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Saturn 37 Legacy

Segment Overview and Final Products
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Segment Summary

Saturn 37 Legacy

* This was a very short segment (less than 1 day) in an inclined orbit of the Prime Mission,
squeezed in between the T23 Titan flyby and a Rings TWT led periapse segment. Inbound to
periapse, the views were of the southern hemisphere.

* The only Saturn focused science in this segment is a VIMS thermal cylindrical map.

* The remainder of the short timeline was dedicated to Titan observing, outbound from the
T23 flyby. CIRS took composition measurements and RADAR conducted southern

hemisphere scatterometry.
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Final Sequenced SPASS

Saturn 37 Legacy

Request Riders Start (SCET) Start (Epoch) Duration End (SCET) Primary Secondary Comments
Start Sequence S027 2007-005T13:50:00 |E036_SEQUENCE_027+00 (042T21:02:00 |2007-048T10:52:00
0T00:00:00
SATURN rev 37 Segment 2007-014T13:34:00 000T16:02:00 |2007-015T05:36:00
SP_037TI_WAYPTTURNO14 PRIME M, R 2007-014T13:34:00 000T00:30:00 |2007-014T14:04:00 |ISS NAC to Titan NEG_Z to North_Pole Dir
AYPO 007-014T14:04:00 000 6:00 2007-015T06:00:00 AC to Tita o No Pole D

CIRS _037TI_COMPMAP012_ PRIME I, M, R, U, V [2007-014T14:04:00 000T02:00:00 |2007-014T16:04:00 |CIRS_FPB to Titan NEG_Zto North_Pole_Dir

RADAR_037TI_SOUTHSCAT001_PRIME (M 2007-014T16:04:00 000T01:15:00 |2007-014T17:19:00 [NEG_Z to Titan POS_Y to North_Pole_Dir |RADAR must control primary and
secondary axes to obtain correct
polarization.

VIMS 037SA THRMAP00O1 PRIME I, M, U 2007-014T17:19:00 000T05:45:00 |2007-014T23:04:00 |ISS NAC to Saturn POS X to NSP

SP_037EA DLTURN414 PRIME M 2007-014T23:04:00 000T00:32:00 [2007-014T23:36:00 [XBAND to Earth NEG_ X to NEP

SP_037EA_M70METNONO014_PRIME C,M 2007-014T23:36:00 000T06:00:00 |2007-015T05:36:00 |XBAND to Earth Rolling/SRU
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Final Sequenced SMT and Data Volume

Saturn 37 Legacy

DATA VOLUME SUMMARY --- TRANSFER FRAME OVERHEAD INCLUDED (80 BITS PER 8800-BIT FRAME)

| OBSERVATION PERIOD | DOWNLINK PASS |
| \ |
i et |
| P4 | P5 | RECORDED | PLAYBACK
| \ \ | |
| === m oo |-———m- | == | mmm oo |
Start End | START SCI HK+E TOTAL CPACTY MRGN | OPNAV | SCI ENGR | TOTAL CPACTY MARGN NET MARGN CAROVR|
DOWNLINK PASS NAME doy hh:mm doy hh:mm| (Mb) (Mb) (Mb) (Mb) (Mb) (Mb) | (Mb) | (Mb) (Mb) | (Mb) (Mb) (Mb) (Mb) (%) (Mb) |
_____________________________________________________________________________________________________________________________________________________ |
SP_037EA M70METNONO14 PRIME 014 23:36 015 05:36 0 1622 38 1660 3516 1856 0 160 35 1856 3010 1153 1172 7% 0 |
_____________________________________________________________________________________________________________________________________________________ |
DATA VOLUME REPORT --- TRANSFER FRAME OVERHEAD NOT INCLUDED
Start End CAPS CDA CIRS INMS 1SS MAG MIMI RADAR RPWS UVIS VIMS PRORBE ENGR TOTAL
Event doy hh:mm doy hh:mm (Mb) (Mb) (Mb) (Mb) (Mb) (Mb) (Mb) (Mb) (Mb) (Mb) (Mb) (Mb) (Mb) (Mb)
OBSERVATION NOR 014 13:34 014 23:36 36.1 7.2 28.8 1.8 1018.2 21.7 43.6 137.2 47.3 25.7 240.0 0.0 3.1 1610.7
SP_037EA M70METNONO14 PRIME 014 23:36 015 05:36 21.6 4.3 64.8 1.1 0.0 13.0 25.9 0.0 28.3 0.0 0.0 0.0 0.0 159.0
DAILY TOTAL SCIENCE 014 13:34 015 05:36 57.7 11.5 93.6 2.9 1018.2 34.6 69.5 137.2 75.6 25.7 240.0 0.0
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Segment Geometry

