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* Planetary rotation period cannot be accurately derived from
« optical » measurements
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 Usually derived from magnetospheric (auroral) radio emission periodicity
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« At Jupiter, analysis of 24 years of « To-DAM » ground-based observations
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» At Saturn, analysis of 267 days of SKR observations by Voyager 1
=> P, .= 10h 39m 24s + 7s (~2x10™* accuracy)
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SKR period (in units of SLS pariod)

* Analysis of SKR observations by Ulysses & Cassini :

= variable radio period P,
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* Change of Saturn’s true sidereal period excluded

= Origin of SKR period variability ?
= What changed between Voyager and Cassini ?

— Expected accuracy on P, from P ?

= Implications ?



» SKR sources (N&S) do not corotate with the planet
= restricted to/enhanced in a morning-noon LT sector, as UV aurora
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* Conjugate high-latitude morning-noon sources = electrons accelerated via
[Galopeau et al., 1995]

Kelvin-Helmholtz instability at dayside magnetopause ?
(alternative : FAC at open/closed field lines boundary [Cowley et al., 2004])
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* Conjugate high-latitude morning-noon sources = electrons accelerated via

Kelvin-Helmholtz instability at dayside magnetopause ? [Galopeau et al., 1995]
(alternative : FAC at open/closed field lines boundary [Cowley et al., 2004])
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= role of V., on LT location of SKR sources ?



* Rotation-averaged SKR intensity correlated to Solar Wind variations
(pVé & pV3) = role of V.,
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 Solar Wind variations near Saturn Voyager 1 - CA
= regular/organized variations of V., l

VOYAGER-1 Hourly Interplanetary Parameters by COHOWeb
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* Role of Solar Wind Velocity variations on SKR source location : Model
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= Simulated series I (1) using trigger at P, , ® KHI sources
= predicted P,



* Solar Wind Velociy modelling : asymmetric sawtooth
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o Parametric study : 100 x TF[I;,(1)] per parameter set = P,
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Conclusions

= Origin of SKR period variability ?

e Variable Py, ~17% explained by asymmeftrical phase
modulation of source LT (non-random SW velocity variations)

* Apparent source motion over > 70°in LT )



» Apparent source motion over > 70° in LT ?

= beaming may turn small latitudinal variation of source position
in large LT/longitudinal variation
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Conclusions

= Origin of SKR period variability ?

e Variable Py, ~17% explained by asymmeftrical phase
modulation of source LT (non-random SW velocity variations)

* Apparent source motion over > 70°in LT
* V shear at magnetopause important for e precipitations ?

* Voyager + Ulysses + Cassini = P_, ~ 10h45m
(~1.01xP_,[Voyager])



= What changed between Voyager and Cassini ?

* Possibly nothing (long-term variations of SW fluctations ?)

— Expected accuracy on P, from P ?

« 500 to 1000 days SKR obs. required for P, at <1073

(analysis of overlapping 6-12 month-intervals)



* Back to Jupiter: o R A Vi
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* Torus density ~ x2 between Voyager (1979) and Galileo (1995-97)
= source longitude change 0,=2x t,/ Py, ~10°-20°

= error on P = (0,/360°) x (P;,,/24 years) ~ 10° as observed |



= Implications ?
* Whole atmosphere in super-rotation (eastward) ?
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Future Studies

 Confirmation using Voyager SW & SKR data

* Confirmation using Cassini SW & SKR (direction-finding) data







* Variable SKR period [Galopeau & Lecacheux, 2000] + Ulysses update
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* Rotational modulation of SKR due to magnetic anomaly ?
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» SKR extinctions when Saturn is immersed in Jupiter's magnetotail
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e Time variations of KHI threshold

Interplanetary Magnetic Field
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e KHI « sources » versus LT as a function of V, B, p
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 Stereo observations of SKR by Voyager 1 & 2
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* Sub-corotation of UV aurora, correlated with SKR

R
TR

Jan 12 09:29 Jan 18 04:40 Jan 23 04:39 Jan 28 01:28

-t 75 &
- . - LA
‘ @ o 3 *,',ﬁ

~ R ~ !
\ ! 3 o
% . \_‘ ‘ 3

’
Jan 10 04:41 Jan 16 01:29 Jan 21 20:40 Jan 26 19:03

B ez alean T
W R

; 0‘ ; [ J
5 i L
E Eqt
1
B
E 2‘
- 0
BCLT Joe 0 Jan 14 e 13 Jon 15 Jon 17 Jan 16 Jon 31 Joe 23 Jon 5 Juan 37 Joo 19 Jon M Feb (0
K19 58 DR E D L TR 1343 00 L] 1354 (Y »a % 139 50 (SR e an s 12070

[Kurth et al., 2005]



V (km/3)

{cm-3)

* Long-term variations of SW parameters
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* Long-term variations of SW parameters (detrended)
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 Confirmation of model #2 using Voyager SW & SKR data (in progress...)

Vgw from Voyager 2 at Saturn
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