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Segment Overview and Final Products
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Saturn 182 LegacySegment Summary

• Saturn 182 is 5+ days long periapse segment in the first inclined phase (IN-1) of the         

Solstice Mission.

• The timeline was filled primarily with typical periapse activities, such as UVIS Auroral slews 

and VIMS Auroral stares of the south pole, and CIRS-led composition and mapping. Other 

special periapse observations included VIMS dual poles movies, in addition to a VIMS 

solar port calibration. VIMS also performed a regional map of northern mid-latitudes and a 

stellar occultation.

• CIRS also completed a northern regional map for temperatures of the northern polar vortex 

and a helium abundance measurement at the RSS egress occultation point.

• RSS performed an occultation of Saturn's ionosphere and atmosphere to measure vertical 

profiles of electron density in the ionosphere, and of density, pressure, and temperature in 

the neutral atmosphere. 

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

this case the RBOT (reaction wheel) friendly attitude was compatible with science.
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Saturn 182 Legacy

G
a

p
 1

G
a

p
 2

G
a

p
 3

G
a

p
 6

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

    Sequence S77, length = 72 days 2013-013T17:51:00 071T19:24:00 2013-085T13:15:00

SATURN_182 Segment 2013-054T15:27:00 005T05:46:00 2013-059T21:13:00

SP_182SA_WAYPTTURN054_PRIME 2013-054T15:27:00 000T00:40:00 2013-054T16:07:00 ISS_NAC to Saturn POS_X to 136.9/33.9

NEW WAYPOINT 2013-054T16:07:00 000T14:05:00 2013-055T06:12:00 ISS_NAC to Saturn POS_X to 136.9/33.9

VIMS_182SA_AURSTARE001_PRIME C, I 2013-054T16:07:00 000T07:00:00 2013-054T23:07:00 ISS_NAC to Saturn POS_X to 136.9/33.9

UVIS_182SA_AURSLEW002_PRIME C, V 2013-054T23:07:00 000T06:25:00 2013-055T05:32:00 UVIS_FUV to Saturn POS_X to NSP

SP_182EA_DLTURN055_PRIME 2013-055T05:32:00 000T00:40:00 2013-055T06:12:00 XBAND to Earth NEG_Y to 298.0/42.9

NEW WAYPOINT 2013-055T06:12:00 000T09:40:00 2013-055T15:52:00 XBAND to Earth NEG_Y to 298.0/42.9

SP_182EA_G34BWGOTP055_PRIME C, E, N 2013-055T06:12:00 000T09:00:00 2013-055T15:12:00 XBAND to Earth 4_Hr_Rolling MIMI. NEG_Y to Saturn (0,0,-9.5). OTP. SID 

suspend. CIRS heating

SP_182SA_WAYPTTURN055_PRIME 2013-055T15:12:00 000T00:40:00 2013-055T15:52:00 ISS_NAC to Saturn POS_X to 136.9/33.9

NEW WAYPOINT 2013-055T15:52:00 000T06:50:00 2013-055T22:42:00 ISS_NAC to Saturn POS_X to 136.9/33.9

VIMS_182SA_SPOLMOV001_PRIME C 2013-055T15:52:00 000T06:00:00 2013-055T21:52:00 ISS_NAC to Saturn POS_X to 136.9/33.9

SP_182EA_DLTURN455_PRIME 2013-055T22:02:00 000T00:40:00 2013-055T22:42:00 XBAND to Earth NEG_Y to 298.0/42.9

NEW WAYPOINT 2013-055T22:42:00 000T09:40:00 2013-056T08:22:00 XBAND to Earth NEG_Y to 298.0/42.9

SP_182EA_M70METOTB055_PRIME C, N 2013-055T22:42:00 000T08:35:00 2013-056T07:17:00 XBAND to Earth Rolling CAPS. same secondary as OTP pass. OTB. CIRS 

heating

SP_182SA_WAYPTTURN056_PRIME 2013-056T07:42:00 000T00:40:00 2013-056T08:22:00 XBAND to Earth POS_X to NSP

NEW WAYPOINT 2013-056T08:22:00 000T08:52:00 2013-056T17:14:00 XBAND to Earth POS_X to NSP

VIMS_182SU_SOLARPORT001_PRIME 2013-056T08:22:00 000T02:03:00 2013-056T10:25:00 VIMS_IR_SOL to Sun POS_X to NSP

ISS_182EN_PLMHPMR001_PIE U, V 2013-056T10:25:00 000T02:00:00 2013-056T12:25:00 ISS_NAC to Enceladus (0.0,-

35.0,0.0 deg. offset)

POS_X to NSP SOST PIE

SP_182EA_DEADTIME056_PRIME 2013-056T12:30:00 000T00:20:00 2013-056T12:50:00 XBAND to Earth POS_X to NSP

RSS_182SA_OCCOUT001_PIE 2013-056T12:50:00 LMB_E182_Saturn_RSS_Occ_Egr    

-000T01:42:05

000T03:24:00 2013-056T16:14:00 XBAND to Earth POS_X to NSP

SP_182EA_DEADTIME456_PRIME 2013-056T16:14:00 LMB_E182_Saturn_RSS_Occ_Egr

+000T01:41:55

000T00:20:00 2013-056T16:34:00 XBAND to Earth POS_X to NSP

SP_182SA_WAYPTTURN456_PRIME 2013-056T16:34:00 000T00:30:20 2013-056T17:04:20 ISS_NAC to Saturn (0.0,0.0,27.0 

deg. offset)

POS_X to 136.9/33.9

SP_182SA_WAYPTTURN556_PRIME 2013-056T17:04:20 000T00:09:40 2013-056T17:14:00 ISS_NAC to Saturn POS_X to 136.9/33.9

NEW WAYPOINT 2013-056T17:14:00 000T11:31:00 2013-057T04:45:00 ISS_NAC to Saturn POS_X to 136.9/33.9

VIMS_182SA_REGMAP001_PRIME C, M 2013-056T17:14:00 000T01:36:00 2013-056T18:50:00 VIMS_IR to Saturn POS_Z to NSP

VIMS_182SA_GAMERIOCC001_PRIME C, M 2013-056T18:50:00 000T01:50:00 2013-056T20:40:00 CIRS_FPB to Saturn POS_X to 120.0/33.9 Collaborative Rider(s): CIRS

CIRS_182SA_COMPSIT003_PRIME U, V 2013-056T20:40:00 000T04:20:00 2013-057T01:00:00 CIRS_FP3 to Saturn POS_X to 136.9/33.9 beacon 37N offset CML+60 (left side)

CIRS_182SA_NADIROCC001_PRIME 2013-057T01:00:00 000T03:00:00 2013-057T04:00:00 CIRS_FP1 to Saturn POS_Z to NSP

SP_182EA_DLTURN057_PRIME 2013-057T04:00:00 000T00:40:00 2013-057T04:40:00 XBAND to Earth NEG_Y to NSP

Periapse R = 8.040 Rs, lat ... 2013-057T04:26:43 000T00:00:01 2013-057T04:26:44

SP_182EA_DLTURN457_PRIME 2013-057T04:40:00 000T00:05:00 2013-057T04:45:00 XBAND to Earth NEG_Y to NEP

NEW WAYPOINT 2013-057T04:45:00 000T11:09:00 2013-057T15:54:00 XBAND to Earth NEG_Y to NEP

ENGR_182SC_KPTYBIAS057_PRIME 2013-057T04:45:00 000T01:27:00 2013-057T06:12:00 POS_Z to DELTA_H (0.0,0.0,24.0 

deg. offset)

NEG_X to Sun

SP_182EA_G70METNON057_PRIME C 2013-057T06:12:00 000T08:15:00 2013-057T14:27:00 XBAND to Earth NEG_Y to NEP

SP_182SA_WAYPTTURN057_PRIME 2013-057T15:12:00 000T00:42:00 2013-057T15:54:00 ISS_NAC to Saturn POS_X to 170.0/33.9

NEW WAYPOINT 2013-057T15:54:00 000T19:04:00 2013-058T10:58:00 ISS_NAC to Saturn POS_X to 170.0/33.9

CIRS_182SA_REGMAP001_PRIME V 2013-057T15:54:00 000T05:24:00 2013-057T21:18:00 CIRS_FPB to Saturn POS_X to NSP slow scans 70N to 90N

VIMS_182SA_NPOLMOV001_PRIME C, I 2013-057T21:18:00 000T07:00:00 2013-058T04:18:00 VIMS_IR to Saturn POS_X to 170.0/33.9

UVIS_182SA_AURSLEW003_PRIME C, V 2013-058T04:18:00 000T06:00:00 2013-058T10:18:00 UVIS_FUV to Saturn POS_X to NSP

SP_182EA_DLTURN058_PRIME 2013-058T10:18:00 000T00:40:00 2013-058T10:58:00 XBAND to Earth POS_X to NSP

NEW WAYPOINT 2013-058T10:58:00 000T11:10:00 2013-058T22:08:00 XBAND to Earth POS_X to NSP

SP_182EA_YGAP058_PRIME 2013-058T10:58:00 000T01:30:00 2013-058T12:28:00 XBAND to Earth POS_X to NSP

SP_182EA_C34BWGNON058_PRIME C 2013-058T12:28:00 000T09:00:00 2013-058T21:28:00 XBAND to Earth POS_X to NSP CAPS. POS_X to NEP or NSP. CIRS heating

SP_182SA_WAYPTTURN058_PRIME 2013-058T21:28:00 000T00:40:00 2013-058T22:08:00 ISS_NAC to Saturn POS_X to 136.9/33.9

NEW WAYPOINT 2013-058T22:08:00 000T11:05:00 2013-059T09:13:00 ISS_NAC to Saturn POS_X to 136.9/33.9

ISS_182SA_FEATRAK012_PRIME C, V 2013-058T22:08:00 000T10:25:00 2013-059T08:33:00 ISS_NAC to Saturn POS_X to 136.9/33.9

SP_182EA_DLTURN059_PRIME 2013-059T08:33:00 000T00:40:00 2013-059T09:13:00 XBAND to Earth NEG_Y to 291.5/52.4

NEW WAYPOINT 2013-059T09:13:00 000T12:15:00 2013-059T21:28:00 XBAND to Earth NEG_Y to 291.5/52.4

SP_182EA_G70METNON059_PRIME 2013-059T09:13:00 000T02:45:00 2013-059T11:58:00 XBAND to Earth NEG_Y to 291.5/52.4 MIMI. NEG_Y to Saturn (0,0,-9.5). CIRS heating

SP_182EA_C34HEFNON059_PRIME C 2013-059T11:58:00 000T07:30:00 2013-059T19:28:00 XBAND to Earth NEG_X to 291.5/52.4 MIMI. NEG_Y to Saturn (0,0,-9.5). CIRS heating
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Final Sequenced SPASS
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Saturn 182 LegacyFinal Sequenced SMT and Data Volume
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Saturn 182 Legacy
Segment Geometry (1 of 2)

Time (SCET) Saturn Range Phase Angle Sub_Spacecraft Lattitude

Segment Start 2013-054T15:27:00 19.0 RSat 110.8° 57°S

Ring Plane Crossing 2013-056T19:12:30 8.8 RSat 155.8° 0°

Periapse 2013-057T04:26:43 8.0 RSat 115.7° 33°N

Segment End 2013-059T21:13:00 17.7 RSat 11.7° 11°N

2013-054T16:07:00

2013-059T10:03:00
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Saturn 182 Legacy
Segment Geometry (1 of 2)

Periapse
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Saturn 182 Legacy

Saturn-Sun angle < 15°: 2013-056T06:57:07 – 056T16:44:00
Saturn-Sun angle < 12°: 2013-056T08:11:07 – 056T15:51:00

Solar ingress/solar egress:  2013-056T11:06:07 – 056T13:46:50
RSS ingress/RSS egress: 2013-056T11:04:23 – 056T14:32:05

Solar Geometry – ORS Boresight Concerns
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Saturn 182 Legacy
Daily Science Highlights

DOY 054 (23 February 2013): The Saturn_182 segment opened with VIMS and UVIS pointing at the southern polar regions of Saturn, 

which was  then under the darkness of a Saturnian winter, to study the planet’s aurorae.

DOY 055 (24 February 2013): After the subsequent downlink, VIMS began a series of mosaics of the southern pole region of Saturn 

before turning to another downlink.

DOY 056 (25 February 2013): VIMS began a busy day with a solar port calibration before ISS turned to capture the plume of Enceladus 

during a PIE. With the Sun safely behind Saturn, RSS began their observation of the occultation of Saturn's ionosphere and atmosphere, to 

measure vertical profiles of electron density in the ionosphere, and of density, pressure, and temperature in the neutral atmosphere. X, S, 

and Ka bands were used. After turning back to Saturn, VIMS then conducted a Saturn Regional Map centered at 35 deg south latitude 

(planetocentric), followed by a VIMS stellar atmospheric occultation of gamEri. CIRS then targeted the northern storm region at 37°N 

latitude with its array of mid-infrared detectors to round out this day.

DOY 057 (26 February 2013): The first science activity of the day was a CIRS measurement of the helium abundance at the RSS egress 

occultation point.  Following a downlink, CIRS  then conducted regional mapping of northern polar region with the goal of measuring                                                                                                                          

the temperature of this feature. VIMS followed the CIRS activity by taking mosaics of this same region. 

DOY 058 (27 February 2013): UVIS focussed again on the Saturnian aurorae, this time observing the northern auroral zones for a total of 

6 hours.  Following this, ISS performed a feature track of Saturn, taking pictures first at a low emission angle, then  at medium                                                                                     

and high emission angles as the planet rotated, then moved to other latitudes as time and data volume permitted, which is collaborative with 

VIMS. Then Cassini turned its antenna back towards the Earth to relay the bounty of scientific data recorded during the past two days.
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Saturn 182 Legacy

Segment Integration Planning
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Saturn 182 Legacy

Gap Start End Duration Phase angle Range 
(RSaturn)

SSC latitude Suggested 
observations/activities

1 2013-054T16:07:00 055T05:32:00 000T13:25:00 111.4° – 124.2° 18.9 – 16.5 57°S – 56°S dark south pole, VIMS auroral 
and map

2 2013-055T15:52:00 055T22:02:00 000T06:10:00 137.1° – 146.9° 14.4 – 13.1 50°S – 45°S VIMS/CIRS mapping

3 2013-056T08:22:00 056T10:25:00 000T02:03:00 168.4° – 173.4° 10.8 – 10.4 29°S – 24°S CMT issues nearing occ; need 
to look toward NSP or sat

4 2013-056T17:14:00 057T04:02:00 000T10:48:00 163.2° – 117.6° 9.1 – 8.0 6°S – 31°N CIRS nadar occ, VIMS movie

5 2013-057T15:52:00 058T10:18:00 000T18:26:00 67.2° – 19.8° 9.1 – 13.0 57°N – 35°N VIMS movie, auoral obs., CIRS 
map

6 2013-058T22:08:00 059T08:33:00 000T10:25:00 4.1° – 10.3° 15.5 – 17.5 21°N – 12°N VIMS reg map

Timeline Gaps and Suggested Observations
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Saturn 182 LegacyInitial SMT and Data Volume (1 of 2)

Beginning of Integration:
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Saturn 182 LegacyInitial SMT and Data Volume (2 of 2)

Beginning of Integration:
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Saturn 182 Legacy

