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Segment Overview and Final Products
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Segment Summary

• Rev 143_R3 is an EQ1 periapse segment. 

– Saturn science included two high priority UVIS scans across Saturn’s visible 

hemisphere to form spectral images (EUVFUV) and two stellar occultations to 

determine H/He ratio in the atmosphere. VIMS also made regional maps near the 

equator.

• A Rhea flyby (R3) occurred on DOY 011. 

– CAPS and the rest of the MAPS team investigated the interaction between Rhea and 

Saturn’s magnetosphere. ISS created a global mosaic of regions of Rhea. ISS also 

attempted to image possible rings around Rhea

– A custom period and a Ground Movable Block was used to sequence this flyby

– A Dual Playback of Rhea Flyby data was performed
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Final Sequenced SPASS
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Saturn 143_R3 Legacy
Final Sequenced SMT and Data Volume
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Saturn 143_R3 Legacy

Segment Geometry

Saturn Range Phase Angle Sub-S/C Lat.

Segment Start 16.30 Rs 138.8 deg 0

Periapse 3.58 Rs 86.5 deg 0

Segment End 22.03 Rs 59.0 deg 0

Segment Start: 2011-009T09:11 
Periapse: 2011-010T16:13:38

Segment End: 2011-012T17:26
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Solar Geometry – ORS Boresight Concerns

No ORS Boresight Solar Constraints on Science Pointing Noted.



9
K. Cloutier 08/16/2017

Saturn 143_R3 Legacy
Daily Science Highlights

Jan 9 (DOY 9):  VIMS made a regional map of Saturn to look for and characterize meteorological 
features and equatorial plumes. This was followed by a high priority UVIS scan across Saturn’s visible 
hemisphere to form spectral images.

Jan 10 (DOY 10):  UVIS performed another high priority scan across Saturn’s visible hemisphere to 
form spectral images. A collaborative VIMS and CIRS PIE observed Saturn’s atmosphere in stellar 
occultation mode  (as the star Alpha CMa, commonly known as Sirius, was occulted) to gather data to 
determine the H/He ratio in the atmosphere.  This was followed by another collaborative PIE between 
these instruments to continue these observations as the star R Leo was occulted by Saturn just after 
Cassini approached periapse. 

Jan 11 (DOY 11):  As part of MAPS high priority Rhea Campaign, CAPS controlled the pointing for the 
MAPS teams to investigate the interaction between Rhea and Saturn’s magnetosphere as Cassini 
made a close approach to Rhea. ISS conducted high priority science in the four hours that followed, 
making a global mosaic of regions such as the large Tirawa basin, any fresh craters, and the equatorial 
dark bluish spots. It then attempted to image the largest chunks of the hypothetical rings around 
Rhea. 

Jan 12 (DOY 12):   VIMS continued making a regional map of Saturn near the equator to investigate 
equatorial plumes.



10
K. Cloutier 08/16/2017

Saturn 143_R3 Legacy

Segment Integration Planning
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Timeline Gaps and Suggested Observations
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Initial SMT and Data Volume

Beginning of Integration:
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Waypoint Selection
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Saturn 143_R3 Legacy
Waypoints Chosen

Waypoint 1 (2011-009T09:55 – 010T10:21): NAC to Saturn, NEG_X to 41.0/83.6

Waypoint 2 (2011-010T10:21 – 012T19:00): NAC to Saturn, NEG_X to 39.8/83.6

NOTE: Custom handoff from CAPS 

to ISS during mini-SOST segment

011T04:08:25 – 011T09:38:25 
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Saturn 143_R3 Legacy
Notes & Liens (1/3)

• Pointing:

• Collaborative primes

• VIMS_143SA_ALPCMAOCC001_PIE

• CAPS_143RH_RHEAPTG001_PIE

• ISS_143RH_RHEA001_PIE

• Custom handoff from CAPS to ISS during mini-SOST segment

• CAPS_143RH_RHEAPTG001_PIE

• ISS_143RH_RHEA001_PIE

• 2 part waypoint turn – total turn time 44 mins (with new XXM margin)

• SP_143EA_WAYPTTURN009_PRIME

• SP_143EA_WAYPTTURN409_PRIME

• Near 180 degree turn 

• SP_143EA_DLTURN012_PRIME 

• Changed secondary attitude to POS_X TO NSP (originally POS_X to NEP)

• Ybias window not added for SP_143EA_G70METNON011_PRIME downlink (downlink pass shorter than 5 hours)

• CAPS preferred secondary attitude of Neg_X to NSP during SP_143EA_M34BWGSEQ010 had to be changed to 

Pos_X to NSP to allow a safe turn

• RBOT friendly waypoint secondaries used for all observations except 

• CAPS_143RH_RHEAPTG001_PIE for which the secondary was science driven

• VIMS_143SA_ALPCMAOCC001_PIE and VIMS_143SA_RLEOOCC001_PIE list PIC for their secondary 

attitudes – flexibility provided on next page.   

