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Saturn 191 Legacy

Segment Overview and Final Products
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Saturn 191 Legacy
Segment Summary

• This was a 3.5 day long segment, beginning two days outbound from periapse in the first 

inclined phase (IN-1) of the Solstice Mission.

• The segment began with nearly fully-lit views of Saturn’s north hemisphere.  Ring plane 

crossing came about a day in and then the views were of the southern hemisphere with mid-

phase angles and ring shadows stretched across.

• Saturn science included CIRS and VIMS north hemisphere regional mapping, ISS feature 

tracks, VIMS southern hemisphere mapping, and CIMS composition measurements.

• There were no out-of-disciple science observations or PIEs (Pre-Integrated Events).

• This segment continued on into the following sequence as Rev 191_192, split by the 

sequence boundary.
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Saturn 191 Legacy
Final Sequenced SPASS

GAP 1

GAP 2



6
S. Boll 01/29/2018

Saturn 191 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_191EA_C34HEFSEQ155_PRIME  155 07:00  155 14:45   394  1218   69   1680  3322   1642      0    176    46    1902     795 -1107   -212   -3%  1106 |

SP_191EA_G70METNON156_PRIME  156 02:15  156 06:05  1106  2068   49   3223  3322     99      0     54    23    3300    1645 -1655   -212   -3%  1654 |

SP_191EA_M70METSEQ157_PRIME  157 15:45  158 00:45  1654  1739  142   3535  3322   -212      0    197    53    3572    3197  -376      0    0%   375 |

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

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             154 14:45  155 07:00    58.5   30.7  132.3    5.9  189.0   28.9   49.7    0.0   52.6  109.4  550.0 0.0   67.9 1274.9

SP_191EA_C34HEFSEQ155_PRIME 155 07:00  155 14:45    27.9   14.6   62.1    2.8    0.0   13.8   23.7    0.0   25.1    4.3    0.0 0.0    0.0  174.3

DAILY TOTAL SCIENCE         154 14:45  155 14:45    86.4   45.3  194.4    8.6  189.0   42.7   73.4    0.0   77.8  113.6  550.0 0.0   67.9

OBSERVATION_NOR             155 14:45  156 02:15    41.4   21.7   72.0    4.1 1498.6   20.5   35.2    0.0   37.3    0.0  318.7 0.0   48.1 2097.6

SP_191EA_G70METNON156_PRIME 156 02:15  156 06:05    13.8    7.2    0.0    1.4    0.0    6.8   11.7    0.0   12.4    0.0    0.0 0.0    0.0   53.4

DAILY TOTAL SCIENCE         155 14:45  156 06:05    55.2   28.9   72.0    5.5 1498.6   27.3   46.9    0.0   49.7    0.0  318.7 0.0   48.1

OBSERVATION_NOR             156 06:05  157 15:45   121.2   63.5  222.0   12.1    0.0   59.9  103.0    0.0  109.1   32.1 1000.0 0.0  140.7 1863.6

SP_191EA_M70METSEQ157_PRIME 157 15:45  158 00:45    32.4   17.0   64.8    3.2    0.0   16.0   27.5    0.0   29.2    4.9    0.0 0.0    0.0  195.1

DAILY TOTAL SCIENCE         156 06:05  158 00:45   153.6   80.5  286.8   15.4    0.0   75.9  130.6    0.0  138.2   37.0 1000.0 0.0  140.7

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

* NOTE: Negative SSR (P4) Margins did not result in data loss due to compression/under-utilization.
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Saturn 191 Legacy

Segment Geometry

Saturn Range Phase Angle Sub-S/C Lat.

Segment Start 16.97 Rs 2.2 21

Segment End 23.19 Rs 59.9 -31

Seg Start (Left)

Seg End (below)
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Saturn 191 Legacy
Solar Geometry – ORS Boresight Concerns

No ORS Boresight Solar Constraints on Science Pointing Noted.
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Saturn 191 Legacy
Daily Science Highlights

DOY 154: Saturn_191 kicked off with a CIRS regional map observation, in which CIRS scanned 

Saturn’s north polar region for temperature measurements of the northern vortex. UVIS and VIMS 

rode along. VIMS then started mosaicking the north pole to map the after-effects of the huge northern 

storm from 2011, and find out if the String of Pearls has re-emerged. CIRS and ISS also rode along to 

make thermal measurements and take images in the visible spectrum, since the planet was well lit by 

the Sun (low phase angles). 

DOY 155: ISS imaged selected Saturn latitudes over a range of emission angles as the planet rotated. 

CIRS and VIMS also rode along.

DOY 156: VIMS made mosaics of Saturn’s southern hemisphere, concentrating on the mid-latitude 

region known as the ‘storm alley’ near 35-40o S latitude. Mosaics were made contiguously over two 

Saturn rotations to measure cloud-tracked winds. CIRS also acquired thermal measurements. 

DOY 157: At the conclusion of the VIMS two-rotation mapping, CIRS followed with concentrated 

compositional mapping of  the  “storm alley” region, to measure trace gases and isotopes.  UVIS rode 

along. This observation concluded the segment.  
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Saturn 191 Legacy

Segment Integration Planning
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Saturn 191 Legacy
Timeline Gaps and Suggested Observations
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Saturn 191 Legacy
Initial SMT and Data Volume

Beginning of Integration:
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Saturn 191 Legacy
Waypoint Selection (1 of 2)
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Saturn 191 Legacy
Waypoint Selection (2 of 2)
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Saturn 191 Legacy
Waypoints Chosen

Waypoint 2 (2013-155T15:25:00 – 2013-157T14:15:00): ISS_NAC to Saturn; NEG_Z to NSP 

Waypoint 1 (2013-154T15:35:00 – 2013-155T15:25:00): 

ISS_NAC to Saturn (0.0,0.0,-2.0 deg. offset); NEG_X to NSP 
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Saturn 191 Legacy
Notes & Liens

• Pointing:

• RBOT friendly secondaries were not used for waypoints in this segment for a couple of reasons: 
• One of the RBOT friendly secondaries provided in the IN-1 RBOT waypoints, NEG_X to 

136.5/31.5, was causing CIRS Radiator FR violations. This would have been the 
preferred secondary for science observations. Instead, secondary attitudes of NEG_X to 
NSP and NEG_Z to NSP were used, since they were the attitudes preferred by CIRS and 
VIMS.  

• DSN:

• An additional 4-hour DSN track was added on DOY 156 to accommodate data volume requirements. 
No Y-bias window was added since the minimum track duration for Y-gap addition should be 4 hours 15 
minutes per Y-bias guidelines.   


