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Saturn 195 Legacy

Segment Overview and Final Products
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Saturn 195 Legacy
Segment Summary

• This was a 4.5 day long periapse (15.38 Rs) segment in the first inclined phase (IN-1) of the 

Solstice Mission.

• As the segment began, the spacecraft was in the equatorial plane with views of Saturn’s 

night side.  Periapse was over the high northern latitudes, with a view of the half-lit north pole.  

The segment ended with the spacecraft viewing the fully-lit northern hemisphere of Saturn.

• The timeline was dominated by several UVIS EUV PIEs (Pre-Integrated Event) which 

performed slow scans across Saturn's illuminated hemisphere to form spectral images.  

• Other Saturn science included VIMS northern aurora and a north pole movie on the inbound 

leg.  Outbound, VIMS conducted mapping of the northern hemisphere and a stellar 

occultation of Saturn.

• The same waypoint was maintained throughout the segment, aligning the UVIS field-of-view 

with the illuminated limb of Saturn.
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Saturn 195 Legacy
Final Sequenced SPASS

GAP 1

GAP 2

GAP 3

GAP 4

GAP 5
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Saturn 195 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_195EA_C70METNON202_PRIME  202 02:25  202 11:25   829   228   20   1077  3322   2245      0    303    53    1433    3590  2157   2609   18%     0 |

SP_195EA_C34BWGNON203_PRIME  203 02:24  203 11:24     0   970   63   1033  3322   2289      0    332    53    1418     775  -643    452    3%   643 |

SP_195EA_C34HEFOTP204_PRIME  204 02:24  204 11:24   643  1217   63   1923  3322   1399      0    332    53    2308     689 -1619    452    3%  1618 |

SP_195EA_C70UNQOTB205_PRIME  205 02:24  205 10:54  1618  1188   63   2870  3322    452      0    313    50    3232    2875  -358    760    5%   358 |

SP_195EA_C70METNON206_PRIME  206 03:39  206 10:09   358  1201   71   1630  3322   1692      0    237    38    1904    2458   553    760    6%     0 |

SP_195EA_C34HEFNON206_PRIME  206 10:09  206 12:39     0     0    0      0  3322   3322      0     95    15     110     157   46    206    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             201 21:40  202 02:25    17.1    9.0   27.6    1.7   50.0    8.4   14.5    0.0   22.4   34.7   40.0 0.0   19.9  245.3

SP_195EA_C70METNON202_PRIME 202 02:25  202 11:25    32.4   17.0   86.4    3.2    0.0   16.0   27.5    0.0  112.8    4.9    0.0 0.0    0.0  300.3

DAILY TOTAL SCIENCE         201 21:40  202 11:25    49.5   25.9  114.0    5.0   50.0   24.5   42.1    0.0  135.2   39.7   40.0 0.0   19.9

OBSERVATION_NOR             202 11:25  203 02:24    53.9   28.3   87.5    5.4   65.0   26.6   45.8    0.0  235.0  193.2  220.0 0.0   62.6 1023.4

SP_195EA_C34BWGNON203_PRIME 203 02:24  203 11:24    32.4   17.0   86.4    3.2    0.0   16.0   27.5    0.0  141.1    4.9    0.0 0.0    0.0  328.7

DAILY TOTAL SCIENCE         202 11:25  203 11:24    86.3   45.2  173.9    8.6   65.0   42.7   73.4    0.0  376.1  198.2  220.0 0.0   62.6

OBSERVATION_NOR             203 11:24  204 02:24    82.6   28.3   98.4    5.4  150.0   26.7   45.9    0.0  235.2  193.2  340.0 0.0   62.7 1268.4

SP_195EA_C34HEFOTP204_PRIME 204 02:24  204 11:24    32.4   17.0   86.4    3.2    0.0   16.0   27.5    0.0  141.1    4.9    0.0 0.0    0.0  328.7

DAILY TOTAL SCIENCE         203 11:24  204 11:24   115.0   45.3  184.8    8.6  150.0   42.7   73.4    0.0  376.4  198.2  340.0 0.0   62.7

OBSERVATION_NOR             204 11:24  205 02:24    54.0   28.3   98.4    5.4  150.0   26.7   45.9    0.0  235.2  193.2  340.0 0.0   62.7 1239.9

SP_195EA_C70UNQOTB205_PRIME 205 02:24  205 10:54    30.6   16.0   81.0    3.1    0.0   15.1   26.0    0.0  133.3    4.7    0.0 0.0    0.0  309.8

DAILY TOTAL SCIENCE         204 11:24  205 10:54    84.6   44.3  179.4    8.5  150.0   41.8   71.9    0.0  368.6  197.9  340.0 0.0   62.7

OBSERVATION_NOR             205 10:54  206 03:39    60.3   31.6   97.2    6.0  100.0   29.8   51.3    0.0  262.7  231.2  320.0 0.0   70.0 1260.1

