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Saturn 207-208 Legacy

Segment Overview and Final Products
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Saturn 207-208 LegacySegment Summary

• Saturn 207-208 was a nearly 27-day “CAKE” (Cassini Apoapse for Kronian Exploration) 

during the inclined phase (IN-1C) of the Solstice Mission.  

• The timeline was filled primarily with typical CAKE template activities in such inclined 

orbits, such as UVIS EUV/FUVs, Auroral Stares by UVIS and VIMS to map the northern 

hemisphere, and CIRS-led composition and mapping. Other Saturn observations included 

ISS tracking of the North Polar Vortex, and UVIS Saturn thermosphere imaging.

• Noteworthy out-of-discipline activities included ISS i small, irregular satellite imaging, Titan 

Cloud Monitoring campaign, a UVIS ring observation and two MAG calibration rolls.  An 

Opnav was also performed.

• As usual, significant data cuts in several rounds and two station upgrades were necessary 

to fit the data volume into available resources.
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Saturn 207-208 LegacyFinal Sequenced SPASS (1 of 4)
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Saturn 207-208 LegacyFinal Sequenced SPASS (2 of 4)
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Saturn 207-208 LegacyFinal Sequenced SPASS (3 of 4)
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Saturn 207-208 LegacyFinal Sequenced SPASS (4 of 4)
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Saturn 207-208 LegacyFinal Sequenced SMT and Data Volume (1 of 3)

* NOTE: Negative SSR (P4) Margins did not result in data loss due to compression/under-utilization.
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Saturn 207-208 LegacyFinal Sequenced SMT and Data Volume (2 of 3)
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Saturn 207-208 LegacyFinal Sequenced SMT and Data Volume (3 of 3)
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Saturn 207-208 LegacySegment Geometry (1 of 2)

Saturn Range Phase Angle Sub-S/C Lat.

Segment Start 26 RSat 139.9° 15°N

Apoapse 50.86 RSat 72.9° 44°S

Segment End 17.87 RSat 41.4° 16°S
Apo outbound

Apo inbound

Movie:
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Saturn 207-208 Legacy

Apoapse: 2014-247T01:17:14

Segment Geometry (2 of 2)
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Saturn 207-208 LegacySolar Geometry – ORS Boresight Concerns

No ORS Boresight Solar Constraints on Science Pointing Noted.
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Saturn 207-208 Legacy

This document has been reviewed and determined not to contain export controlled technical data

DOY 234 (August 22): The Saturn 207-208 segment was a 27-day-long Saturn CAKE.  First up was a nearly 9-hour VIMS mapping mosaic 

of Saturn’s northern hemisphere. CIRS and ISS rode along. 

DOY 235 (August 23): UVIS began the normal Saturn CAKE template with an EUVFUV, which was one slow scan across Saturn's 

illuminated hemisphere to form spectral images. CIRS and ISS rode along.

DOY 236 (August 24): ISS did their first Titan Cloud Monitor of the segment, this one a haze observation with the usual riders VIMS and 

CIRS. Then there was an Opnav and MAG did an extended calibration roll for 10 hours.

DOY 237 (August 25): CIRS preformed a 13.5-hour mid-range IR map to determine upper troposphere and tropopause temperature with 

ISS and VIMS riding.

DOY 238 (August 26): CIRS preformed another mid-range IR temperature map for 11 hours, again with ISS and VIMS riding. After the 

map, CIRS occupied the remainder of the day doing a COMPSIT, another CAKE template observation, sitting at one location and staring to 

derive composition. Hence the name. UVIS and VIMS joined via riders. 

DOY 239 (August 27): UVIS performed  a full (optimal) 16-hour EUVFUV observation with CIRS and ISS riding.

DOY 240 (August 28): CIRS performed their full (optimal) 22-hour mid-range IR map, again with ISS and VIMS riding.

DOY 241 (August 29): Another short (8-hour) COMPSIT for CIRS with UVIS and VIMS before the downlink.

DOY 242 (August 30): ISS began a long 37-hour imaging set of Thrymr, an irregular moon of Saturn. UVIS rode along.

DOY 243 (August 31): The Thrymr observation set continued

DOY 244 (September 1): Once ISS finished with Thrymr, VIMS began a  36-hour Saturn movie of the northern hemisphere. 

DOY 245 (September 2): Conclusion of VIMS 36-hour movie.

