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Segment Overview and Final Products
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Saturn 100_102 Legacy
Segment Summary

• This is an ~11.5 day long Equinox segment spanning two apoapses (one near the start 

and the other at the end) and one periapse (at the approximate mid-point).  The segment 

spans a very broad range of both Saturn phase angles and sub-S/C latitudes. 

• UVIS and VIMS lead the atmospheric studies. UVIS leads auroral observations distributed 

throughout the segment, an EUV/FUV observation near the start, and two Beta Cru 

atmospheric occultations. VIMS performs a number of imaging/mosaic activities, five of 

which study the structure and dynamics within the polar regions. 

• This segment contains a good share of “out of discipline” studies as well.  ISS focuses on 

satellite (Dione, Mimas, Titan and small moons) and ring observations.  UVIS observes 

(Enceladus) and VIMS Saturn’s rings.  CAPS conducts plasma/magnetospheric 

measurements and RSS a boresight calibration. 

• There are no ORS boresight constraints/issues in this segment.

• No details are available, but it appears that selective upgrading of 34m stations to 70m 

stations alleviated any initial data volume overage.
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Saturn 100_102 Legacy
Final Sequenced SPASS (1 of 2)



6
Keven Uchida 09/07/2017

Saturn 100_102 Legacy
Final Sequenced SPASS (2 of 2)

SPASS Continued
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Saturn 100_102 Legacy
Final Sequenced SMT and Data Volume (1 of 2)

* NOTE: Negative SSR (P4) Margins did not result in data loss due to compression/under-utilization.
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Saturn 100_102 Legacy
Final Sequenced SMT and Data Volume (2 of 2)
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Saturn 100_102 Legacy

Segment Geometry (1 of 2)

Saturn Range Phase Angle Sub-S/C Lat.

Segment Start 19.56 31.6 -12

Periapse 9.11 152.9 +3

Segment End 18.16 33.1 +27

Seg Start (Left)

Periapse (below)
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Saturn 100_102 Legacy

Segment Geometry (2 of 2)

Seg End (below)
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Saturn 100_102 Legacy
Solar Geometry – ORS Boresight Concerns

No ORS Boresight Solar Constraints on Science Pointing.
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Saturn 100_102 Legacy
Daily Science Highlights (1 of 2)

DOY 18 – The day kicked off with ISS performing a Titan Monitoring Campaign followed by a RADAR calibration.  VIMS concluded 

DOY 18 with a Southern Regional Map of Saturn.

DOY 19 – We began this day out at Apoapse and ISS led the ORS instruments, capturing images of Saturn’s moon, Dione. UVIS also be 

performed an EUV FUV observation that will involve several slow scans across Saturn's visible hemisphere to form spectral images

DOY 20 – CIRS performed a Far IR Map of Saturn’s Northern Hemisphere to generate a temperature map.  CIRS also be performed a 

composition measurement of low northern latitudes to study oxygen compounds, in particular, looking for the signature of ring rain.

DOY 21 – On this day, UVIS targeted Saturn's auroral zone at high Northern latitudes.  UVIS made repeated slow continuous slews across

the auroral zone, with a fly back between slow slews. VIMS observed Gama Cru as it passed behind Saturn’s rings.

DOY 22 - UVIS began the day observing Beta Cru as it became occulted by Saturn.

VIMS Dynamic Mosaic - VIMS acquirde 3-D imagery of the polar regions, to study the structure and dynamics of the polar vortices, and 

their variability over time, including seasonal changes. The poles were experiencing drastic changes in seasonal lighting, with the north 

polar region experiencing sunlight for the first time in over a decade and the south polar region about to enter over a decade of polar 

winter. VIMS studies of these regions over the next few years were planned to reveal changes in Saturn's meteorology and circulation 

produced by such seasonal changes, including solar heat deposition. In addition, images of the north pole –where sunlight was just 

beginning to illuminate features - revealed the structure and microphysical nature of upper tropospheric clouds that help form the bizarre 

hexagonal feature there.

