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Saturn 94_95 Legacy

Segment Overview and Final Products
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Saturn 94_95 Legacy
Segment Summary

• This was a 6.5 day segment in an inclined phase of the Equinox Mission.  It began just 

before Rev 95 apoapse and extended through periapse.

• Out at apoapse, Saturn science included CIRS Far-IR mapping and UVIS EUV/FUV 

measurements. Other activities were limited to satellite orbit determination, optical navigation, 

and CAPS prime magnetosphere survey.

• Periapse was focused on VIMS and RADAR atmosphere dynamics observations of both 

poles of Saturn: North pole on the inbound and south pole the outbound.

• Other science included CDA dust measurements at ring plane crossing and a look at 

Enceladus by the ORS instruments.

• Data volume negotiations, already difficult, were complicated by the 70 meter station at 

Canberra being down for extended maintenance for the whole segment.

• The sun position did not pose a problem for ORS imaging, but did complicate turn planning 

as two-part turns were necessary to keep the sun from shining on the CIRS and VIMS 

radiators.
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Saturn 94_95 Legacy
Final Sequenced SPASS
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Saturn 94_95 Legacy
Final Sequenced SMT and Data Volume (1 of 2)

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_094EA_G34BWGOTB333_PRIME  333 08:56  333 17:56   678   413   37   1128  3501   2373      0    242    53    1423     703  -721     88    1%   720 |

SP_095EA_G34BWGNON334_PRIME  334 08:41  334 17:41   720   468   62   1250  3501   2251      0    237    53    1540     704  -837     88    1%   836 |

SP_095EA_G70METNON335_PRIME  335 08:41  335 17:41   836   902   63   1802  3501   1699      0   1796    53    3651    3765   113     88    0%     0 |

SP_095EA_C34BWGOTP336_PRIME  336 14:56  336 23:56     0  1409   91   1500  3501   2001     21    376    53    1950     593 -1358    -24    0%  1357 |

SP_095EA_C70METOTB337_PRIME  337 14:56  337 23:56  1357  2106   63   3526  3501    -24      0   1001    53    4555    3259 -1296   1638   11%  1295 |

SP_095EA_G70METNON338_PRIME  338 08:26  338 16:46  1295   377   36   1709  3501   1792      0    228    49    1986    3514  1527   1638   11%     0 |

SP_095EA_G70METNON339_PRIME  339 11:26  339 14:26     0   982   79   1061  3501   2440      0     83    18    1161    1280   118    110    1%     0 |

SP_095EA_G34BWGNON339_PRIME  339 14:26  339 17:26     0     0    0      0  3501   3501      0     94    18     111     238   127     -7    0%     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             333 00:10  333 08:56    31.6   16.5   99.8    3.2   67.0   18.9   28.4    0.0   41.3  103.0    0.0 0.0    7.2  416.9

SP_094EA_G34BWGOTB333_PRIME 333 08:56  333 17:56    32.4   17.0   86.4    3.2    0.0   19.4   29.2    0.0   42.4    9.6    0.0 0.0    0.0  239.6

DAILY TOTAL SCIENCE         333 00:10  333 17:56    64.0   33.5  186.2    6.4   67.0   38.4   57.6    0.0   83.8  112.5    0.0 0.0

OBSERVATION_NOR             333 17:56  334 08:41    53.1   27.8  186.0   15.4   32.0   31.9   47.8    0.0   69.6    0.0    0.0 0.0   12.1  475.6

SP_095EA_G34BWGNON334_PRIME 334 08:41  334 17:41    32.4   17.0   86.4    3.2    0.0   19.4   29.2    0.0   42.4    4.9    0.0 0.0    0.0  235.0

DAILY TOTAL SCIENCE         333 17:56  334 17:41    85.5   44.8  272.4   18.6   32.0   51.3   77.0    0.0  112.0    4.9    0.0 0.0

OBSERVATION_NOR             334 17:41  335 08:41    75.6   28.3    0.0    5.4  196.0   32.4   64.5    0.0   70.7  211.3  210.0 0.0   12.3  906.5

SP_095EA_G70METNON335_PRIME 335 08:41  335 17:41    32.4   17.0   86.4    3.2    0.0   19.4   38.9    0.0 1577.8    4.9    0.0 0.0    0.0 1780.1

DAILY TOTAL SCIENCE         334 17:41  335 17:41   108.0   45.3   86.4    8.6  196.0   51.8  103.3    0.0 1648.6  216.3  210.0 0.0

OBSERVATION_NOR             335 17:41  336 14:56    76.5   22.9    0.0    7.7  252.0   45.9   91.8  113.1   99.4  237.0  450.0 0.0   17.4 1413.7

OBSERVATION_OPN             335 17:41  336 14:56     0.0    0.0    0.0    0.0   21.0    0.0    0.0    0.0    0.0    0.0    0.0 0.0    0.0   21.0

SP_095EA_C34BWGOTP336_PRIME 336 14:56  336 23:56   133.2    9.7   43.2    3.2    0.0   30.7   31.6    0.0  115.6    4.9    0.0 0.0    0.0  372.1

DAILY TOTAL SCIENCE         335 17:41  336 23:56   209.7   32.7   43.2   10.9  252.0   76.6  123.4  113.1  215.0  241.9  450.0 0.0

* NOTE: Negative SSR (P4) Margins did not result in data loss due to compression/under-utilization.
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Saturn 94_95 Legacy
Final Sequenced SMT and Data Volume (2 of 2)

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             336 23:56  337 14:56   648.0   86.0   36.0   15.5  296.0  106.7   64.8    0.0  623.6  131.6   78.2 0.0   12.3 2098.7

SP_095EA_C70METOTB337_PRIME 337 14:56  337 23:56   222.0    9.7   86.4    3.2    0.0   47.8   38.9    0.0  578.4    4.9    0.0 0.0    0.0  991.5