DOY 246 (September 3): ISS returned for another Titan Cloud Monitor, then UVIS performed  another 16-hour EUVFUV, with riders. 

DOY 247 (September 4): CIRS did another COMPSIT with UVIS and VIMS riding.

DOY 248 (September 5): A downlink and another Titan Cloud Observation for ISS, followed by UVIS executing rapid slews across the 

northern auroral oval to image the auroral zone, while CIRS rode  along. During the downlink here, RSS/DSN performed a Monopulse

Calibration.

DOY 249 (September 6): UVIS spent the day with another EUVFUV observation, accompanied by CIRS and ISS.

DOY 250 (September 7): ISS performed yet another Titan Cloud Observation, followed by another CIRS COMPSIT as part of the CAKE. 

template.

Daily Science Highlights (1 of 2)
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Saturn 207-208 Legacy

DOY 251 (September 8): ISS started a 24-hour-lomg observation of the irregular moon Kiviuq. 

DOY 252 (September 9): UVIS squeezed in a mini (5-hr) EUVFUV, with ISS and CIRS riding along, followed by a downlink.

DOY 253 (September 10): At first, Cassini remained Earth pointed so MAG could get in another calibration roll before turning to perform a 

Titan Cloud Monitor. ISS then took a  26.5-hour NAC/WAC tracking movie of the Northern Polar Vortex of Saturn. Supporting rider 

observations  were obtained by CIRS, UVIS and VIMS. 

DOY 254 (September 11): Conclusion of the  ISS North Pole Vortex movie.

DOY 255 (September 12): Another Titan Cloud Monitor, followed by a full 16-hour UVIS EUVFUV with the usual riders. Then, VIMS 

obtained a North Pole Auroral Repeat Imaging Stare observation for several hours, using a high-res mode for sharper photos. CIRS, ISS, 

and UVIS rode along.

DOY 256 (September 13): UVIS performed a second series of rapid slews of the Northern Auroral zone, with CIRS as a rider.

DOY 257 (September 14): ISS opened with a Titan Cloud Monitor, followed by a VIMS 34.5-hour-long Northern hemisphere regional movie 

of Saturn over three rotation, with  CIRS and ISS  riding along. 

DOY 258 (September 15): After the VIMS movie concluded, a DSN downlink with a second Monopulse Calibration was performed.

DOY 259 (September 16): ISS performed a Titan Cloud Monitor. UVIS followed with an EUVFUV observation. Then ISS performed a 

Northern hemisphere movie, with CIRS and VIMS riding along. 

DOY 260 (September 17): Finishing up the CAKE was the first-of-its-kind UVIS Thermosphere scan (formerly known as System Scan). 

Requiring a specific geometry from Saturn, these UVIS observations will be used tom estimate the tumble density altitude to aid in proximal 

orbit planning. 

DOY 261 (September 18): The CAKE concluded with a downlink. 

Daily Science Highlights (2 of 2)
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Saturn 207-208 Legacy

Segment Integration Planning
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Saturn 207-208 Legacy

Obs Start End Duration Range (RS) Phase Angle SSC 
latitude

Snapshot
(mid-gap)

1 234T14:01:00 234T22:56:00 000T08:55:00 26-27.6 139.9-135.6 15-19

2 235T10:46:00 235T22:56:00 000T12:10:00 29.6-31.5 130.4-125.6 22-26

3 236T13:46:00 237T00:26:00 000T10:40:00 33.8-35.3 120.5-117.2 29-31

4 237T10:46:00 238T00:26:00 000T13:40:00 36.7-38.4 114.3-110.7 33-35

5 238T10:46:00 239T22:40:00 001T11:54:00 39.6-43.3 108.1-100.3 36-40

Timeline Gaps and Suggested Observations (1 of 4)
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Saturn 207-208 Legacy

Obs Start End Duration Range (RS) Phase Angle SSC 
latitude

Snapshot
(mid-gap)

6 240T10:30:00 241T16:10:00 001T05:40:00 44.3-46.6 98.0-92.6 40-42

7 242T04:00:00 243T15:55:00 001T11:55:00 47.4-49.2 90.0-84.9 43-44

8 244T03:45:00 245T15:55:00 001T12:10:00 49.6-50.6 83.1-77.7 44-45

9 246T05:15:00 246T22:09:00 000T16:54:00 50.8-50.9 75.8-73.3 45-44

10 247T09:59:00 247T22:09:00 000T12:10:00 50.8 71.6-69.9 44

Timeline Gaps and Suggested Observations (2 of 4)
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Saturn 207-208 Legacy

