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Segment Overview and Final Products
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Saturn 269_270 Legacy
Segment Summary

• This is a 4-day long F-Ring segment, with apoapse (Rs = 21.4 Saturn radii) situated at the approximate 

mid-point of the segment.    

• The view of Saturn starts from slightly south of the ring plane (sub-S/C lat of -4 deg), then moves to 

increasingly higher northern latitudes, reaching a sub-S/C latitude of +34 degrees by the end of the 

segment.  Saturn is observed at relatively high phase angles (111 to 154 degrees) throughout the 

segment. 

• ISS performed limb observations, VIMS and CIRS mapping, and UVIS auroral observations near the 

end of the segment, when the view was the best of Saturn’s northern-most latitudes. 

• Data volume was oversubscribed by 823 Mbit after initial activity placement.  Data volume cuts to 

activities were made by ORS and MAG, without notable issue/contention, to keep segment to its 

allocation.

• There were no ORS boresight constraints/issues in this segment.  

• The last downlink was reserved as a prime OTM opportunity.
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Final Sequenced SPASS
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Saturn 269_270 Legacy
Final Sequenced SMT and Data Volume
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Saturn 269_270 Legacy

Segment Geometry

Saturn 

Range

Phase 

Angle

Sub-S/C 

Lat.

Segment Start 18.89 153.9 -4 

Apoapse 21.35 139.0 9 

Segment End 14.72 111.1 34

Start: 2017-104T17:11:00 End: 2017-108T11:32:00
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Saturn 269_270 Legacy
Solar Geometry – ORS Boresight Concerns

No ORS Boresight Solar Constraints on Science Pointing
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Saturn 269_270 Legacy
Daily Science Highlights (1 of 2)

14 Apr 2017 (DOY 104):   S99 sequence began on this day with the Saturn_269_270 segment (14-21 Rs).  Saturn_269_270 

was an apoapse segment in F-ring phase, however, at any earlier time in the Cassini mission the distances involved are in 

effect periapsis-like, allowing for relatively high resolution imaging of Saturn’s disk.  The MAPS instruments continued their 

surveys throughout this segment; CDA looking at dust, INMS measuring the atmospheric and ionospheric thermal structure of 

Saturn, and MAG and RPWS performing magnetospheric measurements.  

The first of the ORS observations was a limb integration (269SA_LIMBINT001) led by ISS (2017-104T17:11:00).  It was the 

first of three such LIMBINTS (each 3 hrs in duration), spaced throughout this segment to observe the bright limb of Saturn 

over a range of aspects.  This LIMBINT observed a very narrow bright limb (at phase angle 154 deg, and from a sub-s/c 

latitude of -4 degrees).  UVIS and VIMS rode along on this and the two other LIMBINTS in this segment, supplementing 

visible with UV and mid-IR imaging.  Later in the day (104T20:11:00) VIMS took the lead (with CIRS riding), over one 

complete rotation (11h12m) of Saturn, to obtain a global mosaic map (269SA_GLOBAL001).  The global map was comprised 

of eight 2*4 mosaics of the entire globe, oriented with two N/S-oriented columns and four E-W-oriented rows.

15 Apr 2017 (DOY 105):  Immediately following the VIMS global map, ISS once again took the lead to perform the second 

of its three limb integration/stare observations (269SA_LIMBINT002; 105T07:23). The phase angle was now 148 deg, and 

Saturn displayed a wider bright-limb than in the first LIMBINT.

The accumulated science/engineering data was then downlinked to a Canberra 34m station.  During this DL, and the two 

following DLs in this segment as well, UVIS conducted its interplanetary hydrogen survey (IPHSURVEY) and CIRS its deep 

space calibration (DSCAL).

Immediately following the downlink (2017-105T22:13) CIRS went solo, performing ~12 hours of mid-infrared mapping 

(269SA_MIRMAP001) of Saturn’s northern hemisphere, to determine upper troposphere and tropopause temperatures (with 

spatial resolution of about two degrees of latitude and longitude). 

Continued on Next Page
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Saturn 269_270 Legacy
Daily Science Highlights (2 of 2)

Continued

16 Apr 2017 (DOY 106): The CIRS MIRMAP continued well into DOY 106 and during apoapse (106T04:02:51, r = 21.332 

Rs).  It was the sole activity in this observation period.

Following the Canberra downlink was the third of ISS’ limb integrations (270SA_LIMBINT001; 106T22:13:00), performed at 

the lowest phase angle (111 degrees) and from the highest sub-SC latitude (34 degrees) of the LIMBINTs in this segment.  

17 Apr 2017 (DOY 107):  Early on DOY 107 (107T01:13) CIRS took the lead with Far-IR mapping of Saturn’s northern 

hemisphere, again to measure upper troposphere and tropopause temperatures.  It was the longest activity of this segment, 

with duration of 22h19m – two complete rotations of Saturn. VIMS rode along, taking images about once every hour.

DOY 107 ended with UVIS led daytime auroral observations (107T23:32:00), comprised of two requests of equal duration (6 

hrs), first an auroral daytime stare (270SA_AURDSTARE001) and then an auroral daytime slew (270SA_AURDSLEW001).  

