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Segment Overview and Final Products
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Segment Summary

• This was an over 3.5 day long segment in the Prime Mission, mostly inbound to and 

including periapse, during an inclined orbit.  The spacecraft approached Saturn with a view of 

the northern hemisphere on the lit-side.  At periapse, the view was of the southern 

hemisphere on the dark side of the planet.  By the time the segment had ended, the 

spacecraft again faced the lit-side, with an unobstructed view of the southern hemisphere.

• Inbound, Saturn science included ISS-led ORS polar movies, VIMS regional and polar 

mapping, and RADAR polar scans.

• Near periapse, VIMS observed solar occultations of both the rings and Saturn’s 

atmosphere.  They also looked at the rings at high phase while the sun was occulted by the 

planet.  This geometry required managing the CMT solar viewing constraint limits.

• Outbound, Saturn science included VIMS polar mapping, a VIMS atmospheric stellar 

occultation, and UVIS limb studies. Observations of Janus and Titan were also performed.

• Because of the timing sensitivity of the VIMS solar occultations and hi-phase ring 

observation, the integration team made use of a Ground Movable Block.  This allowed the 

flight team to update the timing during sequence development, utilizing the last trajectory 

update prior to uplink.
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Final Sequenced SPASS

Gap 1

Gap 2

Gap 3
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Saturn 59 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_059EA_G34BWGOTP050_PRIME  050 02:36  050 11:36     0  1529   63   1592  3492   1900      0    233    53    1878     837 -1042     30    0%  1041 |

SP_059EA_M70METNON050_PRIME  050 21:06  051 01:05  1041   963   40   2044  3492   1448      0    108    24    2176    2009  -167     30    0%   167 |

SP_059EA_G34BWGOTB052_PRIME  052 02:36  052 11:36   167  2258  109   2534  3492    958      0   1296    53    3883     981 -2903     30    0%  2902 |

SP_059EA_M70METCLS052_PRIME  052 18:51  053 03:51  2902   243   31   3176  3492    316      0   1058    53    4287    4400   112     30    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             049 11:36  050 02:36    54.0   11.8  201.6    2.7  273.0   32.4   55.3    0.0   70.7  253.6  560.0 0.0   12.3 1527.4

SP_059EA_G34BWGOTP050_PRIME 050 02:36  050 11:36    32.4    7.1   86.4    1.6    0.0   19.4   38.9    0.0   42.4    2.5    0.0 0.0    0.0  230.7

DAILY TOTAL SCIENCE         049 11:36  050 11:36    86.4   18.8  288.0    4.3  273.0   51.8   94.2    0.0  113.2  256.1  560.0 0.0

OBSERVATION_NOR             050 11:36  050 21:06    34.2    7.5  122.4    1.7  168.0   20.5   41.0    0.0   44.8  154.0  360.0 0.0    7.8  961.9

SP_059EA_M70METNON050_PRIME 050 21:06  051 01:05    14.4    4.1   43.2    0.7    0.0    8.6   17.3    0.0   18.9    0.0    0.0 0.0    0.0  107.2

DAILY TOTAL SCIENCE         050 11:36  051 01:05    48.6   11.6  165.6    2.4  168.0   29.2   58.3    0.0   63.7  154.0  360.0 0.0

OBSERVATION_NOR             051 01:05  052 02:36    91.8   64.3   40.8   12.4  209.3  107.0   98.7  275.9  674.6  299.9  362.5 0.0   20.8 2258.0

OBSERVATION_SI              051 01:05  052 02:36     0.0    0.0    0.0    0.0    0.0    0.0    0.0    0.0    0.0    0.0    0.5 0.0    0.0    0.5

SP_059EA_G34BWGOTB052_PRIME 052 02:36  052 11:36    32.4    9.6   86.4    1.6    0.0   19.4   38.4    0.0 1093.6    2.5    0.0 0.0    0.0 1283.9

DAILY TOTAL SCIENCE         051 01:05  052 11:36   124.2   73.9  127.2   14.0  209.3  126.5  137.0  275.9 1768.2  302.3  363.0 0.0

OBSERVATION_NOR             052 11:36  052 18:51    26.1    7.8   90.0    1.3    0.0   15.7   30.0    0.0   34.2    0.0   36.0 0.0    5.9  247.0

SP_059EA_M70METCLS052_PRIME 052 18:51  053 03:51   320.8   17.0   86.4    1.6    0.0   64.0   58.3    0.0  497.6    2.5    0.0 0.0    0.0 1048.2

DAILY TOTAL SCIENCE         052 11:36  053 03:51   346.9   24.8  176.4    2.9    0.0   79.7   88.3    0.0  531.8    2.5   36.0 0.0

------------------------------------------------------------------------------------------------------------------------------------------------------
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Saturn 59 Legacy

Segment Geometry (1 of 2)

Saturn Range Phase Angle Sub-S/C Lat.

