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Segment Overview and Final Products
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Saturn 58 Legacy
Segment Summary

• This was an over 6 day long segment in the Prime Mission, roughly centered about 

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 northern hemisphere.

• Inbound, Saturn science included UVIS aurora and VIMS north polar movies.  CIRS sub-

millimeter ring measurements and a UVIS stellar-ring occultation were also conducted.

• Near periapse, Radio Science performed both ring and atmosphere occultation 

experiments, INMS measured the inner magnetosphere, the ORS instruments looked at 

Dione, and RADAR obtained polar maps of the southern hemisphere and performed ring 

observations at high inclination.

• Outbound, Saturn science included VIMS cylindrical mapping and polar movies and UVIS 

EUV/FUV slow scans across the visible hemisphere to form spectral images. Observations of 

the rings and Dione were also performed.  ISS looked for spoke formation in the rings.

• Because of the atmospheric component, the RSS occultation required the use of a Live 

Movable Block.  This allowed the flight team to update the pointing vector definitions and the 

timing just before execution onboard, using the most recent trajectory information.
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Final Sequenced SPASS
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Saturn 58 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_058EA_G34HEFOTB038_PRIME  038 03:36  038 12:36     0  1140   95   1235  3491   2257     18    231    53    1536    1196  -340    157    1%   340 |

SP_058EA_M34BWGRSS038_PRIME  038 22:51  039 04:51   340   760   43   1143  3491   2348      0    173    35    1351     616  -736    157    1%   736 |

SP_058EA_M70METRSS040_PRIME  040 19:36  041 04:36   736  2268  164   3168  3491    323      0   1150    53    4372    4400   28    157    1%     0 |

SP_058EA_G34BWGNON042_PRIME  042 03:06  042 12:06     0  1958   95   2053  3491   1438      0    321    53    2427     954 -1473    129    1%  1473 |

SP_058EA_G70METSEQ043_PRIME  043 03:06  043 12:06  1473  1826   63   3362  3491    129      0    716    53    4131    4509   378    312    2%     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             037 05:06  038 03:36    81.0   12.1  302.4    4.1    0.0   48.6   81.3    0.0  106.1  235.5  240.0 0.0   18.4 1129.5

OBSERVATION_OPN             037 05:06  038 03:36     0.0    0.0    0.0    0.0   17.4    0.0    0.0    0.0    0.0    0.0    0.0 0.0    0.0   17.4

OBSERVATION_SI              037 05:06  038 03:36     0.0    0.0   18.5    0.0    0.0    0.0    0.0    0.0    0.0    0.0    0.0 0.0    0.0   18.5

SP_058EA_G34HEFOTB038_PRIME 038 03:36  038 12:36    32.4    4.9   86.4    1.6    0.0   19.4   38.9    0.0   42.4    2.5    0.0 0.0    0.0  228.5

DAILY TOTAL SCIENCE         037 05:06  038 12:36   113.4   17.0  407.3    5.7    0.0   68.0  120.2    0.0  148.6  238.0  240.0 0.0

OBSERVATION_NOR             038 12:36  038 22:51    36.9    5.8   81.4    1.8  192.0   22.1   44.3    0.0   48.3   67.4  250.0 0.0    8.4  758.5

OBSERVATION_SI              038 12:36  038 22:51     0.0    0.0    0.0    0.0    0.0    0.0    0.0    0.0    0.0    3.0    0.0 0.0    0.0    3.0

SP_058EA_M34BWGRSS038_PRIME 038 22:51  039 04:51    21.6    4.3   75.6    1.1    0.0   13.0   25.9    0.0   28.3    1.6    0.0 0.0    0.0  171.4

DAILY TOTAL SCIENCE         038 12:36  039 04:51    58.5   10.1  157.0    2.9  192.0   35.1   70.2    0.0   76.6   72.1  250.0 0.0

OBSERVATION_NOR             039 04:51  040 19:36   139.5   67.1  287.4   14.8  190.0  135.3  155.1   87.6  660.4  128.7  355.0 0.0   31.7 2252.5

OBSERVATION_SI              039 04:51  040 19:36     0.0    0.0   27.0    0.0    0.0    0.0    0.0    0.0    0.0    0.0    0.0 0.0    0.0   27.0

SP_058EA_M70METRSS040_PRIME 040 19:36  041 04:36   233.1   17.0   86.4    1.6    0.0   19.4   38.9    0.0  740.7    2.5    0.0 0.0    0.0 1139.5

DAILY TOTAL SCIENCE         039 04:51  041 04:36   372.6   84.0  400.8   16.4  190.0  154.7  194.0   87.6 1401.0  131.1  355.0 0.0

OBSERVATION_NOR             041 04:36  042 03:06   246.1   42.6   64.8    4.1  212.0   48.6  116.2    0.0  654.5  171.6  379.6 0.0   18.4 1958.5

SP_058EA_G34BWGNON042_PRIME 042 03:06  042 12:06    94.6   15.4   86.4    1.6    0.0   19.4   58.3    0.0   42.4    0.0    0.0 0.0    0.0  318.2

