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Segment Summary

• Saturn 119_120 was a periapse segment in the Equinox extended mission which covered 

~19 days, roughly an entire orbit. The spacecraft stayed relatively equatorial during this 

segment. Planning for the segment took place over multiple months. Rev 119 periapse was 

planned first, then the surrounding apoapse time was filled in later. 

• Rev 119 Periapse was allocated to RADAR to create a global map of Saturn’s equatorial 

region.

• Periapse was allocated to the Saturn TWT, but outside the 6 hours surrounding periapse, 

high-priority icy satellite observations were accommodated (unique low-phase opportunities).

• Out near apoapse, the timeline accommodated several icy satellite observations.  Saturn 

observations included CIRS composition and mapping, and ISS lightning searches.

• Solar viewing constraints impacted science placement. CMT constraint management was 

required during the occulted period on DOY 286.

• Being a long segment with several icy satellite targets, the waypoint strategy was much 

more complicated than usual.
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Final Sequenced SPASS (1 of 4)
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Final Sequenced SPASS (2 of 4)
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Final Sequenced SPASS (4 of 4)
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Final Sequenced SMT and Data Volume (1 of 3)
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Final Sequenced SMT and Data Volume (2 of 3)
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Final Sequenced SMT and Data Volume (3 of 3)
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Segment Geometry (1 of 2)

Saturn Range Phase Angle Sub-S/C Lat.

Segment Start 10.11 Rs 171.5 deg 0

Periapse 3.2 Rs 69.7 deg 0

Apoapse 42.34 Rs 110.1 deg 0

Segment End 10.43 Rs 169.8 deg 0

Segment Start: 2009-286T13:49

Periapse: 2009-287T05:10:30
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Segment Geometry (2 of 2)

Saturn Range Phase Angle Sub-S/C Lat.

Segment Start 10.11 Rs 171.5 deg 0

Periapse 3.2 Rs 69.7 deg 0

Apoapse 42.34 Rs 110.1 deg 0

Segment End 10.43 Rs 169.8 deg 0

Segment End: 2009-305T12:35

Apoapse: 2009-296T16:58:59
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Solar Geometry – ORS Boresight Concerns

ORS Boresight Solar Constraints on Science Pointing Noted:

ORS to Sun violation from 2009-286T13:49:00 to 2009-286T21:14:00 

• in occultation from 2009-286T14:59:00 to 2009-286T19:34:00

See slide 31 for CMT management performed
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Daily Science Highlights (1 of 3)

Science Highlights provided by  Christen Gerhart

DOY 286 – October 13
VIMS created a regional mosaic of Saturn’s northern hemisphere for 1h05m. CIRS observed a Rhea solar eclipse, at the time, this was the best case in the tour for CIRS 
FP1 spatial resolution.  ISS observed plumes on Enceladus at high phase for 2h25m. VIMS observed and imaged Rhea for 24m. 

DOY 287 – October 14
Periapse occurred on this day. RADAR created a global map of Saturn’s equatorial region for 12h16m. ISS observed Mimas, Enceladus, and Tethys at low phase using 
the NAC for 1h25m, 1h05m, and 30m respectively. VIMS created a regional mosaic of Saturn’s northern hemisphere for 2h05m. The main engine cover was opened 
during the downlink.

DOY 288 – October 15
VIMS created a regional dynamics mosaic of Saturn’s northern hemisphere for 13h41m. Orbit Trim Maneuver (OTM) 218 was performed during the downlink. This was 
a “clean-up” maneuver after the Titan Fly-By from 11 -13 October (day 284 - 286; T62).

DOY 289 – October 16 
UVIS executed several slow extreme and far ultraviolet scans across Saturn’s visible hemisphere to form spectral images for 10h38m. ISS, CIRS and UVIS performed 
another observation in the Titan monitoring campaign (phase 62.2 and range 2.4 Mkm). ISS observed the transit of Tethys across Titan for 40m. VIMS created a global 
dynamics mosaic for 52m.  

DOY 290 – October 17 
ISS, CIRS and UVIS performed another observation in the Titan monitoring campaign (phase 78.3 and range 2.8 Mkm). ISS performed Saturn photopolarimetry with the 
WAC for 1h. CAPS performed a MAPS Survey for 2h. ISS observed the transit of Tethys across Titan for 55m. ISS performed a lightning search on Saturn using the NAC 
for 4h. ISS performed another observation in their Satellite Orbit Campaign. UVIS mapped volatiles in the immediate neighborhood of Enceladus for 4h, to test 
connection of volatile changes to plume eruptions.  

