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1659-1670 Huygens 

Saturn’s seasons



1656 

Titan’s discovery near RPX



>1000 km 1684    1684     1671-72      1655          1671-72

300-500 km 1789-90                                                          1848 1898

30-180 km 1966                   1979-80  

1980-81 (30-90 km)



But not too close…





• 3 crossings (RPX)

• HST (Nicholson et al. 1996, McGhee et al. 2001, Bosh 

and Rivkin 1996)

• ESO-AO (Poulet et al. 2000, Sicardy et al. 1995)

• CFHT (Roddier et al. 1996,)
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(Roddier et al. 1996, CFHT+AO)



∆a=134 ±50 km, ∆Ω≈1.44°/d
(Ferrari et al. 2004)

Arcs and clumps in the F ring



¨ V1    ◊ V2

Voyager 1 ( 8d):  a=140219 ± 19 km
Voyager 2 (15d): a=140205 ± 10 km (Ferrari et al. 1999)

∆a=89 ± 6 km, ∆Ω≈0.6°/d
Lifetime : ≥ 15d, ≥ 30-60d pour 95% (Showalter 1999)



HST CFHT-UHAO

aCFH-HST= 140060 ± 60 km
aHST         = 140074 ± 30 km
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(Porco et al. 2004)



• Another jump in 2000-2001
Prometheus : ~ - 0.77°/yr, ∆a=+0.33 km
Pandora : ~+0.92°/yr, ∆a= - 0.42 km
(French et al. 2003)

• Prometheus late, by ~ 20° 
(Bosh and Rivkin 1996, Nicholson et al. 1996)

Offset rate~-0.71°/yr in 1995, ∆a=+0.31 km

• Pandora in advance, by ~ 20° (McGhee 2000)

Offset rate~+0.44°/yr in 1995, ∆a=-0.20 km

• Angular momentum exchange 
when apoapses antialigned
• Chaos in mean motion reson. 121:118
(Goldreich and Rappaport 2003)



S2000/S2 (20 km) S2000/S4 (14 km)

Phoebe (220 km)

• Large CCD, large telescopes, huge data

• 12 new irregular satellites

• 6-32 km-sized

• a=11 to 23 106 km (T=1.2 to 3.6 yr) 
• Large e, 3 groups of i

(Gladman et al. 2001)



i=34°

i=46°
i=170°, 
Phoebe’s group

(Grav et al. 2003)



Huygens… « »