Segment Start 21.91 53.4 36

Periapse 3.27 149.7 -21

Segment End 15.98 17.7 -7

Seg Start (Left)

Periapse (below)
Full Screen shot @ 2008-049T11:36:00

with “-Y to Saturn; +X to NSP”, incl. 

lat/lon grid, vectors, & labels
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Saturn 59 Legacy

Segment Geometry (2 of 2)

Seg End
Full Screen shot @ 2008-053T03:51:00 

with “-Y to Saturn; +X to NSP”, incl. 

lat/lon grid, vectors, & labels
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Solar Geometry – ORS Boresight Concerns

There were solar viewing conflicts on DOY 051 and constraint management was 

required during the occultation for the VIMS Hi-Phase Rings observation. 

Please see final slide for more details.



10
S. Boll 11/30/2017

Saturn 59 Legacy
Daily Science Highlights

DOY 049 – This day was spent looking at Saturn's North Pole.  ISS led the joint ORS campaign.  Meanwhile the 

MAPS teams conducted a campaign of their own to study the dynamics of Saturn's inner magnetosphere.

DOY 050 –The day saw a continuation of the previous day's activities with ISS again leading observations of 

Saturn’s northern hemisphere while MAPS looked at the magnetosphere.  Toward the end of the day RSS 

performed an Operations Readiness Test (ORT) to demonstrate DSN and RSSG preparedness to support the 

Rings Occultation experiment on DOY 062.

DOY 051 – As the spacecraft neared periapse, VIMS took a quick map of the north polar region, followed by 

RADAR imaging of the northern polar region and the rings at high inclination.  At periapse, VIMS led ORS 

observations of the solar eclipses of Saturn and the rings.  Meanwhile, MAG took measurements yielding unique 

observations of Saturn's internal magnetic field over a unique orbit track in latitude and longitude space.  

Outbound from periapse, VIMS continued polar viewing and also observed a Alp Aur Stellar Occultation by 

Saturn.  ISS led a joint observation of the tiny moon Janus. 

DOY 052 - The day began with a UVIS observation of Saturn's limb to measure airglow spectrum and brightness 

vs. altitude.  Half-way through the day the spacecraft turned its attention to Titan as CIRS obtained equatorial 

measurements of nitriles, hydrocarbons, an oxygen compound and CO2, as a function of latitude and emission 

angle.  Meanwhile the MAPS teams continued their campaign to study the dynamics of Saturn's inner 

magnetosphere. 
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Segment Integration Planning
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Timeline Gaps and Suggested Observations

Gap 1

Gap 2

Gap 3
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Initial SMT and Data Volume

First Look During Integration:
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Waypoint Selection



15
S. Boll 11/30/2017

Saturn 59 Legacy
Waypoints Chosen ( 1 of 2)

Waypoint 2 (2008-051T01:36:00 – 2008-051T20:00:00): 

ISS_NAC to Saturn (0.0,-20.0,20.0 deg. offset); POS_X to NSP

Waypoint 1 (2008-049T12:06:00 – 2008-051T01:36:00): ISS_NAC to Saturn; NEG_Z to NSP

Pic @ 049T19:00:00
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Saturn 59 Legacy
Waypoints Chosen ( 2 of 2)

Waypoint 3 (2008-051T20:00:00 - 2008-053T03:51:00): ISS_NAC to Saturn; POS_Z to NSP 

Pic @ 052T12:00:00
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Saturn 59 Legacy
Notes & Liens
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CMT Management: -Y to Sun violation

VIMS requests to waive FR84B2 and FR89B21-2.0 and request CMT management during the Saturn Solar Occultation for observation 

VIMS_059RI_HIPHASE001_PRIME to cover the period between 2008-051T17:34:59.810 and 2008-051T17:52:36.510.

The Neg Y to Sun KPT Data from PSIV1 data indicates:

Violation of the 15 deg from Sun (CIRS Rule) starts between 2008-051T17:34:59.810 and 2008-051T17:35:05:810.

Violation of the 12 deg from Sun (UVIS Rule) starts between 2008-051T17:35:59.810 and 2008-051T17:36:05.810.

Violation of 12 degrees from Sun (UVIS Rule) ends between 2008-051T17:50:42.510 and 2008-051T17:50:48.510.

Violation of 15 degrees from Sun (CIRS Rule) ends between 2008-051T17:52:30.510 and 2008-051T17:52:36.510.

During this period, the NEG_Y to Sun angle reaches a minimum of 8.0957448 degrees at 2008-051T17:38:53.810.

Mission Planning indicates the occultation occurs between 2008-051T17:26:00 and 2008-051T18:22:00 with the main uncertainty due to the 

maneuver delivery uncertainty. Taking this into account the commanding of CMT to detect 16 minutes prior to and after the occultation is at 

a minimum of 3 times Ken Klaasen's uncertainty.  The pointing design for this observation is within these guidelines. 

* The absolute times given for CMT management are base on the current epoch GMB_E059_SATURN_OCC_1_ING of 2008-

051T17:25:34.  All CMT management times must be in epoch relative NOT absolute time.

Details from waiver – usual diagram unavailable:


