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Saturn 121 Legacy

Segment Overview and Final Products
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Saturn 121 Legacy
Segment Summary

• This segment was integrated simultaneously along with several others in Revs 119 – 122.  

They are all in an equatorial phase of the Equinox Mission.  The inbound and outbound 

portions (days near periapse) of these orbits were Saturn discipline focused, while the 

apoapse periods, referred to as “pseudo-XD” (i.e., pseudo-cross-discipline), were of a 

multiple discipline flavor.

• The Rev 121 segment was over 6.5 days long.  It began 2 days following Rev 121 apoapse, 

picking up where the Saturn_120_121 segment left off at the S54/S55 sequence boundary. 

• Saturn science included ISS photopolarimetry and lightning searches, and as the spacecraft 

got closer to Saturn, VIMS performed observations focused on global dynamics and CIRS a 

NADIR occultation as part of a campaign to measure helium abundance.

• Notable out-of-discipline activities included several apoapse UVIS system mosaics, CAPS 

prime magnetosphere measurements, observations of icy satellites Rhea and Enceladus, and 

a look at the E and G-rings.

• Data volume negotiations were challenging for all the segments in this series, with a lot of 

data requested and limited DSN resources, especially at apoapse where 70-meter station 

requests were limited.
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Saturn 121 Legacy
Final Sequenced SPASS
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Saturn 121 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_121EA_C70METNON318_PRIME  318 16:51  319 01:51     0  2258   91   2349  3539   1190      0    645    53    3047    3135   88    494    4%     0 |

SP_121EA_C34HEFNON419_PRIME  319 16:36  320 01:36     0   663   62    725  3539   2813      0    393    53    1171     730  -441    406    3%   441 |

SP_121EA_C34BWGNON320_PRIME  320 16:36  321 01:36   441   756   63   1260  3539   2279      0    172    53    1485     668  -817    406    3%   817 |

SP_121EA_C34BWGOTP321_PRIME  321 16:37  322 01:37   817  1063   63   1943  3539   1595      0    216    53    2213     559 -1654    406    3%  1653 |

SP_121EA_C70METOTB322_PRIME  322 16:37  323 01:37  1653  1123   63   2840  3539    699      0    247    53    3140    3156   16    406    3%     0 |

SP_121EA_M70METNON324_PRIME  324 02:37  324 11:37     0  1749  106   1855  3539   1683      0    739    53    2647    3102   455    390    3%     0 |

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

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             317 19:21  318 16:51   396.0   40.6   18.0   64.4  447.1  152.9   92.9    0.0  719.8  156.0  150.0 0.0   89.9 2327.5

SP_121EA_C70METNON318_PRIME 318 16:51  319 01:51   129.6   17.0   86.4    3.2    0.0   57.4   38.9    0.0  301.3    4.9    0.0 0.0    0.0  638.8

DAILY TOTAL SCIENCE         317 19:21  319 01:51   525.6   57.5  104.4   67.6  447.1  210.4  131.8    0.0 1021.1  160.9  150.0 0.0   89.9

OBSERVATION_NOR             319 01:51  319 16:36    64.6   27.8   18.0    6.9  198.1   52.5   63.7    0.0   69.6  156.0    0.0 0.0   61.6  718.7

SP_121EA_C34HEFNON419_PRIME 319 16:36  320 01:36   209.0   17.0   43.2    1.7    0.0   32.0   38.9    0.0   42.4    4.9    0.0 0.0    0.0  389.1

DAILY TOTAL SCIENCE         319 01:51  320 01:36   273.6   44.8   61.2    8.5  198.1   84.5  102.6    0.0  112.0  160.9    0.0 0.0   61.6

OBSERVATION_NOR             320 01:36  320 16:36    75.6   28.3    0.0    5.4  199.1   53.4   64.8    0.0   70.7  151.4  100.0 0.0   62.7  811.4

SP_121EA_C34BWGNON320_PRIME 320 16:36  321 01:36    32.4   17.0    0.0    3.2    0.0   32.0   38.9    0.0   42.4    4.9    0.0 0.0    0.0  170.9

DAILY TOTAL SCIENCE         320 01:36  321 01:36   108.0   45.3    0.0    8.6  199.1   85.4  103.7    0.0  113.2  156.4  100.0 0.0   62.7

OBSERVATION_NOR             321 01:36  321 16:37    54.1   28.3    0.0    5.4  654.1   53.4   64.9    0.0   70.8   72.5   50.0 0.0   62.8 1116.2

SP_121EA_C34BWGOTP321_PRIME 321 16:37  322 01:37    32.4   17.0   43.2    3.2    0.0   32.0   38.9    0.0   42.4    4.9    0.0 0.0    0.0  214.1

DAILY TOTAL SCIENCE         321 01:36  322 01:37    86.5   45.3   43.2    8.6  654.1   85.4  103.8    0.0  113.3   77.4   50.0 0.0   62.8

