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Saturn 235 Legacy

Segment Overview and Final Products
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Saturn 235 Legacy
Segment Summary

• Saturn 235 was a two day long periapse segment (R = 13.81 to 8.24 Rs).  The S/C was in an 

inclined orbit.  The segment covered a wide range of Saturn phase angles. The view began 

at Saturn’s equator, but was then of southern latitudes for much of  the remainder of the 

segment.

• VIMS focused on hemisphere maps, UVIS on auroral observations. 

• The Sun approached to within 13.75 degrees of Saturn center at 126T08:04, so while 

portions of Saturn were still observable, ORS had to exercise some care to avoid the Sun. 

• DOY 125 downlink designated as OTM backup. 
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Saturn 235 Legacy
Final Sequenced SPASS

G
ap

 1
G

ap
 2



6
Keven Uchida 07/28/2017

Saturn 235 Legacy
Final Sequenced SMT and Data Volume
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Saturn 235 Legacy
Segment Geometry

Saturn 

Range

Phase 

Angle

Sub-S/C 

Lat.

Segment 

Start

12.21 33.7 4

Periapse 8.34 107.7 -26

Segment End 13.81 163.7 -13

Start Periapsis 

End 
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Saturn 235 Legacy
Solar Geometry – ORS Boresight Concerns

Note on SP_235NA_OBSERV125_NA period:    

There are Sun to ORS boresight issues near 

end of  period.  With NEG_Y to Saturn, the Sun 

enters within:

– 15 deg of ORS boresight @ 

126T07:32:00

– 13.75 deg of ORS boresight by time 

of last DL turn at 126T08:04

Path of Sun
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Saturn 235 Legacy
Daily Science Highlights

DOY 124:  Saturn 235, a two day long periapsis segment, began on this day with 

VIMS_235SA_NHEMMAP001. This ~3 hour long VIMS activity consisted of mosaic mapping of 

Saturn’s day lit hemisphere, from the equator to north polar latitudes.  After ring plane crossing at 

14:22:49, VIMS then performed ~11 hours of mapping from the equator to south polar latitudes 

(VIMS_235SA_SHEMMAP001) .  Both VIMs mapping activities had CIRS and ISS as riders. 

DOY 125: Following the hemisphere maps, VIMS concentrated on mapping of Saturn’s south polar 

region (VIMS_235SA_SPOLEMAP001).  

DOY 126:  On this day we begn with auroral observations (of the southern auroral zone) led by UVIS 

(UVIS_235SA_AURSTARE001 and UVIS_235SA_AURSTARE002) – CIRS, ISS and VIMS were 

riders.   Between the two auroral stare activities, ISS spent two hours imaging the thin bright limb of 

Saturn (ISS_235SA_LIMBINT001), with CIRS, UVIS and VIMS riding along.  
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Saturn 235 Legacy

Segment Integration Planning
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Saturn 235 Legacy
Timeline Gaps and Suggested Observations

Gap 1
Time: 124T20:09:00 - 125T09:49:00

Duration:  13:40:00

Phase Angle: 35.2 – 77.6

Rs Range: 12.0 - 8.9

Sub S/C Lat: +3 to -17

Gap 2
Time: 125T20:09:00 - 126T08:04:00

Duration:  11:55:00

Phase Angle: 124.2 – 166.2

Rs Range: 8.5 – 10.7

Sub S/C Lat: -29 to -22

Gap 1: Suggested Observations 
• High Res Imaging of N. Equatorial Region (0-15 deg north Lat)         Dur: 02h40m 

• Note: Ring Plane Crossing  @  ~124T22:49:00

• High Res Imaging of S. Equatorial Region (0-15 deg south Lat)        Dur: 11h00m

Gap 2: Suggested Observations
• CIRS COMPSIT  (Gap 2 start to 126T01:09)

• ISS bright limb/crescent imaging (126T01:09 to 126T04:09)

• CIRS COMPSIT (126T04:09 to Gap 2 end)

or 

• VIMS south polar region campaign with auroral mapping (at beginning of Gap 2)
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Saturn 235 Legacy
Initial SMT and Data Volume

CAPS    CDA     CIRS    INMS    ISS       MAG     MIMI    RADAR    RPWS    UVIS    VIMS    PROBE  
(Mb)    (Mb)    (Mb)    (Mb)    (Mb)    (Mb)     (Mb)     (Mb)     (Mb)      (Mb)    (Mb)     (Mb)
-------------------------------------------------------------------------------------------------------------------

TOTAL RECORDED (OPNAV data not included)          0.0       162.7   0.0      27.3     0.0        84.9      146.1     0.0     763.5      9.9       0.0     0.0

No initial data volume issues 
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Saturn 235 Legacy
Waypoint Selection

RBOT - Friendly

Standard Waypoints

Neg_X_2_NSP (0,0,5) Neg_Z_2_NSP (-5,0,0)
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Saturn 235 Legacy
Waypoints Chosen

Waypoint 2 (125T20:09 – 126T08:44): NEG_Y to Saturn (0,0,5), NEG_X to NSP

Waypoint 1 (2016-124T20:09 – 125T10:29): NEG_Y to Saturn, NEG_X to NSP
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Saturn 235 Legacy
Notes and Liens (1/2)

• Pointing:

• All waypoints used are valid. 
• Sun enters within15 deg of Saturn center at 126T07:32:00 near the end of the first observation period 

(SP_235NA_OBSERV124_NA).   Used [ISS_NAC to Saturn (0.0,0.0,5.0 deg. offset), NEG_X to NSP] as a 
valid waypoint.

• SP_235EA_DLTURN126_PRIME receives the following PDT FR violation ----- “2016-126T08:04:02.000   
Profile_Acceleration_Violation ...”.  Also at 2016-126T08:05:52.000

• SIPS must manually reduce/increase the RWA Angular Acceleration Z-Axis Component (in the PDT SASF) 
from 2.20000072611e-0 to 2.20e-0

• UVIS_235SA_AURSTARE002_PRIME may require a CIRS operational boresight waiver for last ~1 hr of this 
activity.   

• Data Volume:

• No SMT warnings

• DSN:

• No Level 3 requests

• ap_downlink warning: 70m usage for sequence exceeds project commitment of <= 35%; is at 50% Warning: 
number of sequence upload passes is 0; should be 5 or more 

• Periapsis segment – One of only two DLs is a 70m.  Negotiate in integration. 

• ap_downlink warning: number of sequence upload passes is 0; should be 5 or more 

• This is not an end of sequence segment requiring upload passes.
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Saturn 235 Legacy
Notes and Liens(2/2)

• Resource checker:

• SP_235EA_C34BWGOTB125_PRIME: Manually verify identical inertial pointing, the primary OTM may exist in 
the previous segment/sequence.

• We confirm identical inertial pointing with preceding OTP in XD_235 segment (XBAND to Earth / Neg X to 
356.0/-29.0)

• Opmodes: 

• No UNIQUE opmodes

• RSS2RWAP-FAST (SCO verified) is used for RSS Operations Readiness Test (ORT) over 
SP_235EA_C70METNON126 pass. 

Sequence Liens (should all be SPLAT items):

• List any Liens to be worked in SIP, ie

• None


