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Segment Overview and Final Products
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Saturn 140 Legacy
Segment Summary

• This is an ~3 day long Solstice Mission, periapsis segment. The S/C is in an equatorial 

orbit.     

• This short segment contained four high priority/value “PIE” observations.  CIRS led three of 

the PIE observations – two out of discipline studies of the thermal structure/patterns of 

Enceladus and Dione, and one to measure the vertical temperature structure near Saturn’s 

equator.  ISS led the remaining PIE, observing Saturn’s limb (viewing the high haze layers 

of Saturn’s stratosphere) during solar occultation (page 9).  VIMS led the remaining 

activities – several regional mapping activities and one stellar occultation by Saturn.

• On DOY 313 the Sun was occulted by Saturn during most of the 

ISS_140SA_LIMBSCAN002_PIE activity.  ISS requested CMT management during the 

occultation (see page 18), to allow observing with ORS boresight to sun angles of < 12 

degrees.  
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Final Sequenced SPASS
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Saturn 140 Legacy
Final Sequenced SMT and Data Volume
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Saturn 140 Legacy

Segment Geometry

Saturn Range Phase Angle Sub-S/C Lat.

Segment Start 23.15 136.8 -3

Periapse 4.10 80.3 +2

Segment End 14.31 43.7 +1

Seg Start (Left)

Seg End (below)
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Saturn 140 Legacy
Solar Geometry – ORS Boresight Concerns

Legacy Note:   On DOY 313 the sun was occulted between the times shown below, during the 

ISS_140SA_LIMBSCAN002_PIE activity.   ISS requested CMT management during the occultation (see page 18), 

to allow observing with ORS boresight to sun angles of < 12 degrees. 

Beginning of occultation 2010-313T03:59:05 End of occultation 2010-313T06:54:28
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Saturn 140 Legacy
Daily Science Highlights

Nov 7 (DOY 311):  VIMS made a regional map of the hemisphere of Saturn not vignetted by rings.

Nov 8 (DOY 312):  VIMS  made another regional map of the Saturn hemisphere

Nov 9 (DOY 313):   ISS observed the Saturn limb during solar occultation. This observation provided a 
special opportunity to view high haze layers in Saturn’s stratosphere. The spacecraft was in Saturn’s 
shadow looking at the limb. Only the highest altitude hazes particles and gas molecules are 
illuminated in this geometry, giving us the best opportunity to probe haze structure in the high 
atmosphere. Similar observations of the south polar haze in the past have revealed a wave structure, 
probably an inertia-gravity wave. Structures such as these are only revealed in high-resolution (near 
periapse) images. This high priority observation lasted for over four hours.  CIRS then observed 
Dione’s changing temperature patterns as it emerges from Saturn’s shadow.  Following this CIRS PIE, 
VIMS observed Saturn’s atmosphere in stellar occultation mode.  CIRS then performed high priority 
thermal mapping of Enceladus.  VIMS made a high resolution regional map of Saturn’s hemisphere to 
look for and characterize meteorological features and equatorial plumes. Finally,  CIRS performed a 
zonal scan at the equator to monitor the vertical structure of the temperature wave that has been 
observed in the past. 

Nov 10 (DOY 314):   VIMS made another regional map of Saturn’s hemisphere. 
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Segment Integration Planning
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Saturn 140 Legacy
Timeline Gaps and Suggested Observations
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Saturn 140 Legacy
Initial SMT and Data Volume (1 of 2)

Beginning of Integration:
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Saturn 140 Legacy
Initial SMT and Data Volume (2 of 2)

Beginning of Integration:

Continued
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Waypoint Selection
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Saturn 140 Legacy

Waypoints Chosen (1/2)

Waypoint 2 (2010-313T03:29:00 – 313T09:00:00): UVIS_SOL_OFF to Sun, NEG_X to NSP

Waypoint 1 (2010-311T13:44:00 – 313T03:29:00): NEG_Y to Saturn, NEG_X to 68.0/84.0 
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Saturn 140 Legacy

Waypoints Chosen (1/2)

Waypoint 3 (2010-313T09:00:00 – 313T15:00:00): NEG_Y to Saturn (0,0,10.0),  NEG_X to NSP

Waypoint 4 (2010-313T15:00:00 – 314T09:49:00): NEG_Y to Saturn,  NEG_X to NSP
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Saturn 140 Legacy
Notes and Liens
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Saturn 140 Legacy
CMT Management: -Y to Sun violation