OBSERVATION_NOR             322 01:37  322 16:37   198.5   28.3    0.0    5.4  283.1  106.1   64.8    0.0  367.7    0.0   58.8 0.0   62.7 1175.3

SP_121EA_C70METOTB322_PRIME 322 16:37  323 01:37    32.4   17.0   86.4    3.2    0.0   19.4   38.9    0.0   42.4    4.9    0.0 0.0    0.0  244.7

DAILY TOTAL SCIENCE         322 01:37  323 01:37   230.9   45.3   86.4    8.6  283.1  125.6  103.7    0.0  410.1    4.9   58.8 0.0   62.7

OBSERVATION_NOR             323 01:37  324 02:37   117.9   52.7   40.8   19.1  711.1   56.9   81.6    0.0  132.6    0.0  521.0 0.0  104.5 1838.1

SP_121EA_M70METNON324_PRIME 324 02:37  324 11:37   129.6  135.8   86.4    3.2    0.0   64.0   38.9    0.0  268.9    4.9    0.0 0.0    0.0  731.8

DAILY TOTAL SCIENCE         323 01:37  324 11:37   247.5  188.5  127.2   22.3  711.1  120.9  120.5    0.0  401.5    4.9  521.0 0.0  104.5
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Saturn 121 Legacy

Segment Geometry

Saturn Range Phase Angle Sub-S/C Lat.

Segment Start 41.03 115.7 0

Segment End 11.14 166.7 0

Seg Start (Left)

Seg End (below)



8
S. Boll 09/25/2017

Saturn 121 Legacy
Solar Geometry – ORS Boresight Concerns

No ORS Boresight Solar Constraints on Science Pointing.
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Saturn 121 Legacy
Daily Science Highlights

DOY 317: The first day of the Saturn_121 segment and the S55 sequence began with an ORS Titan cloud monitoring campaign 

observation.  ISS then observed the dark-side of Saturn in search of lightning before taking images of the transit of Titan across 

Hyperion for orbit determination purposes. Meanwhile, the MAPS instruments conducted a solar wind-aurora campaign.

DOY 318: UVIS performed an observation that was part of a large campaign to measure Saturn’s magnetosphere at apoapse.  ISS 

conducted a Saturn WAC photopolarimetry observation and another search for lightning while CAPS got some prime pointing for 

their solar wind-aurora campaign.

DOY 319:  ISS led the ORS teams as they looked at Titan as part of the cloud monitoring campaign and UVIS performed another scan

of Saturn’s magnetosphere.  ISS watched the transit of Enceladus across Rhea for orbit determination purposes and performed more

Saturn WAC photopolarimetry, while CAPS took the reins with more “prime time” for the solar wind-aurora campaign.    

DOY 320: ISS continued the search for lightning on Saturn and took more WAC photopolarimetry.  The MAPS teams began a 

magnetospheric boundaries campaign with CAPS getting prime survey pointing.

DOY 321: ISS imaged a couple stars as part of a CCD charge transfer calibration.  Following their calibration, ISS spent more time on 

WAC photopolarimetry and lightning searches.  UVIS took a distant look at Enceladus to map volatiles in system in immediate 

neighborhood.  These observations were to test the connection of volatile changes to plume eruptions. Meanwhile, the MAPS teams 

continued their magnetospheric boundaries campaign.

DOY 322: The bulk of the day was spent by VIMS leading a joint ORS E/G Ring phase observation.  Additionally, ISS looked to 

acquire more Saturn WAC photopolarimetry and the MAPS teams continued their magnetospheric boundaries campaign with more 

“prime time” for CAPS.

DOY 323: ISS continued to take images of Saturn for photopolarimetry and lightning searches.  While CAPS got more prime pointing, 

the MAPS teams began a campaign to examine interactions between the rings and the satellites.  More specifically, they were observing 

the interaction between the magnetospheric hot ion and electron distributions, rings, and icy satellites.  VIMS led a joint ORS mosaic 

of Saturn to look at global dynamics and CIRS performed a helium abundance measurement at the RSS egress or ingress occultation 

point.
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Saturn 121 Legacy

Segment Integration Planning
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Saturn 121 Legacy
Timeline Gaps and Suggested Observations

Saturn_121 Inbound
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Saturn 121 Legacy
Initial SMT and Data Volume (1 of 2)

Integration (Following Timeline Completion):
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Saturn 121 Legacy
Initial SMT and Data Volume (2 of 2)

Integration (Following Timeline Completion):



14
S. Boll 09/25/2017

Saturn 121 Legacy
Waypoint Selection
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Saturn 121 Legacy
Waypoints Chosen

Waypoint 2 (2009-323T02:17:00 – 2009-324T12:22:00): ISS_NAC to Saturn; NEG_X to Sun

Waypoint 1 (2009-317T20:01:00 – 2009-323T02:17:00): ISS_NAC to Saturn; NEG_Z to NSP
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Saturn 121 Legacy
Notes & Liens


