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Saturn 238 Legacy

Segment Overview and Final Products
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Saturn 238 Legacy
Segment Summary

• Rev 238 was an IN-2 periapse segment. Key science included ISS feature tracks, UVIS 

thermosphere imaging and auroral observations, VIMS mapping of the southern 

hemisphere, ISS limb integrations, and a VIMS/CIRS stellar occultation. Surrounding 

periapse, Radio Science occultations of both Saturn’s atmosphere and the rings.

• ORS solar viewing constraints impacted science placement, but no CMT constraint 

management was required during the occulted period since Radio Science was prime at 

that time.
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Saturn 238 Legacy
Final Sequenced SPASS
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Saturn 238 Legacy
Final Sequenced SMT and Data Volume
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Saturn 238 Legacy

Segment Geometry (1 of 2)

Segment Start: 2016-202T07:28

Saturn Range Phase Angle Sub-S/C Lat.

Segment Start 22.61 1.2 25

Periapse 10.73 114.5 -41

Segment End 17.74 152.1 -8

Periapse: 2016-205T03:09:14
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Saturn 238 Legacy

Segment Geometry (2 of 2)

Segment End: 2016-206T23:27

Saturn Range Phase Angle Sub-S/C Lat.

Segment Start 22.61 1.2 25

Periapse 10.73 114.5 -41

Segment End 17.74 152.1 -8
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Saturn 238 Legacy
Solar Geometry – ORS Boresight Concerns
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Saturn 238 Legacy
Daily Science Highlights

DOY 202 (20 July 2016): The Saturn_238, a periapse segment, began with a feature track by ISS, imaging specific  

latitudes/lomgitudes at low, medium, and high emission angles as the planet rotated. VIMS, UVIS, and CIRS rode along. 

Following this, UVIS targeted Mimas to obtain low phase observations while the ORS instruments rode along. UVIS then 

performed thermosphere imaging of Saturn for tumble density determination to aid in proximal orbit planning.

DOY 203 (21 July 2016): ISS began a 13h25m feature track observation, again imaging on latitudes at low, medium, and 

high emission angles as the planet rotated. CIRS, UVIS, and VIMS rode along. 

DOY 204 (22 July 2016): UVIS and VIMS collaboratively observed the auroral oval for 14h with ISS riding. 

DOY 205 (23 July 2016): Cassini reached periapse at the end of the auroral observation on DOY205. VIMS then 

proceeded  to map the southern hemisphere, from ~30 degrees south latitude to the south pole.

DOY 206 (24 July 2016): Following a downlink of data to the Earth, the spacecraft kept its antenna pointed at the Earth to 

record the occultation of our planet by Saturn and its rings as seen from Cassini. The Radio Science subsystem and Deep 

Space Network antennae collected  data while signals were exchanged with ground antennae through Saturn’s atmosphere 

and across Saturn’s rings on egress. Following this occultation, ISS performed an observation as part of the Titan 

Monitoring Campaign (phase 63 and range 0.507 Mkm). ISS then spent 2.5h observing the bright limb of Saturn. VIMS 

and CIRS then proceeded to collaboratively observe the occultation of the star Alpha Ori through Saturn’s atmosphere. 

Saturn_238 ended with a downlink of data via the 34M antenna at the Madrid Complex.
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Saturn 238 Legacy

Segment Integration Planning
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Saturn 238 Legacy

Gap Start End Duration Phase angle 
(range)

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

1a 2016-202T08:08:00 2016-202T16:00:00 000T07:52:00 1.5 to 7.1 22.47 to 20.89 25 to 21

1b 2016-202T17:30:00 2016-203T02:47:00 000T09:17:00 8.3 to 16.9 20.58 to 17.62 21 to 15

2 2016-203T14:37:00 2016-204T04:02:00 000T13:25:00 30.9 to 53.2 16.07 to 13.31 6 to -10

3 2016-204T14:22:00 2016-205T04:17:00 000T13:55:00 77.1 to 118.0 11.62 to 10.73 -25 to -42

4a 2016-205T14:37:00 2016-206T01:03:00 000T10:26:00 148.4 to 173.2 11.45 to 13.08 -40 to -29

4b 2016-206T08:29:00 2016-206T13:15:00 000T04:46:00 172.7 to 165.2 14.55 to 15.55 -21 to -16