DAILY TOTAL SCIENCE         336 23:56  337 23:56   870.0   95.7  122.4   18.7  296.0  154.5  103.7    0.0 1202.0  136.6   78.2 0.0

OBSERVATION_NOR             337 23:56  338 08:26    30.6    9.2    0.0    3.1   56.0   18.4   36.7   88.1   39.8   42.3   50.0 0.0    6.9  381.0

SP_095EA_G70METNON338_PRIME 338 08:26  338 16:46    30.0   15.7   79.2    3.0    0.0   18.0   36.0    0.0   39.0    4.6    0.0 0.0    0.0  225.5

DAILY TOTAL SCIENCE         337 23:56  338 16:46    60.6   24.9   79.2    6.1   56.0   36.4   72.7   88.1   78.8   46.8   50.0 0.0

OBSERVATION_NOR             338 16:46  339 11:26    67.2   35.2  150.0    6.7  147.0   73.8   68.3    0.0   87.7  157.4  180.0 0.0   15.3  988.5

SP_095EA_G70METNON339_PRIME 339 11:26  339 14:26    10.8    5.7   32.4    1.1    0.0    6.5    9.7    0.0   14.1    1.6    0.0 0.0    0.0   81.9

SP_095EA_G34BWGNON339_PRIME 339 14:26  339 17:26    10.8    5.7   43.2    1.1    0.0    6.5    9.7    0.0   14.1    1.6    0.0 0.0    0.0   92.7

DAILY TOTAL SCIENCE         338 16:46  339 17:26    88.8   46.5  225.6    8.9  147.0   86.7   87.7    0.0  116.0  160.7  180.0 0.0

------------------------------------------------------------------------------------------------------------------------------------------------------
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Saturn 94_95 Legacy

Segment Geometry (1 of 2)

Saturn Range Phase Angle Sub-S/C Lat.

Segment Start 20.18 24.1 5

Apoapse 20.32 25 10

Periapse 5.22 154.9 -10

Segment End 17.76 30.3 -14

Seg Start (Left)

Periapse (below)



9
S. Boll 09/29/2017

Saturn 94_95 Legacy

Peri Outbound (Left)

Seg End (below)

Segment Geometry (2 of 2)
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Saturn 94_95 Legacy
Solar Geometry – ORS Boresight Concerns

No ORS Boresight Solar Constraints on Science Pointing.
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Saturn 94_95 Legacy
Daily Science Highlights

DOY 333: The Saturn Rev_94_95 segment kicked off with a Titan monitoring campaign observation followed by ISS imaging of small 

satellites.  The bulk of the day was dedicated to a UVIS EUV/FUV observation that was composed of several slow scans across Saturn's 

visible hemisphere to form spectral images.

DOY 334: Following apoapse, this day was almost fully dedicated to a CIRS Far-IR map of Saturn’s northern hemisphere.  Following the 

downlink, but prior to the end of the day, CAPS got rare pointing control of the spacecraft for surveying.

DOY 335: UVIS led a joint ORS auroral imaging campaign on this day.  In this case they were targeting to Saturn's north auroral zone.  The 

day wrapped up with the only optical navigation images of the segment.

DOY 336: VIMS, with other ORS riders, joined with RADAR to image Saturn’s north polar region.  The ORS teams were looking at 

atmospheric dynamics and the idea here was to cover the same territory with RADAR.

DOY 337: As the spacecraft approached periapse, CAPS took over prime pointing during the AS MAPS campaign to observe Saturn’s auroral 

magnetosphere (e.g. the acceleration region) and SKR source region.  ISS and the other ORS teams took a quick look at Enceladus, before 

CDA took over to observe the vertical ring plane crossing.  This was an extremely high priority observation for CDA.  ISS finished the day’s 

prime observations with a WAC movie of Saturn’s aurora. 

DOY 338: The entire of the day was given to VIMS, with other ORS riders, as they again joined with RADAR to image Saturn’s polar region.  

This time they were looking at the south pole. The ORS teams were looking at atmospheric dynamics again covering the same territory with 

RADAR.

DOY 339: The day began with more VIMS measurements of Saturn’s atmospheric dynamics in the south polar region, followed by the ISS-

led Titan cloud monitoring campaign.  The day, and Saturn segment concluded with a MAG calibration roll.  These calibrations were needed 

every 15-20 days in areas where field conditions were suitable.



12
S. Boll 09/29/2017

Saturn 94_95 Legacy

Segment Integration Planning
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Saturn 94_95 Legacy
Timeline Gaps and Suggested Observations (1 of 2)
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Saturn 94_95 Legacy
Timeline Gaps and Suggested Observations (2 of 2)
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Saturn 94_95 Legacy
Initial SMT and Data Volume (1 of 2)

Beginning of Integration:

**70 meter station at Canberra was down for extended maintenance for the whole segment.
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Saturn 94_95 Legacy
Initial SMT and Data Volume (2 of 2)

Beginning of Integration:
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Saturn 94_95 Legacy
Waypoint Selection
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Saturn 94_95 Legacy
Waypoints Chosen (1 of 2)

Waypoint 2 (2008-333T18:36:00 – 2008-334T18:21:00): ISS_NAC to Saturn, NEG_Z to Sun

Waypoint 1 (2008-333T00:50:00 – 2008-333T18:36:00): ISS_NAC to Saturn; NEG_X to Sun
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Saturn 94_95 Legacy
Waypoints Chosen (2 of 2)

Waypoint 3 (2008-334T18:21:00 – 2008-339T18:06:00): ISS_NAC to Saturn; NEG_X to Sun

Inbound to Periapse

Outbound from Periapse
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Saturn 94_95 Legacy
Notes & Liens


