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Saturn 194-195 Legacy

Segment Overview and Final Products
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Saturn 194-195 LegacySegment Summary

• Saturn 194-195 is a 5.5+ day apoapse segment in the first inclined phase (IN-1) of the 

Solstice Mission.

• The timeline was filled primarily with UVIS EUV/FUVs, a typical apoapse activity, and VIMS 

southern hemisphere regional mapping and a stellar ring occultation.

• Noteworthy out-of-discipline activities included Titan Cloud Monitoring Campaign 

observations and MAG calibration rolling. 

• A single waypoint was chosen for the entire segment except during RSS’s occultation. In 

this case the RBOT (reaction wheel) friendly attitude was incompatible with science and 

caused extended turn times.
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Saturn 194-195 Legacy
G

a
p

 1
G

a
p

 2
G

a
p

 4

Request Riders Start	(SCET) Start	(Epoch) Duration End	(SCET) Primary Secondary Comments

				Sequence	S79,	length	=	68	days 2013-158T00:45:00 068T09:06:00 2013-226T09:51:00

SATURN_194_195	Segment 2013-194T05:41:00 006T15:29:00 2013-200T21:10:00

SP_194SA_WAYPTTURN194_PRIME 2013-194T05:41:00 000T00:40:00 2013-194T06:21:00 ISS_NAC	to	Saturn NEG_X	to	Sun

NEW	WAYPOINT 2013-194T06:21:00 000T14:19:00 2013-194T20:40:00 ISS_NAC	to	Saturn NEG_X	to	Sun

UVIS_194SA_EUVFUV001_PRIME I,	V 2013-194T06:21:00 000T10:40:00 2013-194T17:01:00 UVIS_FUV	to	Saturn NEG_X	to	Sun

VIMS_194SA_SREGMAP001_PRIME C,	I 2013-194T17:01:00 000T02:59:00 2013-194T20:00:00 ISS_NAC	to	Saturn NEG_Z	to	NSP

SP_194EA_DLTURN194_PRIME 2013-194T20:00:00 000T00:40:00 2013-194T20:40:00 XBAND	to	Earth NEG_X	to	NEP

NEW	WAYPOINT 2013-194T20:40:00 000T09:40:00 2013-195T06:20:00 XBAND	to	Earth NEG_X	to	NEP

SP_194EA_G34HEFOTP194_PRIME C,	E,	N 2013-194T20:40:00 000T09:00:00 2013-195T05:40:00 XBAND	to	Earth 4_Hr_Rolling NEG_X	to	NEP.	OTP.	SID	suspend

SP_194SA_WAYPTTURN195_PRIME 2013-195T05:40:00 000T00:40:00 2013-195T06:20:00 ISS_NAC	to	Saturn NEG_X	to	Sun

NEW	WAYPOINT 2013-195T06:20:00 000T14:20:00 2013-195T20:40:00 ISS_NAC	to	Saturn NEG_X	to	Sun

ISS_194TI_M90R2CLD195_PRIME C,	V 2013-195T06:20:00 E194_M90R2CLD195+000T00:00:00 000T01:30:00 2013-195T07:50:00 ISS_NAC	to	Titan NEG_X	to	Sun No	Preference	to	secondary	pointing

UVIS_194SA_EUVFUV002_PRIME I,	V 2013-195T07:50:00 000T10:40:00 2013-195T18:30:00 UVIS_FUV	to	Saturn NEG_X	to	Sun

VIMS_194SA_SREGMAP002_PRIME C,	I 2013-195T18:30:00 000T01:30:00 2013-195T20:00:00 ISS_NAC	to	Saturn NEG_Z	to	NSP

SP_194EA_DLTURN195_PRIME 2013-195T20:00:00 000T00:40:00 2013-195T20:40:00 XBAND	to	Earth NEG_X	to	281.479/62.659

NEW	WAYPOINT 2013-195T20:40:00 000T09:40:00 2013-196T06:20:00 XBAND	to	Earth NEG_X	to	281.479/62.659

SP_194EA_G34HEFOTB195_PRIME C,	N 2013-195T20:40:00 000T09:00:00 2013-196T05:40:00 XBAND	to	Earth 4_Hr_Rolling NEG_X	to	NEP.	OTB.	SID	suspend.	CIRS	heating

SP_194SA_WAYPTTURN196_PRIME 2013-196T05:40:00 000T00:40:00 2013-196T06:20:00 ISS_NAC	to	Saturn NEG_X	to	Sun

NEW	WAYPOINT 2013-196T06:20:00 000T14:05:00 2013-196T20:25:00 ISS_NAC	to	Saturn NEG_X	to	Sun

Apoapse		Per	=	16.0	d,	inc	... 2013-196T06:14:33 000T00:00:01 2013-196T06:14:34

UVIS_195SA_EUVFUV003_PRIME I,	V 2013-196T06:20:00 000T08:40:00 2013-196T15:00:00 UVIS_FUV	to	Saturn NEG_X	to	Sun

VIMS_195RI_MUCEPOCC001_PRIME C,	U 2013-196T15:00:00 000T04:45:00 2013-196T19:45:00 VIMS_IR	to	325.876/58.78 PIC

SP_195EA_DLTURN196_PRIME 2013-196T19:45:00 000T00:40:00 2013-196T20:25:00 XBAND	to	Earth NEG_X	to	281.479/62.659

NEW	WAYPOINT 2013-196T20:25:00 000T11:10:00 2013-197T07:35:00 XBAND	to	Earth NEG_X	to	281.479/62.659

SP_195EA_G34HEFNON196_PRIME C 2013-196T20:25:00 000T09:00:00 2013-197T05:25:00 XBAND	to	Earth Rolling/SRU NEG_X	to	NEP.	SID	suspend.	CIRS	heating

SP_195EA_YGAP197_PRIME 2013-197T05:25:00 000T01:30:00 2013-197T06:55:00 XBAND	to	Earth NEG_X	to	281.479/62.659

SP_195SA_WAYPTTURN197_PRIME 2013-197T06:55:00 000T00:40:00 2013-197T07:35:00 ISS_NAC	to	Saturn NEG_X	to	Sun

NEW	WAYPOINT 2013-197T07:35:00 000T11:20:00 2013-197T18:55:00 ISS_NAC	to	Saturn NEG_X	to	Sun

UVIS_195SA_EUVFUV004_PRIME I,	V 2013-197T07:35:00 000T10:40:00 2013-197T18:15:00 UVIS_FUV	to	Saturn NEG_X	to	Sun

SP_195EA_DLTURN197_PRIME 2013-197T18:15:00 000T00:40:00 2013-197T18:55:00 XBAND	to	Earth NEG_X	to	281.479/62.659

NEW	WAYPOINT 2013-197T18:55:00 000T11:10:00 2013-198T06:05:00 XBAND	to	Earth NEG_X	to	281.479/62.659

SP_195EA_YGAP397_PRIME 2013-197T18:55:00 000T01:30:00 2013-197T20:25:00 XBAND	to	Earth NEG_X	to	281.479/62.659

SP_195EA_G70METNON197_PRIME C,	E 2013-197T23:25:00 000T06:00:00 2013-198T05:25:00 XBAND	to	Earth 5_Hr_Rolling NEG_X	to	NEP.	CIRS	heating

SP_195SA_WAYPTTURN198_PRIME 2013-198T05:25:00 000T00:40:00 2013-198T06:05:00 ISS_NAC	to	Saturn NEG_X	to	Sun

NEW	WAYPOINT 2013-198T06:05:00 000T12:50:00 2013-198T18:55:00 ISS_NAC	to	Saturn NEG_X	to	Sun