DOY 291 – October 18 
ISS performed Saturn photopolarimetry with the WAC for 1h. VIMS observed the E and G Rings for 12h10m. ISS performed another observation in their Satellite Orbit 
Campaign. The Attitude and Articulation Control Subsystem (AACS) performed a friction test on the reaction wheels during the downlink. 

DOY 292 – October 19
ISS performed Saturn photopolarimetry with the WAC for 1h. ISS performed another observation in their Satellite Orbit Campaign. CAPS led the pointing for the MAPS 
team Solar Wind-Aurora Campaign observations. ISS observed the transit of Mimas across Rhea for 42m. ISS performed a lightning search on Saturn using the NAC for 
8h6m.
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Daily Science Highlights (2 of 3)

DOY 293 – October 20
ISS performed Saturn photopolarimetry with the WAC for 1h. ISS performed another observation in their Satellite Orbit Campaign. CIRS measured oxygen compounds 
in the stratosphere of Saturn for 11h55m. Orbit Trim Maneuver (OTM) 219 was performed during the downlink. This was a targeting maneuver for Enceladus Fly-By 
from 1- 3 November (day 305 - 307; E7).

DOY 294 – October 21
CIRS mapped Saturn’s northern hemisphere to determine upper troposphere and tropopause temperature for 13h40m.

DOY 295 – October 22
ISS performed Saturn photopolarimetry with the WAC for 1h. CAPS performed another observation in their Solar Wind-Aurora Campaign. ISS observed the transit of 
Rhea across Dione for 44m. ISS observed Saturn’s outer moon Bestla for 3h. ISS performed a post equinox, edge-on observation of Saturn’s E Ring for 10h. 

DOY 296 – October 23
ISS performed a post equinox, edge-on observation of Saturn’s E Ring for 10h. CIRS mapped Saturn’s northern hemisphere to determine upper troposphere and 
tropopause temperature for 12h20m. ISS performed Saturn photopolarimetry with the WAC for 1h. Apoapse occured on this day.

DOY 297 – October 24
ISS observed Saturn’s outer moon Bestla for 3h. CAPS performed another observation in their Solar Wind-Aurora Campaign. ISS performed a lightning search on Saturn 
using the NAC for 7h40m.

DOY 298 – October 25 
ISS performed Saturn photopolarimetry with the WAC for 1h. ISS also performed a lightning search on Saturn using the NAC for 6h40m. CIRS performed a mid-infrared 
spectroscopic observation of 1 of 3 stars: CW Leonis, Eta Carinae, Alpha Orionis. 

DOY 299 – October 26
ISS performed Saturn photopolarimetry with the WAC for 1h. ISS, CIRS and UVIS performed another observation in the Titan monitoring campaign (phase 131 and 
range 1.2 Mkm). ISS performed a lightning search on Saturn using the NAC for 5h13m. ISS observed the transit of Rhea across Tethys for 41m. CAPS performed 
another observation in their Solar Wind-Aurora Campaign.  

DOY 300 – October 27
ISS observed the transit of Enceladus across Tethys for 41m. ISS performed Saturn photopolarimetry with the WAC for 1h. ISS observed the transit of Titan across Rhea 
for 1h. ISS performed Saturn photopolarimetry with the WAC for 1h. ISS performed a lightning search on Saturn using the NAC for 6h. CIRS also performed a stray light 
calibration. Sunlight falling on the CIRS telescope can be potentially scattered into the instrument by mirror imperfections. To quantify the effects of ring particle 
impacts on the mirror performance, CIRS would monitor the scattered IR solar radiation relative to the offset angle from the sun.
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Daily Science Highlights (3 of 3)

DOY 301 – October 28
CAPS performed a MAPS Survey for 2h. ISS performed a lightning search on Saturn using the NAC for 6h55m. ISS performed Saturn photopolarimetry with the WAC for 
1h. CIRS measured oxygen compounds in the stratosphere of Saturn for 11h55m.

DOY 302 – October 29
UVIS mapped volatiles in the immediate neighborhood of Enceladus for 4h, to test connection of volatile changes to plume eruptions. CAPS performed a MAPS Survey 
for 2h. RADAR obtained distant Titan radiometer science and calibration data. Orbit Trim Maneuver (OTM) 220 was performed during the downlink. This was an 
approach maneuver for the Enceladus Fly-By from 1 - 3 November (day 305 - 307:E7).  