DOY 23 – We swung by Saturn on DOY 23, reaching Periapse. The concerted effort by several Cassini remote sensing instruments - in 

particular, ISS, UVIS, and VIMS – was to enable the multifaceted nature of polar aurorae to be revealed. All three instruments imaged the 

aurorae over a variety of wavelengths, thus quantitatively mapping their power over the polar regions. Multiple images acquired regularly 

over short periods of time spanning minutes to hours characterized the transient nature of auroral phenomena. Correlations of auroral 

activity with underlying hazes will help our understanding of the role aurorae play in generating polar hazes and clouds. ISS also led the 

ORS instruments in observing Mimas on DOY 23.
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Saturn 100_102 Legacy
Daily Science Highlights (2 of 2)

DOY 24 – VIMS South Pole Dynamic Mosaic. VIMS acquired 3-D imagery of the polar regions, to study the structure and dynamics 

of the polar vortices, and their variability over time, including seasonal changes. The poles were experiencing drastic changes 

in seasonal lighting, with the north polar region experiencing sunlight for the first time in over a decade and the south polar region 

about to enter over a decade of polar winter. VIMS studies of these regions over the next few years were planned to reveal changes in 

Saturn's meteorology and circulation produced by such seasonal changes, including solar heat deposition. 

DOY 25 - The day kicked off with ISS performing a Titan Monitoring Campaign. VIMS also captured a South Pole Dynamic Mosaic. 

VIMS acquired more 3-D imagery of the polar regions, to study the structure and dynamics of the polar vortices, and their variability 

over time, including seasonal changes. 

DOY 26 – CIRS performed a Far IR Map of Saturn’s Southern Hemisphere to generate a temperature map.  CIRS also performed a 

composition measurement of low latitudes to study oxygen compounds, in particular, looking for the signature of ring rain. CAPS also 

conducted survey as Cassini flew past Saturn.

DOY 27 –The concerted effort by several Cassini remote sensing instruments - in particular, ISS, UVIS, and VIMS – was planned to 

enable the multifaceted nature of polar aurorae to be revealed. All three instruments imaged the aurorae over a variety of wavelengths, 

thus quantitatively mapping their power over the polar regions. Multiple images were acquired regularly over short periods of 

time, spanning minutes to hours, to characterize the transient nature of auroral phenomena. Correlations of auroral activity with 

underlying hazes will help our understanding of the role aurorae play in generating polar hazes and clouds.

DOY 28 – On this day we once again moved out to Apoapse where UVIS mapped volatiles in the system in the immediate 

neighborhood of Enceladus. Observations will test connection of volatile changes to plume eruptions. Additionally, ISS captured both 

distant images of Titan as well as images of Saturn’s G-ring.

DOY 29 – On the final day of the Saturn Segment, CIRS constructed a composition map of Saturn’s rings.  Meanwhile, the ISS, UVIS 

and VIMS instruments went to sleep so that RSS could perform a boresight calibration.
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Saturn 100_102 Legacy

Segment Integration Planning
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Saturn 100_102 Legacy
Timeline Gaps and Suggested Observations

Info on Suggested Observations was Not Available
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Saturn 100_102 Legacy
Initial SMT and Data Volume

Beginning of Integration:
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Saturn 100_102 Legacy
Waypoint Selection
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Saturn 100_102 LegacyWaypoints Chosen (1 of 3)

Waypoint 2 (2009-020T15:13:00 – 021T15:13:00): NEG_Y to Saturn, POS_X to NSP

Waypoint 1 (2009-018T15:02:00 – 020T15:13:00): NEG_Y to Saturn (0,0,-20),  Neg_X to Sun
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Saturn 100_102 LegacyWaypoints Chosen (2 of 3)

Waypoint 3 (2009-021T15:13:00 – 026T07:18:00): NEG_Y to Saturn (0,-20,0),  Neg_X to Sun

Waypoint 4 (2009-026T07:18:00 – 027T14:43:00 ): NEG_Y to Saturn, NEG_X to NSP
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Saturn 100_102 LegacyWaypoints Chosen (3 of 3)

Waypoint 5 (2009-027T14:43:00 – 029T04:48:00): NEG_Y to Saturn (0,-20,0),  Neg_X to Sun

Waypoint 6 (2009-029T04:48:00 – 029T14:28:00): XBAND to Earth, POS_X to NEP

Waypoint 7 (2009-029T14:28:00 – 030T06:58:00): NEG_Y to Saturn, POS_Z to NSP

Not shown here since ORS is not pointed toward any object at this waypoint
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Saturn 100_102 Legacy
Notes and Liens