In the DSTARE, UVIS performed fixed pointings, toward the illuminated northern auroral oval, to support VIMS imaging for 

the entire time.  CIRS rode and VIMS rode collaboratively.

18 Apr 2017 (DOY 108): The auroral DSTARE was immediately followed by the auroral daytime SLEW (AURDSLEW001; 

108T05:32) where UVIS performed repeated slews for the entire period across illuminated north polar auroral zone.  As with 

the previous auroral observation, CIRS rode and VIMS rode collaboratively.
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Saturn 269_270 Legacy

Segment Integration Planning
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Saturn 269_270 Legacy
Timeline Gaps and Suggested Observations

Gap Start End Duration Phase 

angle 

(range)

Rs range Sub-S/C 

Lat.

Snapshot

(mid-gap)

1 2017-104T17:11:00 2017-105T10:23:00 000T17:12:00 153.9 – 146.1 18.89 –

20.74

-4 to +3

2 2017-105T22:13:00 2017-106T10:23:00 000T12:10:00 141.3 – 136.5 21.29 –

21.28

+7 to +12

3 2017-106T23:13:00 2017-108T11:32:00 001T13:19:00 131.3 – 111.1 20.63 –

14.72

+16 to +34

RPX: 105T02:32

Apoapse: 106T04:03

Suggested Activities: 

ISS Limb Observation:                 03h00m

VIMS Global Map 11h12m

ISS Limb Observation:                 03h00m

Suggested Activities: 

CIRS Map:                                    12h10m

Suggested Activities: 

ISS Limb Observation:                 02h00m

CIRS Mapping or Compsit 23h19m

UVIS Auroral Day stare:              06h00m

UVIS Auroral Day slew:              06h00m
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Saturn 269_270 Legacy
Initial SMT and Data Volume (1/2)

Beginning of Integration:

SMT Report

SMT Report (Team Summary)
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Saturn 269_270 Legacy
Initial SMT and Data Volume (2/2)

Beginning of Integration (Continued):

SMT Report (MAPS Rates)

Reference
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Saturn 269_270 Legacy
Waypoint Selection

RBOT - Friendly

Good Downlinks

FPROX  Standard Waypoints    …….    PRIMARY is   NEG_Y to SATURN CENTER

OBS_NAME START END POS_X_2_NSP POS_X_2_NEP NEG_X_2_NSP NEG_X_2_NEP POS_Z_2_NSP POS_Z_2_NEP NEG_Z_2_NSP NEG_Z_2_NEP NEG_X_2_SUN

SP_269NA_OBSERV104_NA 2017-104T14:55:00 2017-105T12:33:00 **BAD** **BAD**   OK     OK     OK     OK   **BAD** **BAD**   OK   

SP_269NA_OBSERV105_NA 2017-105T21:33:00 2017-106T12:33:00 **BAD** **BAD**   OK     OK     OK     OK   **BAD** **BAD**   OK   

SP_270NA_OBSERV106_NA 2017-106T21:33:00 2017-108T12:12:00 **BAD** **BAD**   OK     OK     OK     OK   **BAD** **BAD**   OK   

SP_270NA_OBSERV108_NA 2017-108T21:12:00 2017-109T06:11:00 **BAD** **BAD**   OK   **BAD**   OK     OK   **BAD** **BAD**   OK   

Good Waypoints
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Saturn 269_270 Legacy
Waypoints Chosen (1 of 2)

Waypoint 1 (2017-104T17:11:00 – 105T11:03:00): ISS_NAC to Saturn, POS_Z to 187.3/31.9 

Waypoint 2 (2017-105T23:13:00 – 106:11:03:00): ISS_NAC to Saturn, POS_Z to NSP
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Saturn 269_270 Legacy
Waypoints Chosen (2 of 2)

Waypoint 3 (2017-106T22:13:00 – 108:12:12:00): ISS_NAC to Saturn, NEG_X to NSP

Continued
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Saturn 269_270 Legacy
Notes and Liens

• Pointing:

• CIRS heating (>1.6) during rolling downlinks
• SP_269EA_C34BWGNON105_PRIME (Start time: 2017-105T12:33:00);  Max 1.6059, Final 

1.0262

• No SID issues and specially identified quiescent periods. 
• No DV issues/SMT warnings

• DSN:

• No ap_downlink warnings

• Level 3 request for SP_269EA_C34BWGNON105_PRIME pass. 

• Requested by SCO for AACS to update the safe table default in a narrow time window.

• Resource checker:

• 2017-108T12:12:00 (SP_270EA_C70METOTP108_PRIME).  Manually verify identical inertial 
pointing, the backup OTM may exist in the next segment/sequence.

• Confirmed that both OTP and OTB have NEG_Y to 154.0/-44.2)

• No slow or unique opmodes. 

• RSSKRWAF use for RSS OCC ORT (2017-105T12:33:00)

• Hydrazine:

• N/A

• Special Activities: 
• RSS OCC ORT (2017-105T12:33:00)

• Liens to be worked in SIP
• None