DOY 303 302 – October 30
ISS, CIRS and UVIS performed another observation in the Titan monitoring campaign (phase 85.9 and range 1.3 Mkm). ISS performed Saturn photopolarimetry with the 
WAC for 1h. VIMS observed the E and G Rings for 11h25m. 

DOY 304 – October 31
ISS, CIRS and UVIS performed another observation in the Titan monitoring campaign (phase 86 and range 1.3 Mkm). CAPS performed a MAPS Survey for 2h. ISS 
performed a lightning search on Saturn using the NAC for 6h55m. ISS observed Saturn’s E Ring in high phase for 3h35m. VIMS created a global dynamics mosaic for 
12h. 

DOY 305 – November 1
CIRS measured helium abundance at the location of a future RSS Saturn occultation. Over the downlink, Radio Science performed gravity science to better determine 
Enceladus’ mass.
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Segment Integration Planning
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Timeline Gaps and Suggested Observations (1 of 2)

Observation Consideration 

(Periapse)



20
K. Cloutier 09/18/2017

Saturn 119_120 Legacy
Timeline Gaps and Suggested Observations (2 of 2)

Observation Consideration
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Saturn 119_120 Legacy
Initial SMT and Data Volume ( 1 of 3)

Beginning of Integration:
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Saturn 119_120 Legacy
Initial SMT and Data Volume (2 of 3)

Beginning of Integration:
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Saturn 119_120 Legacy
Initial SMT and Data Volume (3 of 3)

Beginning of Integration:
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Waypoint Selection (1 of 4)

Periapse period waypoint options (Saturn-centric)
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Waypoint Selection (2 of 4)

Periapse period waypoint impacts on turns
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Waypoint Selection (3 of 4)

Apoapse period waypoint options (Saturn-centric)
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Waypoint Selection ( 4 of 4)

Inbound rev 120 waypoint options (Saturn-centric)

(DOY 304-305)
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Waypoints Chosen (1 of 2)

Waypoint 1 (2009-286T14:24 – 286T15:50):

NAC to Saturn (12,0,0 deg offset), NEG_X to NSP

Waypoint 2 (2009-286T15:50 – 286T23:14): 

NAC to Rhea, NEG_X to NSP

Waypoint 3 (2009-286T23:14 – 287T12:10): 

NEG_Z to Saturn, NEG_X to NSP

Waypoint 4 (2009-287T12:10 – 287T15:53): 

NAC to Tethys, NEG_X to NSP
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Waypoints Chosen (2 of 2)

Waypoint 5 (2009-287T15:53 – 290T03:59): 

NAC to Saturn, NEG_X to NSP

Waypoint 6 (2009-290T03:59 – 294T03:44): 

NAC to Saturn, NEG_X to Sun

Waypoint 7 (2009-294T03:44 – 295T03:44): 

NAC to Saturn, NEG_Z to NSP

Waypoint 8 (2009-295T03:44 – 305T12:50): 

NAC to Saturn, NEG_X to Sun



30
K. Cloutier 09/18/2017

Saturn 119_120 Legacy
Notes & Liens
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CMT Management: -Y to Sun violation

CMT management was performed on DOY 285-286 during VIMS_119SA_NHEMDYN001_PRIME

From waiver: 

According to the Tour Atlas, the Sun-Saturn occultation begins at 2009-286T14:57:50 and ends at 2009-286T19:34:30, a 

duration of ~277 minutes. NAV estimates that the occultation could start as late as 15:06:10. The VIMS activity 

VIMS_119SA_NHEMDYN001_PRIME begins at 2009-286T14:24:00 and ends at 2009-286T15:29:00. 

The spacecraft remains at the waypoint until 2009-286T15:03:32.000, when it begins its turn to Saturn. 

The [NEG_Y to Sun] CMT padded constraint warning is issued by KPT at 2009-286T15:05:20.000, [NEG_Y to Sun] angle 

is ~14.9424 degrees. The actual CMT violation, as reported by KPT, occurs at 2009- 286T15:06:05, [NEG_Y to Sun] angle 

12.1925 degrees. 

We are requesting CMT management during the observation from 2009-286T15:03:00 to 2009-286T15:47:00.


