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Segment Overview and Final Products
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Saturn 176 Legacy
Segment Summary

• This was a four day long periapse (7.43 Rs) segment in the first inclined phase (IN-1) of the 

Solstice Mission.

• The majority of the segment viewed Saturn at relatively high phase angles.  Inbound to 

periapse, Cassini viewed Saturn’s southern hemisphere and pole, crossing the ring plane 

before periapse.  Outbound, Saturn presented a nearly fully-lit face, with unobstructed views 

of the northern hemisphere.

• Inbound Saturn science included VIMS south polar mapping, UVIS southern auroral stares 

and slews, CIRS south pole regional mapping, a VIMS southern storm latitude mosaic, and 

an ISS limb scan.  VIMS also conducted a solar port calibration and ISS executed an 

Enceladus plume PIE (Pre-Integrated Event) observation.

• At periapse, CIRS conducted a compositional sit and stare observation of Saturn, and VIMS 

imaged north polar dynamics.

• Outbound, VIMS looked at Saturn’s northern hemisphere storm latitudes and ISS performed 

an emission angle scan.  CIRS executed a pair of PIE ring observations.

• Constraint Management was required for the Enceladus plume observation, where solar-

boresight constraints were waived while the Sun was occulted by Saturn from Cassini’s 

perspective.
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Saturn 176 Legacy
Final Sequenced SPASS
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Saturn 176 Legacy
Final Sequenced SMT and Data Volume

DATA VOLUME SUMMARY --- TRANSFER FRAME OVERHEAD INCLUDED (80 BITS PER 8800-BIT FRAME)

-----------------------------------------------------------------------------------------------------------------------------------------------------|

|               OBSERVATION_PERIOD            |                    DOWNLINK_PASS                   |

|                                             |                               |

|---------------------------------------------|----------------------------------------------------|

|                     P4              |  P5   |  RECORDED  |                PLAYBACK               |

|                                     |       |            |                  |

|-------------------------------------|-------|------------|---------------------------------------|

Start      End     | START  SCI  HK+E  TOTAL CPACTY MRGN | OPNAV | SCI   ENGR | TOTAL  CPACTY MARGN  NET_MARGN  CAROVR|

DOWNLINK PASS NAME        doy hh:mm  doy hh:mm| (Mb)   (Mb) (Mb)  (Mb)   (Mb)  (Mb) | (Mb)  | (Mb)  (Mb) |  (Mb)   (Mb)   (Mb)  (Mb)  (%)   (Mb) |

-----------------------------------------------------------------------------------------------------------------------------------------------------|

SP_176EA_C34BWGNON343_PRIME  343 17:17  344 02:17     0  1149   90   1239  3322   2083      0    219    53    1511     642  -869      0    0%   868 |

SP_176EA_G70METNON344_PRIME  344 12:40  344 20:10   868   994   44   1906  3322   1416      0    552    44    2502    2279  -224      0    0%   223 |

SP_176EA_C34HEFNON344_PRIME  344 20:10  344 21:10   223     0    0    223  3322   3099      0     32     6     261      79  -183      0    0%   182 |

SP_176EA_G70METNON346_PRIME  346 11:13  346 20:03   182  2359  161   2702  3322    620      0    191    52    2945    2540  -406    290    2%   406 |

-----------------------------------------------------------------------------------------------------------------------------------------------------|

DATA VOLUME REPORT --- TRANSFER FRAME OVERHEAD NOT INCLUDED 

------------------------------------------------------------------------------------------------------------------------------------------------------

Start      End          CAPS    CDA   CIRS   INMS    ISS    MAG   MIMI  RADAR   RPWS   UVIS   VIMS PROBE   ENGR  TOTAL

Event                       doy hh:mm  doy hh:mm    (Mb)   (Mb)   (Mb)   (Mb)   (Mb)   (Mb)   (Mb)   (Mb)   (Mb)   (Mb)   (Mb) (Mb)   (Mb)   (Mb)

------------------------------------------------------------------------------------------------------------------------------------------------------

OBSERVATION_NOR             342 20:02  343 17:17    76.5   40.1  121.2    7.7  158.5   37.8   65.0    0.0   68.8  163.0  400.0 0.0   88.8 1227.5

SP_176EA_C34BWGNON343_PRIME 343 17:17  344 02:17    32.4   17.0   86.4    3.2    0.0   16.0   27.5    0.0   29.2    4.9    0.0 0.0    0.0  216.7

DAILY TOTAL SCIENCE         342 20:02  344 02:17   108.9   57.1  207.6   10.9  158.5   53.8   92.6    0.0   98.0  168.0  400.0 0.0   88.8

OBSERVATION_NOR             344 02:17  344 12:40    37.4   19.6   53.0   13.8  450.4   18.5   31.8    0.0   33.6   30.8  296.0 0.0   43.4 1028.3

SP_176EA_G70METNON344_PRIME 344 12:40  344 20:10    27.0   49.8   72.9    2.7    0.0   13.3   23.0    0.0  354.2    4.1    0.0 0.0    0.0  547.0

