable radio period
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Solar Wind speed modelling ...
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.. and resulting variable period
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. and resulting variable period
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Rotation of Jupiter
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Latest Cassini result : 2 radio periods ?

January 1, Day 001, 2004 — January 1, Day 001, 2008

Internal Rotation Rate from
Anderson and Schubert (2007)
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May be due to the oscillating period |
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Saturn’s internal rotation period ? ...

January 1, Day 001, 2004 — January 1, Day 001, 2008
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.. and atmospheric winds speed

CASSINI-radio Gravitation, Occultation, Doppler
[Cecconi & Zarka, 2005] [Anderson & Schubert, 2007]
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Is there ONE internal rotation period at Saturn ?

- Differential rotation versus latitude ?

» Differential rotation versus depth ?
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A possible answer under study ...
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