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Saturn Bb Legacy

Segment Overview and Final Products
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Saturn Bb Legacy
Segment Summary

• This was a slightly over 2 day long segment in the early days of the Prime Mission. The orbit 

was slightly inclined at the time and the segment covered periapse 00B. 

• Saturn TWT also shepherded another segment during this rev which included part of the 

inbound leg.  These two segments were developed together until the “A” segment had to be 

temporarily shelved pending the resolution of critical activities in preparation of the Huygens 

Probe release. This “B” segment’s development continued on and was wrapped up first.

• A large portion of the time in this segment was allocated to the ORS instruments and 

RADAR studying Dione during a 80,000 km flyby. Optical navigation images to help the team 

to better define the ephemerides of the various bodies in the Saturnian System were also 

performed.

• Saturn science included VIMS cylindrical mapping and CIRS limb mapping.

• CIRS and UVIS led ORS investigations of the rings.
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Saturn Bb Legacy
Final Sequenced SPASS

Request Riders Start (SCET) Start (Epoch) Duration End (SCET) Primary Secondary Comments

Sequence S006, length = 32 ... 2004-320T07:49:00 E00A_SEQUENCE_006+000T00:00:00 031T05:33:00 2004-351T13:22:00

SATURN rev B Segment 2004-349T07:52:00 002T05:30:00 2004-351T13:22:00

NAV_00BSK_OPNAV491_PRIME 2004-349T08:00:00 000T00:59:00 2004-349T08:59:00 ISS_NAC to Satellites POS_X to NSP Starts at Earth point, ends at NEW 

waypoint

NAV_00BSA_WAYPTTURN491_PRIME 2004-349T08:59:00 000T00:01:00 2004-349T09:00:00 ISS_NAC to Saturn POS_X to NSP

NEW WAYPOINT 2004-349T09:00:00 002T04:22:00 2004-351T13:22:00 ISS_NAC to Saturn POS_X to NSP

VIMS_00BSA_CYLMAP002_PRIME C, I, U 2004-349T09:00:00 000T07:52:00 2004-349T16:52:00 ISS_NAC to Saturn POS_X to NSP

ISS_00BDI_GLOCOL001_PRIME C, U, V 2004-349T16:52:00 000T01:00:00 2004-349T17:52:00 ISS_NAC to Dione POS_X to North_Pole_Dir

CIRS_00BRI_TEMPU05LP001_PRIME C 2004-349T17:52:00 000T04:00:00 2004-349T21:52:00 CIRS_FP1 to Rings POS_X to NSP

CIRS_00BSA_LIMBMAP007_PRIME C, R, U, V 2004-349T21:52:00 000T03:00:00 2004-350T00:52:00 CIRS_FPB to Saturn POS_X to North_Pole_Dir

Begin Custom Period 2004-350T00:52:00 000T00:01:00 2004-350T00:53:00

ISS_00BDI_REGMAP001_PRIME C, R, U, V 2004-350T00:52:00 000T00:48:00 2004-350T01:40:00 ISS_NAC to Dione POS_X to North_Pole_Dir Pick up at ISS_NAC to Saturn, POS_X to 

NSP; Hand off at ISS_NAC to Dione, 

POS_X to North_Pole_Dir. Handoff to 

CIRS at ISS_NAC to Dione, POS_X to 

North_Pole_Dir

CIRS_00BDI_FP1DRKMAP001_PRIME R, U, V 2004-350T01:40:00 000T00:42:00 2004-350T02:22:00 CIRS_FP1 to Dione POS_X to North_Pole_Dir Pick up at ISS_NAC to Dione, POS_X to 

North_Pole_Dir; Hand off at CIRS_FP1 to 

Dione, POS_X to North_Pole_Dir. From: 

ISS NAC TO DI, POS_X TO N_POL_DIR to 

FP1 TO DI, POS_X TO N_POL_DIR

RADAR_00BDI_SCATTRADL002_PRIME 2004-350T02:22:00 000T02:00:00 2004-350T04:22:00 NEG_Z to Dione (0.0,0.0,5.0 deg. offset) POS_X to North_Pole_Dir Pick up at CIRS_FP1 to Dione, POS_X to 

North_Pole_Dir; Hand off at ISS_NAC to 

Saturn, POS_X to NSP. Pick up at 

CIRS_FP1 to DI, +X to Pole_Dir; Dione 

scatt, then turn to MI for scatt stare (-Z MI, 

+X NSP), then handoff to wypt. RADAR 

must control primary...

End Custom Period 2004-350T04:22:00 000T00:01:00 2004-350T04:23:00

INMS_00BSA_INMAGSCN001_PRIME 2004-350T04:22:00 000T01:00:00 2004-350T05:22:00 NEG_X to 300.474/-1.079 NEG_Z to North_Pole_Dir

NAV_00BSK_OPNAV501_PRIME M 2004-350T05:22:00 000T00:59:00 2004-350T06:21:00 ISS_NAC to Satellites POS_X to NSP Starts at waypoint, ends at Earth point

NAV_00BEA_DLTURN501_PRIME M 2004-350T06:21:00 000T00:01:00 2004-350T06:22:00 XBAND to Earth NEG_X to 207.2/-2.0

SP_00BEA_G70METSEQ350_PRIME C, M 2004-350T06:22:00 000T09:00:00 2004-350T15:22:00 XBAND to Earth Rolling/SRU Notify CDA of any rolling status changes; 

they suggested NEG_X to 207.2/-2.0

NAV_00BSK_OPNAV502_PRIME 2004-350T15:22:00 000T00:59:00 2004-350T16:21:00 ISS_NAC to Satellites POS_X to NSP Starts at Earth point, ends at waypoint