SP_176EA_C34HEFNON344_PRIME 344 20:10  344 21:10     3.6    1.9   10.8    0.4    0.0    1.8    3.1    0.0    9.8    0.5    0.0 0.0    0.0   31.9

DAILY TOTAL SCIENCE         344 02:17  344 21:10    68.0   71.3  136.7   16.9  450.4   33.6   57.8    0.0  397.7   35.5  296.0 0.0   43.4

OBSERVATION_NOR             344 21:10  346 11:13   165.5   71.8  282.0   13.7  392.2   67.7  116.4    0.0  299.9    0.0  900.0 0.0  159.0 2468.2

OBSERVATION_SI              344 21:10  346 11:13     0.0    0.0   28.0    0.0    0.0    0.0    0.0    0.0    0.0    0.0    0.0 0.0    0.0   28.0

SP_176EA_G70METNON346_PRIME 346 11:13  346 20:03    31.8   16.7   64.8    3.2    0.0   15.7   27.0    0.0   28.6    1.6    0.0 0.0    0.0  189.4

DAILY TOTAL SCIENCE         344 21:10  346 20:03   197.3   88.4  374.8   16.9  392.2   83.4  143.5    0.0  328.5    1.6  900.0 0.0  159.0

------------------------------------------------------------------------------------------------------------------------------------------------------
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Saturn 176 Legacy

Segment Geometry

Saturn Range Phase Angle Sub-S/C Lat.

Segment Start 18.8 Rs 120.2 -53

Periapse 7.43 Rs 110.1 34

Segment End 17.49 Rs 14.4 9

Seg Start (Left)

Periapse (below)
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Saturn 176 Legacy

Segment Geometry

Seg End
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Saturn 176 Legacy
Solar Geometry – ORS Boresight Concerns
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Saturn 176 Legacy
Daily Science Highlights

DOY 342: Saturn_176 kicked off with VIMS mapping the south pole vortex winds in the continuous dark nighttime conditions 

of winter, and trying to determine if winds whirling around the vortex have changed with time or season. After this observation, 

UVIS made a 3 hour auroral observation at the south pole. 

DOY 343: VIMS and UVIS alternated between mapping the south pole vortex winds and making auroral observations during the first 

10 hours of the day. CIRS then made a regional map of the south polar region to obtain measurements on the temperature of the

southern vortex. This was followed by an ISS Titan cloud monitor. 

DOY 344:  The day was filled with activities as Cassini approached periapse. ISS started this day with a limbscan of Saturn’s 

nightside limb in order to view high haze layers in Saturn’s stratosphere. VIMS then observed regions close to -35 degree south 

latitude (the “storm alley”) to look for storms. A VIMS solar port calibration followed, where the instrument obtained spectra of the 

sun through its solar port in order to monitor instrument sensitivity over time as well as look for subtle changes in the solar spectrum.  

An ISS PIE observed the plumes on the icy moon Enceladus. Cassini then turned to Earth to downlink most of its data. After  the 

spacecraft turned back to face Saturn, CIRS observed a latitude region to obtain atmospheric composition data of trace gases and

isotopes at high emission angles.

DOY 345: Cassini approached Saturn periapse early in the morning, now with a good view of its north pole. VIMS started a high 

priority map of the hexagon and the north polar vortex to look for temporal/seasonal changes in the wind and cloud structures since 

its last detailed look in about 2007. This was followed by a CIRS PIE in which rings thermal measurements were made at a variety of 

phase angles and spacecraft elevations. Later, VIMS looked at the second "thunderstorm stomping grounds" of Saturn: at 35 degrees 

north latitude to see the latest developments there. One objective was to find out if a new String of Pearls had developed in this region 

(the previous one was evidently snuffed out during the Northern Storm in the previous year).

DOY 346: CIRS had another high priority measurement of the temperatures of the rings at another set of phase angles and elevation 

ranges for four hours. This was followed by an emission angle scan by ISS at an extremely low phase angle. After that observation, 

Cassini turned back to earth point to start its downlink and continued that until the end of the segment early on DOY 347.
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Saturn 176 Legacy

Segment Integration Planning
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Saturn 176 Legacy
Timeline Gaps and Suggested Observations
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Saturn 176 Legacy
Initial SMT and Data Volume

Beginning of Integration:
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Saturn 176 Legacy
Initial SMT and Data Volume

Beginning of Integration:
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Saturn 176 Legacy
Waypoint Selection
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Saturn 176 Legacy
Waypoints Chosen

Waypoint 2 (2012-344T02:57:00 – 2012-344T23:20:00): UVIS_SOL_OFF to Sun; POS_Z to NEP 

Waypoint 1 (2012-342T20:42:00 – 2012-344T02:57:00): ISS_NAC to Saturn; NEG_Z to 136.7/38.0 
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Saturn 176 Legacy
Waypoints Chosen

Waypoint 3 (2012-344T23:20:00 – 2012-346T09:43:00): ISS_NAC to Saturn; POS_Z to NSP
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Saturn 176 Legacy
Notes & Liens
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Saturn 176 Legacy
CMT Management: -Y to Sun violation