ISS_195TI_M90R2CLD198_PRIME C,	V 2013-198T06:05:00 E195_M90R2CLD198+000T00:00:00 000T01:30:00 2013-198T07:35:00 ISS_NAC	to	Titan NEG_X	to	Sun No	Preference	to	secondary	pointing

UVIS_195SA_EUVFUV005_PRIME I,	V 2013-198T07:35:00 000T10:40:00 2013-198T18:15:00 UVIS_FUV	to	Saturn NEG_X	to	Sun

SP_195EA_DLTURN198_PRIME 2013-198T18:15:00 000T00:40:00 2013-198T18:55:00 XBAND	to	Earth NEG_X	to	281.479/62.659

NEW	WAYPOINT 2013-198T18:55:00 000T14:10:00 2013-199T09:05:00 XBAND	to	Earth NEG_X	to	281.479/62.659

SP_195EA_YGAP198_PRIME 2013-198T18:55:00 000T01:30:00 2013-198T20:25:00 XBAND	to	Earth NEG_X	to	281.479/62.659

SP_195EA_G34B26NON198_PRIME C,	R 2013-198T20:25:00 000T09:00:00 2013-199T05:25:00 XBAND	to	Earth Rolling NEG_X	to	NEP.	CIRS	heating

SP_195EA_C70METNON199_PRIME 2013-199T05:25:00 000T03:00:00 2013-199T08:25:00 XBAND	to	Earth 3_Hr_Rolling NEG_X	to	NEP.	CIRS	heating

SP_195SA_WAYPTTURN199_PRIME 2013-199T08:25:00 000T00:40:00 2013-199T09:05:00 ISS_NAC	to	Saturn NEG_X	to	Sun

NEW	WAYPOINT 2013-199T09:05:00 000T11:20:00 2013-199T20:25:00 ISS_NAC	to	Saturn NEG_X	to	Sun

UVIS_195SA_EUVFUV006_PRIME I,	V 2013-199T09:05:00 000T10:40:00 2013-199T19:45:00 UVIS_FUV	to	Saturn NEG_X	to	Sun

SP_195EA_DLTURN199_PRIME 2013-199T19:45:00 000T00:40:00 2013-199T20:25:00 XBAND	to	Earth NEG_X	to	NEP

NEW	WAYPOINT 2013-199T20:25:00 001T09:45:00 2013-201T06:10:00 XBAND	to	Earth NEG_X	to	NEP

SP_195EA_G34B26NON199_PRIME C,	N,	U 2013-199T20:25:00 000T02:15:00 2013-199T22:40:00 XBAND	to	Earth Rolling NEG_X	to	NEP.	OTP.	CIRS	heating

SP_195EA_G70METOTP199_PRIME C,	E,	N,	U 2013-199T22:40:00 000T06:45:00 2013-200T05:25:00 XBAND	to	Earth 2_Hr_Rolling NEG_X	to	NEP.	OTP.	CIRS	heating

MAG_195SU_CALROLL001_PRIME 2013-200T05:25:00 000T07:15:00 2013-200T12:40:00 NEG_X	to	Earth	(0.0,0.0,-30.0	

deg.	offset)

Rolling

SP_195EA_M34HEFOTB200_PRIME C,	N,	U 2013-200T12:40:00 000T08:30:00 2013-200T21:10:00 XBAND	to	Earth Rolling NEG_X	to	NEP.	OTB.	CIRS	heating
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Saturn 194-195 Legacy

* NOTE: Negative SSR (P4) Margins did not result in data loss due to compression/under-utilization.

Final Sequenced SMT and Data Volume (1 of 2)
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Saturn 194-195 LegacyFinal Sequenced SMT and Data Volume (2 of 2)
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Saturn 194-195 LegacySegment Geometry

Saturn Range Phase Angle Sub-S/C Lat.

