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Saturn 249 Legacy

Segment Overview and Final Products
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Saturn 249 Legacy
Segment Summary

• Rev 249 is an IN-2 periapse segment. Key science included VIMS mapping covering both 

hemispheres, UVIS auroral and ultraviolet atmosphere observations, and CIRS 

composition and limb sounding observations. The ORS instruments also observed the 

moon Mimas and participated in an Icy Satellite Exospheres campaign observation. 

• ORS solar viewing constraints impacted science placement. A solar ring occultation was 

performed during the period where Saturn could not be observed. No CMT management 

was required, as the Sun was never occulted.
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Saturn 249 Legacy
Final Sequenced SPASS (1 of 2)
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Saturn 249 Legacy
Final Sequenced SPASS (2 of 2)
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Saturn 249 Legacy
Final Sequenced SMT and Data Volume
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Saturn 249 Legacy

Segment Geometry

Saturn Range Phase Angle Sub-S/C Lat.

Segment Start 21.14 119.5 22

Periapse 3.62 50.8 -13

Segment End 21.9 130.4 13

Start: 2016-321T06:14

End: 2016-328T05:43

Periapse: 

2016-324T08:39:18
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Saturn 249 Legacy
Solar Geometry – ORS Boresight Concerns

325T01:10 325T13:50324T23:45

325T17:00

CANNOT LOOK AT SATURN

-Y to Sat. center <15°-Y to Sat. center <15° -Y to Saturn Center <12 degrees

02:55 10:00

N. 

pole 

OK

Left equatorial 

limb OK

S. 

pole 

OK

13:00

325T05:09 325T11:39

Proposed Solar Ring Occ

325T17:00

• Pointing to NEG_Y to Saturn (center) would lead to a 

CMT (<12 deg) violation between 2016-325T01:10:00 and 

2016-325T13:50:00 (Gap 4).

• Minimum NEG_Y to Sun angle is ~6.4° at 2016-

325T06:24:00.

• From 325T01:10 - 02:55, pointing at the north pole 

brings one out of the 12°cone, but not the 15°cone. A 

waiver will be required.

• Cannot observe Saturn from 325T2:55 – 10:00 

• From 325T10:00 - 13:00, pointing at the left equatorial 

limb brings one out of the 12°cone, but not the 

15°cone. A waiver will be required.

• After 325T13:00, pointing at the south pole brings one 

out of the 12°cone, but not the 15°cone. A waiver will 

be required.

Path of Sun
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Saturn 249 Legacy
Daily Science Highlights

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

DOY 321 (16 November 2016): Saturn_249 was a periapse segment and the last segment of the S96 sequence. Science 

began with a 23hr (~2 rotation periods) CIRS stare at the northern hemisphere of Saturn to study atmospheric composition 

(COMPSIT); VIMS and UVIS rode along.

DOY 322 (17 November 2016): VIMS and UVIS alternated prime status with interchanging 1hr VIMS mapping mosaics 

of the north hemisphere of Saturn (ISS and UVIS riding) and UVIS northern aurora observations— one 5hr stare (VIMS, 

CIRS, ISS ride) and one 5hr40 slew (VIMS rides). 

DOY 323 (18 November 2016): VIMS, with all other ORS instruments riding, created a 9hr movie of Saturn’s north polar 

region. VIMS and CIRS then observed the occultation of the star Gamma Cru through Saturn’s atmosphere.

DOY 324 (19 November 2016): CIRS, VIMS, ISS, and UVIS observed the moon Mimas. Cassini reached Saturn periapse 

at the end of this observation. Turning back to Saturn, CIRS observed the bright limb of Saturn for 6hr to obtain 

stratospheric thermal structure by means of limb sounding in the mid-IR. ISS, VIMS, and UVIS ride. VIMS and CIRS then 

began a 9hr observation to mosaic Saturn’s southern storm latitude (35°S. lat). 

DOY325 (20 November 2016): VIMS and CIRS took mosaics of Saturn’s equatorial latitudes during a 2hr30 observation. 

Cassini then turned towards Titan and ISS, CIRS, and VIMS performed an observation as part of the Titan Monitoring 

Campaign (phase 164 and range 1.4 Mkm). VIMS and UVIS jointly observed a solar occultation for 6hr30 to study the 

size and spatial distributions of the smallest particles in the rings. 
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Saturn 249 Legacy
Daily Science Highlights

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

DOY 326 (21 November 2016): VIMS and CIRS mapped Saturn’s southern hemisphere for just under 5hr. CIRS then 

stared at Saturn’s southern hemisphere to study atmospheric composition (COMPSIT) for 11hr (1 rotation period); VIMS 

and UVIS ride. UVIS then led an observation with all other ORS instruments riding to look for volatiles as part of the Icy 

Satellite Exospheres campaign as Rhea occults the star Zeta Orionis. ISS then imaged along the bright limb of Saturn, with 

VIMS and UVIS riding, for a little over 2h.

DOY 327 (22 November 2016): UVIS mapped the planet in the ultraviolet to study the distribution of hazes and organic 

compounds high in Saturn’s atmosphere for over 13h; CIRS and ISS rode along. Saturn_249 ended with a downlink of 

data via the 70M antenna at the Canberra Complex. This also ended S96.
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Saturn 249 Legacy

Segment Integration Planning
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Saturn 249 Legacy
Timeline Gaps and Suggested Observations

Gap Start End Duration Phase angle 
(range)

Rs range Sub-S/C Lat. Snapshot
(mid-gap)

1 2016-321T06:54:00 2016-321T20:34:00 000T13:40:00 119.2 to 112.2 21.1 to 19.7 22 to 28

2 2016-322T06:54:00 2016-322T20:34:00 000T13:40:00 106.2 to 95.9 18.2 to 15.5 33 to 41

3 2016-323T06:54:00 2016-323T16:12:00 000T09:18:00 84.8 to 68.7 12.7 to 9.6 49 to 59

4 2016-324T09:40:00 2016-325T12:49:00 001T03:09:00 67.1 to 169.0 3.7 to 13.4 -28 to -23

5a 2016-326T00:09:00 2016-326T05:00:00 000T04:51:00 159.0 to 155.5 16.2 to 17.2 -13 to -10

5b 2016-326T18:00:00 2016-326T20:19:00 000T02:19:00 147.4 to 146.2 19.4 to 19.7 -3 to -2

Sun <12 deg of Saturn 

center 325T01:10 - 13:50

Periapse between gaps 3 & 

4 at 324T08:39:19

Suggested observations: CIRS Mapping or Compsit

Suggested observations: Aurora

Suggested observations: VIMS N. Pole

Suggested observations: VIMS S. Equatorial, VIMS S. Storm Alley, VIMS 

N. Equatorial, Solar Ring Occ

Suggested observations: CAKE – VIMS Map

Suggested observations: CAKE – ISS Limb
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Saturn 249 Legacy
Initial SMT and Data Volume

Beginning of Integration:

**Includes only MAPS, PIEs, and 

CAKEs

CAKE

CAKE

ISS is used to 

book keep CAKE 

data volume for 

last 2 observation 

periods



15
K. Cloutier 08/11/2017

Saturn 249 Legacy
Waypoint Selection

RBOT - Friendly

* NEG_Y to Saturn not safe from 2016-324T23:45 to 32517:00 (ORS to Sun < 15 deg)

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

NEG_Z_2_

EARTH

SP_249NA_OBSERV321_NA 2016-321T06:14:00 2016-321T21:14:00 **BAD** **BAD** OK   OK   OK   OK   **BAD** **BAD** OK   OK   

SP_249NA_OBSERV322_NA 2016-322T06:14:00 2016-322T21:14:00 **BAD** **BAD** OK   OK   OK   OK   **BAD** **BAD** OK   OK   

SP_249NA_OBSERV323_NA 2016-323T06:14:00 2016-323T20:59:00 **BAD** OK   **BAD** **BAD** OK   OK   **BAD** **BAD** OK   OK   

SP_249NA_OBSERV324_NA 2016-324T05:59:00 2016-325T14:59:00 **BAD** **BAD** **BAD** **BAD** **BAD** **BAD** **BAD** **BAD** **BAD** **BAD**

SP_249NA_OBSERV325_NA 2016-325T23:29:00 2016-326T20:59:00 **BAD** **BAD** OK   OK   OK   OK   **BAD** **BAD** OK   OK   

SP_249NA_OBSERV327_NA 2016-327T05:59:00 2016-327T20:43:00 **BAD** **BAD** OK   OK   OK   OK   **BAD** **BAD** OK   OK   

OBSERVATION PERIOD START END POS_X NEG_X POS_Z NEG_Z

SP_249NA_OBSERV321_NA 2016-321T06:14:00 2016-321T21:14:00 191.7/ 34.3 ------ 191.7/ 34.3 ------

SP_249NA_OBSERV322_NA 2016-322T06:14:00 2016-322T21:14:00 191.7/ 34.3 ------ 191.7/ 34.3 ------

SP_249NA_OBSERV323_NA 2016-323T06:14:00 2016-323T20:59:00 191.7/ 34.4 ------ 191.7/ 34.4 ------

SP_249NA_OBSERV324_NA 2016-324T05:59:00 2016-325T14:59:00 ------ ------ ------ ------

SP_249NA_OBSERV325_NA 2016-325T23:29:00 2016-326T20:59:00 191.6/ 34.3 ------ 191.6/ 34.3 ------

SP_249NA_OBSERV327_NA 2016-327T05:59:00 2016-327T20:43:00 191.6/ 34.3 ------ 191.6/ 34.3 ------
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Saturn 249 Legacy
Waypoints Chosen