NAV_00BSA_WAYPTTURN502_PRIME 2004-350T16:21:00 000T00:01:00 2004-350T16:22:00 ISS_NAC to Saturn POS_X to NSP

UVIS_00BRI_IMPACT001_PRIME C, I, V 2004-350T16:22:00 000T03:08:00 2004-350T19:30:00 UVIS_HSP to Rings POS_X to NSP

CIRS_00BRI_TEMPL06MP001_PRIME C, V 2004-350T19:30:00 000T04:00:00 2004-350T23:30:00 CIRS_FP1 to Rings POS_X to North_Pole_Dir

SP_00BSA_DLTURN350_PRIME 2004-350T23:30:00 000T00:36:00 2004-351T00:06:00 XBAND to Earth NEG_X to NEP

NEW WAYPOINT 2004-350T23:59:00 000T00:01:00 2004-351T00:00:00 XBAND to Earth NEG_X to NEP

SP_00BEA_M34BWGSEQ351_PRIME C 2004-351T00:06:00 000T04:16:00 2004-351T04:22:00 XBAND to Earth NEG_X to NEP

SP_00BEA_G34BWGSEQ351_PRIME C 2004-351T04:22:00 000T09:00:00 2004-351T13:22:00 XBAND to Earth NEG_X to NEP
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Saturn Bb 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_00BEA_G70METSEQ350_PRIME  350 06:22  350 15:22     0  3187   82   3270  3379    109     44    842    53    4209    3991  -218    316    6%   218 |

SP_00BEA_M34BWGSEQ351_PRIME  351 00:06  351 04:22   218   525   30    773  3379   2606     18     99    25     915     495  -420    316   21%   420 |

SP_00BEA_G34BWGSEQ351_PRIME  351 04:22  351 13:22   420     0    0    420  3379   2959      0    235    53     708    1025   317    316   31%     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             349 07:52  350 06:22   283.9   42.3  250.1    9.3  771.8   80.0   76.0  452.6  296.8  174.6  713.5 0.0    0.0 3150.8

OBSERVATION_OPN             349 07:52  350 06:22     0.0    0.0    0.0    0.0   43.5    0.0    0.0    0.0    0.0    0.0    0.0 0.0    0.0   43.5

OBSERVATION_SI              349 07:52  350 06:22     0.0    0.0    7.5    0.0    0.0    0.0    0.0    0.0    0.0    0.0    0.0 0.0    0.0    7.5

SP_00BEA_G70METSEQ350_PRIME 350 06:22  350 15:22    64.8   17.0   75.6    1.6    0.0   32.0   55.1    0.0  588.7    0.0    0.0 0.0    0.0  834.8

DAILY TOTAL SCIENCE         349 07:52  350 15:22   348.7   59.3  333.2   10.9  771.8  112.0  131.1  452.6  885.4  174.6  713.5 0.0

OBSERVATION_NOR             350 15:22  351 00:06    62.9   16.4  102.7    1.6   24.0   18.9   28.3    0.0   41.2   73.9  145.0 0.0    0.0  514.8

OBSERVATION_OPN             350 15:22  351 00:06     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              350 15:22  351 00:06     0.0    0.0    5.5    0.0    0.0    0.0    0.0    0.0    0.0    0.0    0.0 0.0    0.0    5.5

SP_00BEA_M34BWGSEQ351_PRIME 351 00:06  351 04:22    30.7    3.1   19.7    0.8    0.0    9.2   13.8    0.0   20.1    1.2    0.0 0.0    0.0   98.6

SP_00BEA_G34BWGSEQ351_PRIME 351 04:22  351 13:22    64.8    6.5   66.7    1.6    0.0   19.4   29.2    0.0   42.4    2.5    0.0 0.0    0.0  233.1

DAILY TOTAL SCIENCE         350 15:22  351 13:22   158.4   25.9  194.6    4.0   24.0   47.5   71.3    0.0  103.8   77.5  145.0 0.0

------------------------------------------------------------------------------------------------------------------------------------------------------
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Saturn Bb Legacy

Segment Geometry

Saturn Range Phase Angle Sub-S/C Lat.

Segment Start 12.67 24.9 2

Periapse 4.77 108.3 4

Segment End 16.30 123.3 -5

Seg Start (Left)

Seg End (below)
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Saturn Bb Legacy
Segment Geometry (2 of 2)
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Saturn Bb Legacy
Solar Geometry – ORS Boresight Concerns

No ORS Boresight Solar Constraints on Science Pointing.
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Saturn Bb Legacy
Weekly Science Highlights

Following the Titan-B flyby, CIRS obtained its first dark side FP1 map of Dione on Rev B. CIRS looked for 

thermal anomalies and will use the data to investigate Dione's thermal inertia. This flyby was the third closest 

approach to Dione - at approximately 80,000 kilometers - during the nominal tour. ISS observations were taken 

of the trailing hemisphere of this satellite where the strange "wispy streaks" are located. 



11
S. Boll 10/03/2017

Saturn Bb Legacy

Segment Integration Planning
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Saturn Bb Legacy

Timeline Gaps and Suggested Observations (1 of 2)

Rev Ba

Rev Bb
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Saturn Bb Legacy

Timeline Gaps and Suggested Observations (2 of 2)
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Saturn Bb Legacy
Initial SMT and Data Volume

Beginning of Integration:
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Saturn Bb Legacy
Waypoint Selection
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Saturn Bb Legacy
Waypoints Chosen

Waypoint 1 (Whole Segment): ISS_NAC to Saturn; POS_X to NSP

Custom Period used for Dione Flyby 2004-350T00:52:00 to 2004-350T04:23:00
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Saturn Bb Legacy
Notes & Liens


