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Saturn 38 Legacy

Segment Overview and Final Products
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Saturn 38 Legacy
Segment Summary

• The Rev 38 segment was roughly a week long, in an inclined phase of the 

Prime Mission.  It began about 12 hours before and ended 5 days after 

periapse.

• Approaching Saturn, the views were of the dark side.  At periapse, the 

spacecraft had swung around to the lit side.

• Saturn science at periapse included CIRS regional mapping, VIMS S. Pole 

mapping, and ISS high latitude photopolarimetry.  Continued ISS 

photopolarimetry was the main focus during the outbound days.

• There were several notable out-of-discipline activities, including looks at Titan 

with CIRS and RADAR, Enceladus with UVIS, Dione with CIRS and ISS at 

low/zero phase, and Mimas with ISS.  RADAR, CIRS and ISS also viewed the 

Rings, including ISS focus on spoke formation.

• The A8.7.5 Attitude and Articulation Control Subsystem (AACS) flight software 

(FSW) patch was completed during this segment.

• One waypoint was chosen for the entire segment.
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Saturn 38 Legacy
Final Sequenced SPASS
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Saturn 38 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_038EA_G34HEFNON031_PRIME  031 04:17  031 10:17     0  1571   55   1625  3516   1890      0    171    35    1832     839  -994   1507    7%   993 |

SP_038EA_G70METOTP032_PRIME  032 02:52  032 11:52   993   960   56   2009  3516   1507      9    455    53    2526    3853  1326   1870    8%     0 |

SP_038EA_M70METOTB033_PRIME  033 19:22  034 04:22     0  2865  107   2972  3516    543      9    280    53    3315    4472  1157   1160    6%     0 |

SP_038EA_G70METNON035_PRIME  035 05:37  035 11:37     0  3424   90   3513  3516      2      0    317    35    3865    3036  -830    255    2%   830 |

SP_038EA_G34BWGNON036_PRIME  036 06:37  036 12:37   830  1195   75   2100  3516   1416     18    170    35    2323     680 -1643    255    2%  1643 |

SP_038EA_G70METNON037_PRIME  037 02:37  037 11:37  1643  1570   48   3261  3516    255      0   1135    53    4449    4575   126    314    2%     0 |

-----------------------------------------------------------------------------------------------------------------------------------------------------|
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Saturn 38 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             030 12:12  031 04:17    57.9   11.6   86.4    2.8  927.5   34.7   69.5    0.0   75.8    0.0  290.0 0.0    0.0 1556.2

SP_038EA_G34HEFNON031_PRIME 031 04:17  031 10:17    21.6    4.3   75.6    1.1    0.0   13.0   25.9    0.0   28.3    0.0    0.0 0.0    0.0  169.8

DAILY TOTAL SCIENCE         030 12:12  031 10:17    79.5   15.9  162.0    3.9  927.5   47.7   95.4    0.0  104.1    0.0  290.0 0.0

OBSERVATION_NOR             031 10:17  032 02:52    59.7   11.9  158.4    3.0  412.2   35.8   71.6    0.0   78.2   15.0  105.0 0.0    0.0  950.9

OBSERVATION_OPN             031 10:17  032 02:52     0.0    0.0    0.0    0.0    8.7    0.0    0.0    0.0    0.0    0.0    0.0 0.0    0.0    8.7

SP_038EA_G70METOTP032_PRIME 032 02:52  032 11:52    32.4    6.5   86.4    1.6    0.0   19.4   38.9    0.0  265.3    0.0    0.0 0.0    0.0  450.5

DAILY TOTAL SCIENCE         031 10:17  032 11:52    92.1   18.4  244.8    4.6  412.2   55.3  110.5    0.0  343.5   15.0  105.0 0.0

OBSERVATION_NOR             032 11:52  033 19:22   113.4   22.6  205.9    5.7 1383.0   68.0  136.1    0.0  221.4    0.0  683.0 0.0    0.0 2839.1

OBSERVATION_OPN             032 11:52  033 19:22     0.0    0.0    0.0    0.0    8.7    0.0    0.0    0.0    0.0    0.0    0.0 0.0    0.0    8.7

SP_038EA_M70METOTB033_PRIME 033 19:22  034 04:22   109.1    6.5    0.0    1.6    0.0   34.5   45.4    0.0   80.7    0.0    0.0 0.0    0.0  277.7

DAILY TOTAL SCIENCE         032 11:52  034 04:22   222.5   29.0  205.9    7.3 1383.0  102.5  181.5    0.0  302.1    0.0  683.0 0.0

OBSERVATION_NOR             034 04:22  035 05:37   630.3   15.4   28.8    9.1 1537.4  179.6  163.6    5.3  389.2  243.7  190.0 0.0    3.4 3395.8

SP_038EA_G70METNON035_PRIME 035 05:37  035 11:37   102.7    3.2   75.6    1.7    0.0   28.9   32.9    0.0   68.8    0.0    0.0 0.0    0.0  313.7

DAILY TOTAL SCIENCE         034 04:22  035 11:37   732.9   18.6  104.4   10.7 1537.4  208.5  196.5    5.3  458.1  243.7  190.0 0.0

OBSERVATION_NOR             035 11:37  036 06:37    68.4   10.3   75.6    3.3  412.2   41.0   82.1   42.9   89.6   94.5  259.9 0.0    9.4 1189.3