• Data Volume:

• Added SP_143EA_G70METNON011_PRIME to allow teams accommodate data from Rhea flyby

• Dual playback of Rhea data during the 1 hour SP_143EA_C70METNON012_PRIME pass

• DSN:         None

• Opmodes:  None

• Special Activities:

• SID suspend  - will be activated during the 10 minute gap between VIMS_143SA_REGMAP002_PRIME and 

SP_143SA_DEADTIME011_PRIME.  Will be un-suspended during a quiescent period during ISS_143RH_RHEA001_PIE
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Notes & Liens (2/3)

Sequence Liens:

• Information on the flexibility of secondary attitudes for RBOT is being provided by teams. 

Observation Response
VIMS_143SA_ALPCMAOCC001_PIE 

And

For VIMS_143SA_RLEOOCC001_PIE 

For VIMS_143SA_ALPCMAOCC001_PIE the stellar occultation occurs 

at 60S on the dark limb. A 60 degree rotation is needed from the 

waypoint secondary (NEG_X to NSP = NEG_X to 39.8/83.6). The CIRS 

limb integration, which takes place later in this observation, will 

probably have to take place at 60 South on the bright limb to avoid 

radiator constraints or a 120-degree turn.

For VIMS_143SA_RLEOOCC001_PIE the stellar occultation occurs at 

40N on the dark limb. A 40 degree rotation is needed from the waypoint 

secondary. The CIRS limb integration can take place on the dark limb 

in this case.

The VIMS PDT designer may have to interact with Amy on the 

subtleties of limb sounding. However, we cannot simply use the 

waypoint secondary. –Gordy Bjoraker

ISS_143RH_RHEA001_PIE Our secondary is completely free NOW. If the secondary will be 

changed during RBOT, we might or will run into these problems:

- The turn from CAPS to ISS might need more time than available => a 

CIMS change would be needed.

- A secondary change for the ISS Rhea PIE would require a complete 

PDT re-design of the whole observation. We might do this, but would 

strongly prefer not getting asked for. This would be a huge effort to be 

done at very short notice. 

From science viewpoint, we might "tolerate" any secondary, but from 

the re-designing effort, it would be hard to do. --Tilmann
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Saturn 143_R3 Legacy
Notes & Liens (3/3)

Sequence Liens:

• Information on the flexibility of secondary attitudes for RBOT is being provided by teams. 

Observation Response
VIMS_143SA_REGMAP001_PRIME

VIMS_143SA_REGMAP002_PRIME

VIMS_143SA_REGMAP003_PRIME

We can actually take any orientation. BUT: We prefer orientations that 

align the z-axis (or x-axis) within 5 degrees of  either Saturn's equator 

or its polar axis (with near-perfect alignment being preferred, especially 

for equatorial orbits). 

--Kevin Baines

UVIS_143SA_EUVFUV001_PIE

UVIS_143SA_EUVFUV002_PIE

As a rule I select the secondary to be the same as the waypoint 

secondary. The EUVFUV are flexible. – Bob West

CAPS_143RH_RHEAPTG001_PIE There is little to no flexibility, since the second axis was selected to 

satisfy CAPS, CDA, INMS, MIMI and to drag the ORS fields of view 

over Rhea at closest approach. –Frank Crary
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Saturn 143_R3 Legacy
Dual Playback (R3)

Reminder - ALL instruments’ data is played back twice during P4 dual playback periods

In addition to the P4 dual playback, SCO/AACS has asked for P6 playback for the flyby

Flyby Driving 

Instrument

BEGHIVAL ENDHIVAL P4 Dual

Playback

Carryover? Fits in 

Existing 

Margin?

R3 CAPS R3-00:33:00 R3+00:33:00 389.5 Mb No Yes