SP_195EA_C70METNON206_PRIME 206 03:39  206 10:09    23.4   12.3   59.4    2.3    0.0   11.6   19.9    0.0  101.9    3.6    0.0 0.0    0.0  234.4

SP_195EA_C34HEFNON206_PRIME 206 10:09  206 12:39     9.0    4.7   27.0    0.9    0.0    4.4    7.6    0.0   39.2    1.4    0.0 0.0    0.0   94.3

DAILY TOTAL SCIENCE         205 10:54  206 12:39    92.7   48.6  183.6    9.3  100.0   45.8   78.8    0.0  403.8  236.2  320.0 0.0   70.0

------------------------------------------------------------------------------------------------------------------------------------------------------
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Saturn 195 Legacy

Segment Geometry (1 of 2)

Saturn Range Phase Angle Sub-S/C Lat.

Segment Start 18.23 Rs 158.3 0

Periapse 15.38 Rs 79.8 55

Segment End 18.14 Rs 3.0 20

Seg Start (Left)

Periapse (below)
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Saturn 195 Legacy
Segment Geometry (2 of 2)

Seg End
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Saturn 195 Legacy
Solar Geometry – ORS Boresight Concerns

No ORS Boresight Solar Constraints on Science Pointing Noted.
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Saturn 195 Legacy
Daily Science Highlights

===== Jul 20 2013 =====

DOY 201

MAPS teams continued their dust and outer magnetosphere survey campaigns. This was to help determine atmospheric and ionospheric thermal structure 

in the Saturnian system.  UVIS then performed a high priority EUVFUV which involved slow scans across Saturn's illuminated hemisphere to form spectral 

images. ISS, VIMS and CIRS rode along. 

===== Jul 21 2013 =====

DOY 202

UVIS measured Lyman Alpha emissions while scanning the interplanetary medium to search for hydrogen. RPWS then observed the auroral 

magnetosphere as part of the auroral and Saturn magnetosphere campaign.  UVIS conducted another high priority EUVFUV with ISS, VIMS and CIRS 

riding along. VIMS then observed Saturn's North Pole to make auroral maps. CIRS and ISS rode along. 

===== Jul 22 2013 =====

DOY 203

UVIS continued its interplanetary hydrogen search campaign. After that, UVIS performed another high priority EUVFUV with ISS, VIMS and CIRS riding 

along. VIMS observed Saturn's north pole to make a mosaic movie of atmospheric dynamics. 

===== Jul 23 2013 =====

DOY 204

UVIS continued its interplanetary hydrogen search campaign, after which it conducted another high priority EUVFUV with ISS, VIMS and CIRS riding along.

VIMS observed Saturn's northern hemisphere to make mosaics of the latitudes where storms are typically seen. 

===== Jul 24 2013 =====

DOY 205

UVIS continued its interplanetary hydrogen search campaign, after which it conducted another high priority EUVFUV with ISS, VIMS and CIRS riding along.

VIMS mosaicked Saturn's northern hemisphere to make mosaics in particular of the mid-latitude region of the Great Storm of 2010-2011 to follow its 

aftermath.   After 8 hours, UVIS paused its measurements to allow VIMS to observe an atmospheric occultation of the star 'W Hydrae'. After the occultation, 

UVIS resumed its EUVFUV. 

===== Jul 25 2013 =====

DOY 206

UVIS continued its interplanetary hydrogen search campaign, and CIRS performed a deep space calibration. 
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Saturn 195 Legacy

Segment Integration Planning
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Saturn 195 Legacy
Timeline Gaps and Suggested Observations
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Saturn 195 Legacy
Initial SMT and Data Volume ( 1 of 2)

Beginning of Integration:
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Saturn 195 Legacy
Initial SMT and Data Volume ( 2 of 2)

Beginning of Integration:
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Saturn 195 Legacy
Waypoint Selection
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Saturn 195 Legacy
Waypoints Chosen

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

INBOUND

OUTBOUND
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Saturn 195 Legacy
Notes & Liens

• Pointing:

• There is operational CIRS heating on the first four downlinks in this segment, which will require 
waivers. 

• RBOT friendly waypoints were not used in this segment as science goals could not be fully met by 
RBOT-friendly RA/Dec. To avoid unnecessary slewing, the science-preferred secondary was 
chosen as the waypoint. 

• Data Volume:

• Saturn TWT is accepting the RINGS TWT (Rings 195) carryover into this segment (no more than 3 Gb)

• Although RINGS will be playing back some of its high priority data at the start of Saturn_195, it has not 
asked that the priority playback list for the DOY 202 station be changed to A4, B4. The two end of 
segment stations in the Rings 195 segment will be the official dual playback stations with the altered PPL 
requirement. 

• DSN:

• The 34 m station (DSS-34) on DOY 202 was upgraded to a 70m station per an agreement with the 
Mission Planning team, the RINGS TWT, and the Saturn TWT. 