Obs Start End Duration Range (RS) Phase Angle
SSC 

latitude
Snapshot
(mid-gap)

11 248T11:29:00 248T22:09:00 00T10:50:00 50.5 68-66.4 44

12 249T09:59:00 249T23:39:00 000T13:40:00 50.1-49.6 64.7-62.7 43

13 250T09:59:00 250T23:39:00 000T12:10:00 49.2-48.7 61.1-59.2 42

14 251T09:59:00 252T15:24:00 001T05:25:00 47.3-46.2 55.3-52.6 40-39

15 253T04:44:00 254T15:24:00 001T10:40:00 45.3-42.2 50.3-43.9 38-35

Timeline Gaps and Suggested Observations (3 of 4)
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Saturn 207-208 Legacy

Obs Start End Duration Range (RS) Phase Angle
SSC 

latitude
Snapshot
(mid-gap)

16 255T04:44:00 256T15:08:00 001T10:24:00 40.8-36.7 41.3-33.7 33-28

17 257T04:28:00 258T15:08:00 001T10:40:00 34.9-29.7 30.4-21.9 26-17

18 259T04:28:00 259T21:23:00 001T16:55:00 27.4-24.4 19.6-19.9 13-6

19 250T09:59:00 250T23:39:00 000T12:10:00 49.2-48.7 61.1-59.2 42

Timeline Gaps and Suggested Observations (4 of 4)
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Saturn 207-208 Legacy

This is a “baseline” SMT:

• MAPS is not all at minimal, but mostly

• only TCMs (with riders), MAPS, MAG Calrolls and OPNAV are included

Initial SMT and Data Volume (1 of 4)
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Saturn 207-208 LegacyInitial SMT and Data Volume (2 of 4)
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Saturn 207-208 LegacyInitial SMT and Data Volume (3 of 4)
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Saturn 207-208 LegacyInitial SMT and Data Volume (4 of 4)
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Saturn 207-208 LegacyWaypoint Selection ( 1 of 3)

RBOT – Friendly as per CTV:

NEG_X to 131.4/45.9, NEG_X to Sun or POS_Z to NEP works 

through the entire segment.  

NEG_X to NSP goes to 88.5 degrees NEG_X to Sun for 

DOY253T22:30-255T22:30

OBS_NAME START END POS_X_NSP POS_X_NEP NEG_X_NSP NEG_X_NEP POS_Z_NSP POS_Z_NEP NEG_Z_NSP NEG_Z_NEP NEG_X_SUN NEG_Z_EARTH

SP_207NA_OBSERV234_NA 2014-234T13:21:00 2014-235T01:06:00 **BAD** **BAD**   OK     OK     OK     OK   **BAD** **BAD**   OK     OK   

SP_207NA_OBSERV235_NA 2014-235T10:06:00 2014-236T01:06:00 **BAD** **BAD**   OK     OK     OK     OK   **BAD** **BAD**   OK     OK   

SP_207NA_OBSERV236_NA 2014-236T10:06:00 2014-237T01:06:00 **BAD** **BAD**   OK     OK     OK     OK   **BAD** **BAD**   OK     OK   

SP_207NA_OBSERV237_NA 2014-237T10:06:00 2014-238T01:06:00 **BAD** **BAD**   OK     OK     OK     OK   **BAD** **BAD**   OK     OK   

SP_207NA_OBSERV238_NA 2014-238T10:06:00 2014-240T00:50:00 **BAD** **BAD**   OK     OK     OK     OK   **BAD** **BAD**   OK     OK   

SP_207NA_OBSERV240_NA 2014-240T09:50:00 2014-241T18:20:00 **BAD** **BAD**   OK     OK     OK     OK   **BAD** **BAD**   OK     OK   

SP_207NA_OBSERV242_NA 2014-242T03:20:00 2014-243T18:05:00 **BAD**   OK     OK   **BAD**   OK     OK   **BAD** **BAD**   OK     OK   

SP_207NA_OBSERV244_NA 2014-244T03:05:00 2014-245T18:05:00 **BAD**   OK     OK   **BAD**   OK     OK   **BAD** **BAD**   OK     OK   

SP_207NA_OBSERV246_NA 2014-246T03:05:00 2014-247T00:19:00 **BAD**   OK     OK   **BAD**   OK     OK   **BAD** **BAD**   OK     OK   