Segment Start 24.1 RSat 70.7° 39°S

Segment End 20.2 RSat 176.4° 21°S
195 Inbound

194 Outbound
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Saturn 194-195 Legacy

• Pointing to NEG_Y to Saturn (center) would 

lead to a CMT violation between ~2013-

200T11:24:00 and ~2013-201T12:39:00.

• Minimum NEG_Y to Sun angle is ~1.5° at 

2013-201T00:52:00.

• This period is during the last observation 

period, where a MAG CALROLL is proposed. 

XBAND to Earth pointing during this time will 

avoid the violations.

200T07:48 201T15:31

ORS to Sun < 15 deg.

200T11:24 201T12:39

ORS to Sun < 12 deg.

Sun in Occultation (Tour Atlas)

200T22:09:10 200T02:57:56

Solar Geometry – ORS Boresight Concerns
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Saturn 194-195 LegacyDaily Science Highlights

DOY 194 (13 July 2013): The Saturn_194_195 segment focused on performing a series of long UVIS EUVFUVs slow scans across 

Saturn's illuminated hemisphere to form spectral images.  ISS rode along to take one polarimetry photo during each scan using the WAC, 

and VIMS and CIRS  also rode along. After the first UVIS scan, VIMS did some mosaics to form a Saturn South Regional Map.

DOY 195 (14 July 2013): After an OTM and downlink, ISS added to their Titan Monitoring Campaign. Then UVIS did another EUVFUV 

with ISS, CIRS and VIMS riding, and VIMS did another mosaic on the southern hemisphere for mapping.

DOY 196 (15 July 2013): Another downlink and the bulk of the day was spent in a shortened UVIS EUVFUV (with ISS, VIMS and CIRS 

riding) in order to give VIMS as much time as possible on a ring occultation of MuCep star before turning back to Earth for the downlink.

DOY 197 (16 February 2013): Another UVIS EUVFUV for the campaign, again with ISS, CIRS and VIMS.

DOY 198 (17 February 2013): A second Titan Cloud Monitor observation for ISS, followed by a fifth UVIS EUVFUV and then turn to 

downlink. Only VIMS and ISS rode along on this one, due to data volume constraints.

DOY 199 (18 February 2013): The sixth and final UVIS EUVFUV for this segment occurred,  again with just ISS and VIMS riding along, 

to occupy the day before turning to downlink.

DOY 200 (19 February 2013): MAG executed a Calibration Roll during Earth pointed time between downlinks to finish off the segment.
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Saturn 194-195 Legacy

Segment Integration Planning
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Saturn 194-195 Legacy

Gap Start End Duration Phase angle Range 
(RSaturn)

SSC latitude Snapshot
(mid-gap - no TCMs)

1 2013-194T17:01:00 194T20:00:00 000T02:59:00 77.8° – 79.7° 24.6 44°S – 45°S

2 2013-195T18:30:00 195T20:00:00 000T01:30:00 94.1° 25.1 53°S

3 2013-196T17:00:00 196T18:15:00 000T01:15:00 106.6° –
107.3°

25.1 56°S

4 2013-197T16:45:00 197T18:15:00 000T01:30:00 120.9° –
121.9°

24.6 56°S – 55°S

Timeline Gaps and Suggested Observations

Suggested observations were not made by the integration leads at segment kickoff.
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Saturn 194-195 Legacy

As is currently in CIMS, after upgrading DOY 197 and adding 3 hours DOY 199 of 70m:

What is expected, after adding UVIS requests with riders and assuming MAPS go to minimum:

88

Initial SMT and Data Volume (1 of 3)
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Saturn 194-195 Legacy

As is in CIMS currently, prior to deleted observations being hidden, MAPS at nominal rates:

Initial SMT and Data Volume (2 of 3)
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Saturn 194-195 Legacy

What is expected prior to gaps being filled and assuming MAPS at minimal rates:

Initial SMT and Data Volume (3 of 3)
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Saturn 194-195 Legacy

RBOT – Friendly as per CTV:

• UVIS prefers NEG_X to Sun (potentially open to RBOT issues) or NEG_Z to NSP.