Saturn 37 Legacy

006T08:55:38
001T23:25:22
€9.2 min

Orbit period:
Radius 1019937 km

&= Seg Start (Left)

Goldstone s1.5
Canberra 1
TION INFO ——-—-—-
6.9 deg 295.1 mrad
11.582 deg
9.060 deg
0.000 Rs
3.047 deg
150.240 deg
ORS b/s angle 58.8 deg
Point | NEG_Y v a SATURN v| andalign |NEG_Z v| =W v| wih NSP v| ORS rad angle 46.5 deg *
User Vector - RA 22865 TitL Up Tit R ZoomOut | [ [] Labels [¥] Axes Year |<||>||<||>| Howr Apospse_ 037 + 007T00
Periapse_037 - 001T07:23:2
DEC 74.87 Lot v Right Hl Screen | | Obits  [7] Vectors Light time: 65.1 min
- Moth | < || > || < ||> | Mindte Orbit period: 16.0 days
Paste Current RAIDEC [¥] Image Down [¥] HiRes ZoomIn | [¥] FOVs V] Lat/Lons Radius 8. 14.80 Rs
Day < > < > | Second Rad_cyl 656630 km
Z_ht_cyl -604081 km
Tum Analyzer: | SATURN V| to EARTH v| abot Z v on RWA v| = 7.1min/559deg Event |< | > Mag_L 27.33
Semi_axs
§/C SAT PHASE  ANGLR DIAMETER SUB_S/C DLON  VREL z_HGHT ANG: FROM Ecantricity
BODY occ? occ? deg) (deg mrad) ION ILAT (deg) (km/s) km) SATRN RAM Toeitoacion

960665

ga80 a1 Boan W g 0 g = -2 Earth_range 8.31 A
145844 1:;: 0.36 322 -21  -134 hff 7 -2 i1 ——— DSN ELEV —- D/L — U/L ——mmmmmm
wi?ifg i;_; 2fj i35 :3; ;1 = 2l 2 g Goldstone 42.7 14.6
1280620 134.2 ol 324 -1 -1s 3 13 i i Ganbecra o0-2 sead
e i e e o 2 = Madrid 28.6 53.3
91.4 2.0 111 -3s 39 3218 30 € -5 Tk L
73.3 s.12 335 -4  -10 -73 89 kg e e e
2438451 132.2 0.13 166 36 -174 -5321 15 e .0 :;'75_ Z “
4365784 0.34 1 -8 -173 -340851 24 3 1 S e
13460852 0.02 103 -13 -164 -1330639  32. z8 2 G e
Crosses_RP_g 0.000 Rs
960665 15.38 121.2 53 -25 0 6.6 0 s5.3  68.2 = £:380 d8g
sEp 150.964 deg
ORS b/s angle 80.6 deg
Point | NEG_Y v & [SATURN v| andalign |NEG_Z v] = [up v with [NSP v ORS rad angle 30.6 deg *
User Vector - RA: 22865 Tit L Up Tt R Zoom Out v Labels [v] Axes Year < > < > Hour
DEC: 7487 p
Left Reset Right Fill Screen Orbits  [v] Vectors Moth (<[> ]|<|]>]| Mute
Paste Current RA/DEC [v] Image Down [V] HiRes Zoom In V| FOVs V| Lat/Lons
Day <||> < > | Second
Tum Analyzer: | SATURN & = 8.8min/779deg
S t R Ph A I §/C SAT PHASE SUB__S/C  DLON VREL
aturn ange ase ng (<] BODY occ? occ? m! Rs) m) Rs) (deg) LON AT (deg) (km/s) km)
SATURN - —- 892231 13.85  99.3  7.75 257 -43 0 T 0 77.9
- 765542 0 s o0.03 18 -s0  -10 s. -3009 80.6
Segment start 16.92 121.2 _25 - 1068928 3 4 0.03 349 -3¢ -158 16.8 —19 69.8
- 728449 .08 .5 0.09 223 -85 -25 6.0 -313 77.3
- 1184136 19.64 9.0  0.05 14 -31 159 16. -6s 781
- 619814 10.27 79.4  0.14 166 -78 3 6.9 1327 %8.9
S m t E d 14 8 99 3 43 == 846087 14.00 71.3 0.35 353 -45 Sy 4.8 -2108 109.9
eg en n . . - 2289806 37.99 119.4 0.01 1s8 33 -167 10.4 -261 §7.5
- 4079656 (1] 131.6 0.02 3se G} -189 9.3 -291739 45.3
--  -- 13083001 [16  148.2 0.00 s -13  -146 7.4 -1374871 28.6
SATURN - 892231 14.80 834614  13.85  95.3 135.20 257 -43 0 %3 0 0.0 77.5 8.8
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Solar Geometry — ORS Boresight Concerns

Saturn 37 Legacy

No ORS Boresight Solar Constraints on Science Pointing.
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Daily Science Highlights

Saturn 37 Legacy

Events in this segment were not noted in the Significant Events for these days.
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Saturn 37 Legacy

Segment Integration Planning
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Timeline Gaps and Suggested Observations

Saturn 37 Legacy

Rev 37 - Proposed TOL

Activity Start Duration Pointing Notes
Segment Start/Turn to Waypoint |2007-014T13:34:00 |00:30:00
CIRS Titan Comp Map 014T14:04:00 02:00:00 [NAC to Titan; +/-Z to POLE_DIR
RADAR Titan South Map 014T716:04:00 01:00:00 |-Z to Titan; ???
VIMS Thermal Cylindrical Map 014T17:04:00 06:00:00 [NAC to Saturn; +/-Z to POLE_DIR
Turn to Downlink 014T723:04:00 00:32:00
Downlink 014T723:36:00° 06:00:00 70 m available
S. Boll : e o 1 10/05/2017



Initial SMT and Data Volume Satu 37 Legacy

Beginning of Integration:

DATA VOLUME SUMMARY

| OBSERVATION_PERIOD | DOWNLINK_PASS |
| l |
| = o e e e e | == e o e e |
| P4 | P5 | RECORDED | PLAYBACK
| | | | |
|=emm e e EETTREE |-meemmmeenns =mmmme e |
Start End | START SCI HK+E TOTAL CPACTY MARGIN | OPNAV | SCI ENGR | TOTAL CPACTY MARGIN CAROVR

DOWNLINK PASS NAME doy hh:mm doy hh:mm| (Mb) (Mb) (Mb) (Mb) (Mb) (Mb) (%)| (Mb) | (Mb) (Mb) | (Mb) (Mb) (Mb) (%) (Mb)

Start End CAPS CDA  CIRS INMS ISS MAG MIMI RADAR RPWS UVIS VIMS PROBE ENGR TOTAL
Event doy hh:mm doy hh:mm (Mb) (Mb) (Mb) (Mb) (Mb) (Mb) (Mb) (Mb) (Mb) (Mb) (Mb) (Mb) (Mb) (Mb)
OBSERVATION_NOR 014 13:34 014 23:36 36.1 T2 28.8 1.8 0.0 21:7 43.3 112.8 47.3 0.0 542.7 0.0 0.0 841.8

