
Saturn Target Working Team

Rev 178 Segment Legacy Package

Segment Boundary: Jan 3, 2013 – Jan 8, 2013
2013-003T11:05:00 – 2013-008T00:21:00 (SCET)

Integration Began 03/26/2012
Segment Delivered to S76 Sequence 05/10/2012

Lead Integrator was Shawn Brooks

Legacy Package Assembled by Keven Uchida



2
Keven Uchida 09/19/2017

Saturn 178 Legacy
Table of Contents

• Segment Overview and Final Products 3 - 9

– Summary 4

– Final Sequenced SPASS (Science Planning Attitude Strategy Spreadsheet) 5

– Final Sequenced SMT (SSR Management Tool) Reports 6

– Segment Geometry 7 - 8

• Overview 7

• Solar Geometry ORS Boresight Concerns 8

– Daily Science Highlights 9

• Segment Integration Planning 10 - 20

– Timeline Gaps & Suggested Observations 11

– Initial SMT (SSR Management Tool) Reports 12

– Waypoint Selection 13 - 15

• Options Considered 13

• Waypoints Chosen 14 - 15

– Sequence handoff notes 16 - 18

– Liens on sequence development/execution 19

– Constraint Management 20



3
Keven Uchida 09/19/2017

Saturn 178 Legacy

Segment Overview and Final Products



4
Keven Uchida 09/19/2017

Saturn 178 Legacy
Segment Summary

• This was an ~4.5 day long Solstice Mission, periapse segment.  The S/C was in an inclined 

orbit. Saturn was viewed over almost the entire range of phase angles.  

• There were two high priority “PIE” activities in this segment:  RSS conducted an egress 

atmospheric occultation experiment, monitoring the S/C signal as it reappeared from behind 

Saturn’s limb.  This was complemented with a CIRS Far-IR observation toward the same 

latitude where RSS had earlier observed the occultation egress. 

• VIMS and CIRS led the majority of atmospheric observations – compositional, regional and 

auroral mapping.   VIMS also observed two stellar occultations – one of Gamma Eridani and 

the other of L2 Puppis.  UVIS performed two auroral mapping observations and one of the Sun 

as it was occulted by Saturn.  ISS performed two limb scan observations, and one out-of-

discipline Titan monitoring observation. 

• On DOY 004 the sun moved behind Saturn and was occulted by the planet during the entire 

time of an ISS limb scan activity ISS_178SA_LIMBSCAN001 (see page 20).   ISS wrote a 

waiver requesting CMT management during the occultation, to allow for observing with ORS 

boresight to Sun angles < 12 degrees.

• Data volume-wise, 100 Mb of carryover was accepted from the previous XD_176/177 segment, 

and 384 Mb of carryover from this segment was accepted by the following XD_177_178 

segment. 
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Saturn 178 Legacy
Final Sequenced SMT and Data Volume

*Negative SSR Margins did not result in a loss in science data due to under-utilization/compression.
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Segment Geometry

Inbound Outbound
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Solar Geometry – ORS Boresight Concerns
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Saturn 178 Legacy
Daily Science Highlights

DOY 003 (3 January 2013): The Saturn_178 segment opened with VIMS and UVIS pointing at the southern polar regions of Saturn, which was 

under the darkness of a Saturnian winter, to study the planet’s aurorae.

DOY 004 (4 January 2013): The first science activity of the day was a regional mapping of southern polar vortex by CIRS with the goal of 

measuring the temperature of this feature. VIMS followed the CIRS activity by taking mosaics of this same region.  After the subsequent 

downlink, UVIS observed the Sun being occulted by Saturn to probe the planet’s atmosphere.  With the Sun safely behind the planet, ISS 

observed the atmosphere at very high phase angles.  Such geometries highlight small particles and hazes in the atmosphere.

DOY 005 (5 January 2013): The spacecraft began the day with its high-gain antenna pointed towards the Earth.  The RSS team monitored the 

signal from the spacecraft as it reappeared from behind Saturn’s limb during this egress atmospheric occultation experiment.  ISS then pointed its 

cameras to observe Titan, looking for any meteorological activity as part of its long-term Titan monitoring campaign.  VIMS then observed the 

refraction and attenuation of starlight through Saturn’s atmosphere as it observed not one, but two, stars – gamma Eridani and L2 Puppis – being 

occulted by Saturn.  Between these two occultations, CIRS targeted the northern storm region at 37°N latitude with its array of mid-infrared 

detectors.  The day rounded out with CIRS integrating with its far-infrared detector on the same latitude from which RSS observed the Earth 

occultation.  One of the goals of this joint RSS/CIRS campaign was to determine the helium abundance in Saturn’s atmosphere, a quantity which 

is not easily pinned down.

DOY 006 (6 January 2013):  VIMS imaged the northern pole region of Saturn to characterize the curious northern hexagon.  Then UVIS and,  

subsequently, VIMS focused again on the Saturnian aurorae, this time observing the northern auroral zones for a total of 9 hours.  Following this 

Cassini turned its antenna back towards the Earth to relay the bounty of scientific data recorded during the past two days.

DOY 007 (7 January 2013): During a very brief observation, ISS imaged the limb of Saturn in a geometry that is complementary to that obtained 

on DOY 004 when Cassini was on the far side of Saturn.  Finally, VIMS mapped out the northern mid-latitudes before the spacecraft turned back 

to Earth-point and relays the remainder of the data taken during a very busy Saturn_178 segment.
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Segment Integration Planning
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Timeline Gaps and Suggested Observations



12
Keven Uchida 09/19/2017

Saturn 178 Legacy
Initial SMT and Data Volume

Beginning of Integration:
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Waypoint Selection
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Saturn 178 Legacy
Waypoints Chosen (1 of 2)

Waypoint 2 (2013-004T18:35:00 – 005T05:34:00):    No acceptable valid waypoint, custom 

period used.

Waypoint 1 (2013-003T11:45:00 – 004T09:35:00):    NEG_Y to Saturn,   POS_X to 136.6/38.0

Waypoint 3 (2013-005T06:14:00 – 005T16:54:00):    NEG_Y to Saturn (0,+20,0),  POS_Z to NSP 
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Saturn 178 Legacy
Waypoints Chosen (2 of 2)

Waypoint 4 (2013-005T16:54:00 – 006T15:36:00):    NEG_Y to Saturn,  POS_Z to NSP 

Waypoint 5 (2013-007T02:46:00 – 007T09:06:00):  NEG_Y to Saturn,   POS_X to 136.5/38.0 
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Notes (1/3)
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Notes (2/3)
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Notes (3/3)
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Liens (1/1)
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Saturn 178 Legacy
CMT Management: -Y to Sun violation