SP_208NA_OBSERV247_NA 2014-247T09:19:00 2014-248T00:19:00 **BAD**   OK     OK   **BAD**   OK     OK   **BAD** **BAD**   OK     OK   

SP_208NA_OBSERV248_NA 2014-248T09:19:00 2014-249T00:19:00 **BAD**   OK     OK   **BAD**   OK     OK   **BAD** **BAD**   OK     OK   

SP_208NA_OBSERV249_NA 2014-249T09:19:00 2014-250T00:19:00 **BAD**   OK     OK   **BAD**   OK     OK   **BAD** **BAD**   OK     OK   

SP_208NA_OBSERV250_NA 2014-250T09:19:00 2014-251T00:19:00 **BAD**   OK     OK   **BAD**   OK     OK   **BAD** **BAD**   OK     OK   

SP_208NA_OBSERV251_NA 2014-251T09:19:00 2014-252T17:34:00 **BAD**   OK     OK   **BAD**   OK     OK   **BAD** **BAD**   OK     OK   

SP_208NA_OBSERV253_NA 2014-253T02:34:00 2014-254T17:34:00   OK     OK     OK   **BAD**   OK     OK   **BAD** **BAD**   OK     OK   

SP_208NA_OBSERV255_NA 2014-255T02:34:00 2014-256T17:18:00   OK     OK     OK   **BAD**   OK     OK   **BAD** **BAD**   OK     OK   

SP_208NA_OBSERV257_NA 2014-257T02:18:00 2014-258T17:18:00 **BAD**   OK     OK   **BAD**   OK     OK   **BAD** **BAD**   OK     OK   

SP_208NA_OBSERV259_NA 2014-259T02:18:00 2014-259T23:33:00 **BAD** **BAD**   OK     OK     OK     OK   **BAD** **BAD**   OK   **BAD**

SP_208NA_OBSERV260_NA 2014-260T08:33:00 2014-260T23:18:00 **BAD** **BAD**   OK     OK   **BAD**   OK   **BAD** **BAD**   OK   **BAD**
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Saturn 207-208 Legacy

NEG_X to NSP:

Middle End Beginning

NEG_X to Sun:

Waypoint Selection ( 2 of 3)
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Saturn 207-208 Legacy

POS_Z to NEP:

Middle End Beginning

NEG_X to 131.4/ 45.9:

Waypoint Selection ( 3 of 3)
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Saturn 207-208 LegacyWaypoints Chosen

Waypoint 1 (Whole Segment): ISS_NAC to Saturn, POS_Z to NSP 
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Saturn 207-208 Legacy

• Pointing:

• All downlink attitudes are from the DLWG and favor MIMI for the secondary. Many have SID suspend requirements 

and cause CIRS heating. All secondaries have been changed to RA/DECs.

• According to target_motion_spass, nothing is being tracked more than a few degrees.

• RBOT:

• RBOT friendly secondaries were used for all waypoints.

• All downlink have YGAPs. No YGAPS are overlapping.

• 2-of-3 rule observed to the best of our abilities. There are 2 MAG calrolls, both placed close to OTPs

• DSN:

• 8 of 19 downlinks are on 70m.

• No split passes.

• Data Volume:

• MAPS instruments went to minimal rates, which is standard for a CAKE. However, for the first 36 hours RPWS 

remains high for a special Magnetotail campaign.

• There are a large number of data-heavy long observations with large riders and data volume was squeezed dry 

during the last quarter of the segment. Days 248 and 258 are RSS calibrations requiring 34m and we did not want 

to ask for 2 stations.

• TOST asked to carryover ~112Mb into Saturn 207_208 segment, which was approved.

• Liens:

• No liens, no SPAM items, no SPLAT items, SMT warnings or Resource Checker items. 

• All gaps in SPASS are intended.

• Hydrazine Usage:

• None

Notes & Liens ( 1 of 2)
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Saturn 207-208 Legacy

• Jettison activity:

• ISS_207OT_THRROT027_PRIME, 2014-242T03:20 – 243T16:35

• Special Activities:

• No PIEs or Level 3 observations.

• One Opnav DOY 236.

• No SFAD or Kodak Moments.

• Opmodes used:

• DFPW

• DFPW-TCM

• RSSKRWAP-FULL for two RSS Monopulse Calibrations on DOY 248 and DOY 258

Notes & Liens (2 of 2)