SP_O37EA_M70METNONO14_PRIME 014 23:36 015 05:36 21.6 4.3 75.6 152 0.0 13.0 25.9 1.4 28.3 0.0 101.6 0.0 0.0 272.8

— S. Boll . Cey e 12
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Waypoint Selection

Saturn 37 Legacy

Activity Start Duration Pointing Notes TLM

Segment Start/Turn to Waypoint [2007-014T13:34:00 [00:30:00
Safe; NAC to Titan; +/-Z to
Waypoint NAC to Saturn; +Z to POLE_DIR POLE_DIR also safe
S&ER3 or

CIRS Titan Comp Map 014T14:04:00 02:00:00 |NAC to Titan; +/-Z to POLE_DIR S&ERS5A
RADAR Titan South Map 014T716:04:00 01:00:00 |-Z to Titan; ??? S&ERS
VIMS Thermal Cylindrical Map 014T717:04:00 06:00:00 |NAC to Saturn; +/-Z to POLE_DIR S&ER3
Turn to Downlink 014723:04:00 00:32:00
Downlink 014723:36:00° 06:00:00 [Rolling? 70 m available RTE&SBx

Once Titan was chosen as the waypoint primary...

NEW WAYPOINT

CIRS_037TI_COMPMAP012_PRIME

Start(SCET) Start(Epoch) [Duration [End(SCET)
2007-014113:34:00 000700:30:00 [2007-014T14:04:00

2007-014T714:04:00
2007-014T14:04:00

000T15:32:00
000T02:00:00

2007-015T05:36:00
2007-014T16:04:00

Primary Pointing

Secondary Pointing

ISS_NAC to Titan
CIRS_FPB to Titan

ISS_NAC to Titan POS_Xto North_Pole_Dir
POS_Xto North_Pole_Dir

POS_Xto North_Pole_Dir

RADAR_037T]_SOUTHSCAT001_PRIME

2007-014T16:04:00

000T01:15:00 [2007-014T17:19:00

NEG_Z to Titan

POS_Xto North_Pole_Dir

VIMS_037SA_THRMAP001_PRIME 2007-014T17:19:00 000T05:45:00 [2007-014T23:04:00 |ISS_NAC to Saturn |POS_Zto North_Pole_Dir
SP_037EA_DLTURN414_PRIME 2007-014T723:04:00 000T00:32:00 [2007-014T23:36:00 |XBAND to Earth NT':'G_Xto NEP
SP_037EA_M70METNONO14_PRIME 2007-014T23:36:00 000T06:00:00 [2007-015T05:36:00 |XBAND to Earth Rolling

Note: Waypoint has SRU violations. A new waypoint is needed!

Options for secondary:

* NEG_Z to North_Pole_Dir

*« POS_Xto SEP

«?27?

— S.Boll 10/05/2017 I
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Waypoints Chosen

Saturn 37 Legacy

Waypoint 1 (Whole Segment): ISS_NAC to Titan; NEG_Z to North_Pole_Dir

Rt

SATURN
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Notes & Liens

Saturn 37 Legacy

Timing
— Start 2007-014T13:34:00
— End 2007-015T05:36:00
Pointing
— Waypoints have been re-validated
— Downlink attitudes have been re-validated

— SP turns are safe

Data Volume

— OK with significant margin. (See DSN note below).

CIMS
— All requests are currently approved
OpModes
— RADWUO014, RADRWAO14, DFPWO014
— Timing on page 11
DSN

— Assumes STEREO launches before January
— 70M Usage is 100% over 1 pass
— Stations Used:

+ DSS-63 (Madrid 70M) on DOY 014/015. Proposed return to service is DOY 02.
+ 942 Mb margin will reduce pain if 70M is not available

— S. Boll
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