DAILY TOTAL SCIENCE         041 04:36  042 12:06   340.7   58.0  151.2    5.7  212.0   68.0  174.5    0.0  696.9  171.6  379.6 0.0

OBSERVATION_NOR             042 12:06  043 03:06   251.2   25.6  208.8    4.1  562.5   72.1   97.9    0.0  292.6   44.8  250.0 0.0   12.3 1821.9

SP_058EA_G70METSEQ043_PRIME 043 03:06  043 12:06   191.8   15.4   86.4    3.2    0.0   64.0   54.2    0.0  291.6    2.5    0.0 0.0    0.0  709.1

DAILY TOTAL SCIENCE         042 12:06  043 12:06   443.0   41.0  295.2    7.4  562.5  136.1  152.1    0.0  584.2   47.3  250.0 0.0

------------------------------------------------------------------------------------------------------------------------------------------------------
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Saturn 58 Legacy

Segment Geometry (1 of 2)

Saturn Range Phase Angle Sub-S/C Lat.

Segment Start 23.20 51.2 34

Periapse 3.28 149.8 -20

Segment End 27.16 19.4 11

Seg Start (Left)

Periapse (below)
Full Screen shot @ 2008-037T05:06:00

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

lat/lon grid, vectors, & labels

Full Screen shot @ 2008-039T19:22:53 

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

lat/lon grid, vectors, & labels
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Saturn 58 Legacy

Segment Geometry (2 of 2)

Seg End
Full Screen shot @ 2008-043T12:06:00 

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

lat/lon grid, vectors, & labels
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Saturn 58 Legacy
Solar Geometry – ORS Boresight Concerns

There likely were ORS Boresight Solar Constraints on Science 

Pointing during periapse, but by performing an Earth-pointed 

RSS occultation, no CMT management was required.
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Saturn 58 Legacy
Daily Science Highlights

Wednesday, Feb. 6 (DOY 037):
The Ultraviolet Imaging Spectrometer (UVIS) observed Saturn’s northern aurora and the Composite Infrared Spectrometer (CIRS) performed 

radial scans of main rings to obtain submillimeter measurements.

Thursday, Feb. 7 (DOY 038):
The Visual and Infrared Mapping Spectrometer (VIMS) recorded polar movies and UVIS observed a stellar occultation of the rings.

Friday, Feb. 8 (DOY 039): 
CIRS began with sub-millimeter ring measurements. Radio Science (RSS) then performed both ring and Saturn Earth-occultations as the 

spacecraft sped toward a periapsis distance of 3.3 Saturn radii. VIMS turned the spacecraft's attention to Dione, with the other optical remote 

sensing (ORS) teams riding along. Following periapsis passage, the Ion and Neutral Mass Spectrometer (INMS) wielded rare - for them -

spacecraft pointing control to measure inner magnetospheric composition. Finally, the RADAR instrument began an effort to obtain a polar 

map of the southern hemisphere, while taking rings observations at high inclination.

Saturday, Feb 9 (DOY 040):
RADAR wrapped up its polar mapping and VIMS began cylindrical mapping of Saturn. UVIS observed another occultation of a star by the 

rings. CIRS took temperature measurements of the rings and led a joint ORS observation of Dione. Magnetospheric and Plasma Science 

(MAPS) teams continued imaging the dynamics of the inner magnetosphere.

Sunday, Feb. 10 (DOY 041):
VIMS conducted more polar observations and viewed the rings as the spacecraft crossed the ring plane.  UVIS performed slow scans across 

Saturn's visible hemisphere to form spectral images. 

Monday, Feb. 11 (DOY 042):
Science today involved VIMS taking the lead with the other ORS teams riding along in an effort to gain more Saturn polar coverage. Imaging 

Science (ISS) took a look at spoke formation in the rings, while MAPS teams continued their measurements of the dynamics of the inner 

magnetosphere.
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Saturn 58 Legacy

Segment Integration Planning
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Saturn 58 Legacy
Timeline Gaps and Suggested Observations

Gap 1

Gap 2

Gap 3

Gap 5

Gap 4
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Saturn 58 Legacy
Initial SMT and Data Volume

First Look During Integration:
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Saturn 58 Legacy
Waypoint Selection
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Saturn 58 Legacy
Waypoints Chosen ( 1 of 2)

Waypoint 2 (2008-039T16:10:00 – 2008-039T22:00:00): XBAND to Earth; NEG_X to NEP

Waypoint 1 (2008-037T05:36:00 – 2008-039T16:10:00): ISS_NAC to Saturn; NEG_Z to NSP

Pic @ 038T10:00:00

Pic @ Earth occultation point
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Saturn 58 Legacy
Waypoints Chosen ( 2 of 2)

Waypoint 2 (2008-039T22:00:00 - 2008-043T12:06:00): ISS_NAC to Saturn; POS_Z to NSP 

Pic @ 041T18:00:00
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Saturn 58 Legacy
Notes & Liens