• Saturn pointing during last observation period is not safe due to ORS to Sun issues.

• Problem of the last observation period (including turns to/from waypoint) would be solved by moving MAG calroll into 
the last observation period and staying Earth pointed.

IN-1  RBOT WAYPOINTS

PRIMARY AXIS IS    NEG_Y to SATURN

OBSERVATION PERIOD START END POS_X NEG_X POS_Z NEG_Z

SP_194NA_OBSERV194_NA 2013-194T05:41:00 2013-194T20:40:00 135.9/ 34.1 135.9/ 34.1 ------ 135.9/ 34.1

SP_194NA_OBSERV195_NA 2013-195T05:40:00 2013-195T20:40:00 135.9/ 34.1 135.9/ 34.1 ------ 135.9/ 34.1

SP_194NA_OBSERV196_NA 2013-196T05:40:00 2013-196T20:25:00 135.9/ 34.1 135.9/ 34.1 ------ 135.9/ 34.1

SP_195NA_OBSERV197_NA 2013-197T05:25:00 2013-197T20:25:00 135.9/ 34.1 135.9/ 34.1 ------ 135.9/ 34.1

SP_195NA_OBSERV198_NA 2013-198T05:25:00 2013-198T20:25:00 135.9/ 34.1 135.9/ 34.1 ------ 135.9/ 34.1

SP_195NA_OBSERV199_NA 2013-199T05:25:00 2013-199T20:25:00 135.9/ 34.1 135.9/ 34.1 ------ 135.9/ 34.1

SP_195NA_OBSERV200_NA 2013-200T05:25:00 2013-200T12:40:00 ------ ------ ------ ------

Waypoint Selection
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Saturn 194-195 Legacy

ISS_NAC to Sun; NEG_X to SUN for most of the segment

Beginning of 

segment

Middle of 

segment

End of 

observation time

Waypoints Chosen
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Saturn 194-195 LegacyNotes & Liens (1 of 2)
• Pointing:

• Any SP turns that will violate turn margin policy and/or require hand edit to spturn script output 

- None

• RBOT: exceptions to guidelines, waypoints

- No RBOT-friendly waypoint secondary was identified or used between 2013-200T05:25:00 and 2013-200T12:40:00. This 
problem was solved by the MAG calroll keeping us earth pointed during this time.

- Majority instrument wanted NEG_X to Sun secondary, knowing the RBOT implications. This was okayed by Kari. However, 
entire segment is outside 20Rs, so it should not affect RBOT.

• DSN:

DSS-63 is in long-term maintenance through DOY 213.
DSS-14 and DSS-15 are in weekly maintenance on DOY 199.
DSS-14 is in weekly maintenance on DOY 196.
DSS-43 is in weekly maintenance on DOY 200.

The downlink on DOY 198 has been split between DSS-26 (9-hours) and DSS-43 (3-hours) for SSR clearing purposes.

• ap_downlink has no errors, but complains about:

Warning: SP_195EA_M34HEFOTB200_PRIME is an OTM pass and should be at least 9 hours in duration

Warning: number of sequence upload passes is 0; should be 5 or more

--both of which can be ignored.  The former is an agreement between NAV and MP to shorten to 8.5 hours to address a NAV lien 
from 2011.  As to the latter warning, this segment is in the middle of the sequence.  The sequence uploads are contained in the 
other segments.

• RSS Activities:

• RSS has a DSN Monopulse Calibration on DOY 198. Required DSS-26 support for X and Ka-band is the same as 
downlink station.
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Saturn 194-195 Legacy

• Data Volume:

• No SMT warnings

• Hydrazine:

• N/A

• Special Activities:

• None

• Liens:

• No liens, SPAM items, SPLAT items or Resource Checker items. 

Notes & Liens (2 of 2)