Timeline Gaps and Suggested Observations

Suggested observations: ISS N. Hemisphere Map

Suggested observations: ISS Feature Track, Thermosphere

Suggested observations: ISS Global Map

Suggested observations: VIMS S. Hemisphere Map

Suggested observations: VIMS S. Pole, UVIS Aurstare, VIMS S. Pole, 

UVIS Aurslew

Suggested observations: Titan Cloud Monitor (can’t look at Saturn), CIRS 

or ISS shimmering Limb
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Saturn 238 Legacy
Initial SMT and Data Volume

Beginning of Integration:
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Saturn 238 Legacy
Waypoint Selection

OBSERVATION PERIOD START END POS_X NEG_X POS_Z NEG_Z
SP_238NA_OBSERV202_NA 2016-202T07:28:00 2016-203T04:57:00 191.3/ 52.8 191.3/ 52.8 ------ 191.3/ 52.8

SP_238NA_OBSERV203_NA 2016-203T13:57:00 2016-204T04:42:00 191.3/ 52.8 191.3/ 52.8 ------ 191.3/ 52.8

SP_238NA_OBSERV204_NA 2016-204T13:42:00 2016-205T04:57:00 191.3/ 52.8 191.3/ 52.8 ------ 191.3/ 52.8

SP_238NA_OBSERV205_NA 2016-205T13:57:00 2016-206T15:37:00 ------ ------ ------ ------

SP_238NA_OBSERV206_NA 2016-206T23:27:00 2016-208T02:27:00 ------ 191.2/ 48.8 ------ ------

RBOT - Friendly

Gap 4 waypoint: NAC to Saturn with an offset to the right limb

Gap 5 waypoint: XBand to Earth, NEG_Y to 88.793/7.407

OBS_NAME 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_E

ARTH

SP_238NA_OBSERV202_NA 2016-202T07:28:00 2016-203T04:57:00 **BAD** **BAD** OK   OK   **BAD** **BAD** OK   OK   OK   **BAD**

SP_238NA_OBSERV203_NA 2016-203T13:57:00 2016-204T04:42:00 **BAD** **BAD** OK   OK   **BAD** **BAD** OK   OK   OK   **BAD**

SP_238NA_OBSERV204_NA 2016-204T13:42:00 2016-205T04:57:00 **BAD** **BAD** OK   **BAD** **BAD** **BAD** OK   OK   OK   **BAD**

SP_238NA_OBSERV205_NA 2016-205T13:57:00 2016-206T15:37:00 **BAD** **BAD** **BAD** **BAD** **BAD** **BAD** **BAD** **BAD** **BAD** **BAD**

SP_238NA_OBSERV206_NA 2016-206T23:27:00 2016-208T02:27:00 **BAD** **BAD** OK   OK   **BAD** **BAD** **BAD** **BAD** **BAD** OK   

Standard Waypoints
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Saturn 238 Legacy
Waypoints Chosen

Waypoint 1 (2016-202T09:08 – 205T14:37): 

NAC to Saturn, NEG_Z to NSP 

Waypoint 2 (2016-205T14:37 – 205T23:37): 

UVIS_SOL_OFF to Sun, NEG_X to NSP

Waypoint 3 (2016-205T23:37 – 207T00:07):

XBAND to Earth, NEG_Y to 88.793/7.407

Waypoint chosen for Radio Science occultations 

203T09:08 204T09:08 205T09:08
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Saturn 238 Legacy
Notes & Liens 

• Data Volume:

• No SMT warnings. Carrying over 504 Mb to T121 due to loss of DSS-63, forced downgrade.

• DSN:

• 5 level 3 requests for the RSS Saturn Atmospheric and Rings Occultation Experiments

Rev 238 Saturn Atmospheric and Rings Occultation Experiments:

Level 3 request from 2016-205/2100 to 2016-206/1010

Stations: DSS-55, DSS-14, DSS-25, DSS-43, DSS-35

• Resource checker:

• 2016-206T08:28:21     ENGR_238SC_DFPW206_PPS     Prior to the LMB S/C in RSS3RWAS, After the LMB S/c in DFPW_normal

•Disposition: Opmode strategy for RSS Occultation LMB is as follows:

RSSK 2016-205T21:31:50

RSS3RWAS 2016-205T22:57:00

DFPW 2016-206T08:28:21

Opmode change to DFPW is at end of deadtime

• Opmodes:
RSSK 2016-205T21:31:50

RSS3RWAS 2016-205T22:57:00

Sequence Liens (should all be SPLAT items):

• None.