Waypoint 1 (2016-321T06:54 – 324T09:40): 

NAC to Saturn, POS_Z to NSP

Waypoint 2 (2016-324T09:40 – 326T00:09): 

UVIS_SOL_OFF to Sun, NEG_X to NSP

Waypoint 3 (2016-326T00:09 – 327T06:39): 

NAC to Saturn, NEG_X to NSP

Waypoint 4 (2016-327T06:39 – 328T05:43): 

NAC to Saturn, NEG_X to Sun



17
K. Cloutier 08/11/2017

Saturn 249 Legacy
Notes & Liens (1 of 2)

• Pointing:

• CIRS Boresight Operational FR waiver (CIRS boresight to sun < 15 degrees) may be needed for incursions during the 
approximate period 2016-324T23:45 - 325T17:00 (VIMS_249SA_SSTORMAPS001, VIMS_249SA_EQUATMAPPS001, 
ISS_249TI_M150R2HZ325, VIMS_249RI_SOLAROCC001, SP_249EA_DLTURN325, SP_249EA_YGAP325, 
SP_249EA_G70METSEQ325). CIRS gives preliminary OK for waiver. 

• The observations during this time period may require a two-part turn to return to the waypoint.
• The waypoint is UVIS_SOL_OFF to SUN and downlink turn/downlink do not violate flight rules.

• RBOT friendly waypoints used when compatible with science.

• Data Volume:

• No SMT warnings

• Accepting 89 Mb of carryover from TOST 

• SSR cleared by end of segment/sequence but have constant carryover throughout segment (do not clear SSR for 7 days). 

• DSN:

• Disposition of ap_downlink report check warnings:

Warning: SP_249EA_G70METSEQ325_PRIME is a SEQ upload pass and should be at least 9 hours in duration

• Pass is 8h30. Due to the viewperiod, this is the longest the pass can be. See SPLAT item.

Warning: 70m usage for sequence exceeds project commitment of <= 35%; is at 50%

• No passes were upgraded from original DLWG allocation. Also, data volume is extremely tight in this segment and 
downgrading is not possible.

Warning: number of sequence upload passes is 2; should be 5 or more

• There are 6 passes in this segment, 2 labeled SEQ, the remaining 4 are 2 sets of OTP/OTB. There are also SEQ 
passes in the segments before (2 in TOST248_T124, 1 in MAPS_248)

• Opmodes: 

• No unique opmodes.

This document has been reviewed and determined not to contain export controlled technical data
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Saturn 249 Legacy
Notes & Liens (2 of 2)

• Resource checker:

Downlink Pass for sequence request has a duration of 000T08:30:00; Downlink pass for sequence should be at least nine 
hours.

• Due to the viewperiod, this is the longest the pass can be. See SPLAT item.

Known gaps, can be ignored:

• 2016-323T18:43 – 18:49 : Between VIMS GAMCRUOCC001 and DLTURN (6min)

• 2016-324T05:59 – 06:00 : Between C70METSEQ downlink and CIRS MIMAS001_PIE (1min)

• 2016-325T03:20 – 03:39 : Between VIMS EQUATMAPS001 and ISS TMC M150R2HZ325 (19min)

• 2016-325T11:39 – 12:49 : Between VIMS SOLAROCC001 and DLTURN (1h10)

• Hydrazine:

• N/A

• Special Activities: 

PIES: 

• VIMS_249SA_GAMCRUOCC001_PIE @ 2016-323T16:12

• CIRS_249MI_MIMAS001_PIE @ 2016-324T06:00 ----- LUD –OD available by ~DOY314 (OTM463)

• UVIS_249RH_ICYEXO001_PIE @ 2016-326T16:00

Sequence Liens (should all be SPLAT items):

• Target motion: CIRS_249SA_LIMBINT001 beginning @ 2016-324T09:40 spans 65.4 degrees over a 6h observation and 

will need a 20 min quiescent period for AACS within 3 hours of the violation for AACS per AACS rule of any observation 

>3 hours in which the target body travels > 60 degrees must include 20 minute quiescent periods every 3 hours.

• SEQ Downlink: Downlink pass for sequence request SP_249EA_G70METSEQ325 beginning @ 2016-325T14:59 has a 

duration of 000T08:30:00 which is shorter than 9h. Due to the viewperiod, this is the longest the pass can be. 8h30 SEQ 

passes have been acceptable in past SIPS.

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