OBSERVATION_OPN             035 11:37  036 06:37     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              035 11:37  036 06:37     0.0    0.0    4.5    0.0    0.0    0.0    0.0    0.0    0.0    0.0    0.0 0.0    0.0    4.5

SP_038EA_G34BWGNON036_PRIME 036 06:37  036 12:37    21.6    3.2   75.6    1.1    0.0   13.0   25.9    0.0   28.3    0.0    0.0 0.0    0.0  168.7

DAILY TOTAL SCIENCE         035 11:37  036 12:37    90.0   13.5  155.7    4.4  412.2   54.0  108.0   42.9  117.9   94.5  259.9 0.0

OBSERVATION_NOR             036 12:37  037 02:37    50.4    7.6   80.9    2.5  982.8   30.2   60.5    0.0   66.0   14.2  260.7 0.0    0.0 1555.7

SP_038EA_G70METNON037_PRIME 037 02:37  037 11:37   399.9    4.9   86.4    1.6    0.0   19.4   38.9    0.0  573.4    0.0    0.0 0.0    0.0 1124.6

DAILY TOTAL SCIENCE         036 12:37  037 11:37   450.3   12.4  167.3    4.1  982.8   49.7   99.4    0.0  639.5   14.2  260.7 0.0

------------------------------------------------------------------------------------------------------------------------------------------------------
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Saturn 38 Legacy

Segment Geometry

Seg Start (Left)

Periapse (below)
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Saturn 38 Legacy

Segment Geometry

Seg End (Left)
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Saturn 38 Legacy
Solar Geometry – ORS Boresight Concerns

No ORS Boresight Solar Constraints on Science Pointing.
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Saturn 38 Legacy
Daily Science Highlights

Tuesday, January 30 (DOY 030): Today CIRS made a temperature map in the infrared to obtain information of the thermal structure of Titan's 

stratosphere from roughly 70 to 400 km in altitude. Variations in longitude, latitude, and altitude are all of interest in understanding the dynamics of the 

stratosphere.

Wednesday, January 31 (DOY 031): Science observations on Wednesday included Ultraviolet Imaging Spectrograph (UVIS) observations of the 

occultation of a star by Enceladus. Saturn's moons Tethys and Rhea were imaged for optical navigation use.

Thursday, February 1 (DOY 032): Two different types of observations today focused on the high latitudes of Saturn. The Imaging Science Subsystem 

(ISS) used photopolarimetry to study the physical properties of particulate matter in Saturn's atmosphere by measuring the intensity and polarization at 

different wavelengths. VIMS made simultaneous observations.  Periapsis of orbit 38 was at 2007-032T09:57:52 at a distance of 15.6 Rs. The Radio and 

Plasma Wave Science (RPWS) instrument took advantage of the proximity at periapsis to observe Saturn Kilometric Radiation (SKR) at millisecond 

resolution to characterize its temporal structure.  Outbound from periapsis, ISS, CIRS, and VIMS began a campaign to try to catch a spoke forming on 

the rings near the morning shadow edge at a ring radius of 110,000 km.

Friday, February 2 (DOY 033): A non-targeted flyby of Titan occurred today. For this flyby RADAR turned its attention toward the satellite for 

radiometer data of the southern latitudes.  Optical navigation images were taken today of Rhea and Enceladus.  Saturday provides an opportunity to 

observe Dione at low phase and even at zero-phase. In this geometry, since phase angle measures the angle from Sun to satellite to Cassini, there are no 

shadows on the surface. As the phase approaches zero, the observing instruments see an opposition surge in which the target brightens far more than 

would normally be expected.  Also on Saturday, ISS  observed a transit of Saturn's moon Mimas in front of the much smaller Helene. The exact time 

when the satellites are aligned in the instrument's field of view helps to refine determination of their orbits.

Sunday, February 4 (DOY 035): Early in the day, Cassini crossed through the ring plane from south to north at approximately 20Rs from Saturn. The 

MAPS (Magnetosphere And Plasma Science) instruments used this crossing to measure the vertical profile of the Titan torus. The opportunity will be 

repeated at this distance but in a descending crossing on the 16th of February.  Saturn with all of its rings and its satellites Dione and Telesto were 

captured together in a single image. Tethys, Mimas, and Epimetheus starred in another image with the rings. Mimas was the object of an optical 

navigation image.

Monday, February 5 (DOY 036): ISS continued making Saturn photopolarimetry observations and high latitude mapping.  ISS also observed the rings.

Tuesday, February 6 (DOY 037): Dione was the first target of observation today with CIRS observing in the infrared and UVIS in the ultraviolet. 
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Saturn 38 Legacy

Segment Integration Planning



13
S. Boll 10/10/2017

Saturn 38 Legacy

Timeline Gaps and Suggested Observations (1 of 2)
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Saturn 38 Legacy

Timeline Gaps and Suggested Observations (2 of 2)
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Saturn 38 Legacy
Initial SMT and Data Volume

Beginning of Integration:
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Saturn 38 Legacy
Waypoint Selection
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Saturn 38 Legacy
Waypoints Chosen

Waypoint 1 (Whole Segment): ISS_NAC to Saturn; NEG_X to Sun

Inbound

Outbound
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Saturn 38 Legacy
Notes & Liens