RBOT - Friendly

POS_X NEG_X POS_Z NEG_Z

SP_182NA_OBSERV054_NA 2013-054T15:27:00 2013-055T06:12:00 NSP ------ ------ NSP

SP_182NA_OBSERV055_NA 2013-055T15:12:00 2013-055T22:42:00 NSP ------ ------ NSP

SP_182NA_OBSERV056_NA 2013-056T07:42:00 2013-057T06:12:00 ------ ------ ------ ------

SP_182NA_OBSERV057_NA 2013-057T15:12:00 2013-058T12:28:00  136.9/ 33.9 or NSP ------  136.9/ 33.9 ------

SP_182NA_OBSERV058_NA 2013-058T21:28:00 2013-059T12:13:00  136.9/ 33.9 ------ ------ ------

Waypoint Selection (1 of 2)
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Saturn 182 Legacy

NEG_Y to Saturn, POS_X to 136.9/33.9

NEG_Y to Saturn, POS_X to 136.9/33.9

Beginning of observation period: 2013-054T15:27:00 End of observation period: 2013-059T10:03:00

Waypoint Selection (2 of 2)
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Saturn 182 Legacy
Waypoints Chosen

Waypoint 1 (entire segment): 

ISS_NAC to Saturn;

POS_X to 136.9/33.9

Waypoint 2 (during occulation): 

ISS_NAC to Saturn; 

POS_X to NSP



18
Kelleher 09/10/2017

Saturn 182 Legacy
Notes & Liens (1 of 2)

• Pointing:

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

- None

• Any YGAP window issues (approved deviations from guidelines) esp. if segment ENDS with YGAP

- The YGAPs on DOY 059 has been placed overlapping the end of the prime downlink. SCO has agreed to this.

• RBOT: exceptions to guidelines, waypoints

- No RBOT-friendly waypoint secondary was identified or used between 2013-056T07:42:00 and 2013-057T06:12:00.  The 
safety of the waypoints used during this period has been verified with waypt_widget and PDT.

- Due to geometric constraints, some waypoints were tweaked to comply.

- All downlink offsets have been changed to equivalent RA/DECs using ctv and PDT.

• DSN:

Rev 182 Saturn Atmospheric Occultation Experiment:
Level 3 request from 2013-056/1210 to 2013-056/1825
Stations: DSS-14, DSS-25, DSS-34, DSS-45

The downlink on DOY 059 has been split between DSS-14 (4-hours) and DSS-34 (8-hours) for SSR clearing purposes.

• ap_downlink has no errors, but complains about:

Warning: 70m usage for sequence exceeds project commitment of <= 35%; is at 40%

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

both of which can be ignored.  The former is familiar for the Saturn TWT and actually not so bad.  Per the latter, this segment is in 
the middle of the sequence.  The sequence uploads are contained in the other segments.
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Saturn 182 Legacy

• Resource checker:

• CIMS_RESOURCE_CHECK_064-065 –A unique opmode is required to transition from RSS2RWAF to RSS3RWAS, as a direct 
transition between the two is not allowed.  See note in CIMS request ENGR_182SC_URSS3RWAS056_PPS.

• CIMS_RESOURCE_CHECK_066 – CIRS DSCAL occurs within the first 45 minutes of a Downlink Pass. This is actually the second 
part of a handover pass and therefore, 4 hours into the downlink. The first 4 hours are not rolling.

• Opmodes: 

• transition to RSS2RWAF @ 2013-056T10:25:00– allows for warm-up of RSS’ S- and X- bands in preparation for the impending RSS 
occultation experiment; RWA full

• transition to RSS3RWAS @ 2013-056T12:25:00 – allows for warm-up of RSS’ Ka-band; RWA slow; ISS and VIMS sleep; CDA no 
articulation

• The transition between RSS2RWAF and RSS3RWAS must be done as a unique opmode, although neither opmode itself is unique. 

• Data Volume:

• No SMT warnings

• Hydrazine:

• N/A

• Special Activities:

• None

• Liens:

• None

Notes & Liens (2 of 2)


