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Saturn 137 Legacy

Segment Overview and Final Products
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Segment Summary

Saturn 137 Legacy

* Saturn 137 is the last segment in S62, a sequence in the Equinox extended mission. The
spacecraft stays relatively equatorial during this three day long segment.

* Primary science includes a UVIS scan, VIMS hemispherical maps, and an ISS imaging
observation of the transit of Telesto across Rhea (out-of-discipline).
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Final Sequenced SPASS

Saturn 137 Legacy

Request
SATURN REV_137 Segment

Riders

Start (SCET)
2010-247T06:33:00

Start (Epoch])

Duration
002T00:00:00

End
2010-249T06:33:00

Primary

Secondary

Comments

SP_1375A_WAYPTTURN247_PRIME
NEW WAYPOINT
UVIS_137SA_EUVFUVOO1_PRIME
VIMS_1375A_REGMAPOO1_PRIME

2010-247T06:33:00
2010-247T07:13:00
2010-247T07:13:00
2010-247723:13:00

000T00:40:00
001T14:20:00
000T16:00:00
000T03:39:00

2010-247707:13.00
2010-248T21:33:00
2010-247T23:13:00
2010-248T02:52:00

155_MNAC to Saturn
I1S5_MNAC to Saturn
UVIS_FUV to Saturn
I1S5_MNAC to Saturn

NEG_Z to 84.1/84.1
NEG_Z to 84.1/84.1
NEG_Z to 84.1/84.1
NEG_Z to 84.1/84.1

I155_137TL_MUTUALEVEOO1_PRIME

2010-248T02:52:00

000T01:07:00

2010-248T03:59:00

1S5_NAC to Telesto

NEG_Z to 84.1/84.1

I55_NAC to Telesto control of secondary
axis not required

VIMS_1375A_REGMAP0O02_PRIME

Gap,1

2010-248T03:59:00

000T15:24:00

2010-248T19:23:00

I1S5_MAC to Saturn

NEG_Z to 84.1/84.1

Secondary: Neg Z to 84.1/84.1

S5P_137EA_DLTURN248_PRIME

2010-248T719:23:00

000T00:40:00

2010-248T20:03:00

XBAND to Earth

NEG_Y to 274.96/-3.3

NEG_Y to 274.96/-3.30, (NEG_Y to Saturn
(0,0,-9.5}), MIMI

5P_137EA_YBIAS248_PRIME
NEW WAYPOINT

5P_137EA_C70METSEQ248_PRIME

M

2010-248720:03:00
2010-248T21:33:00

2010-248721:33:00

000T01:30:00

000T08:40:00

2010-248721:33:00
2010-249T06:33:00

2010-249T06:13.00

XBAND to Earth
XBAND to Earth

XBAND to Earth

NEG_Y to 274.96/-3.3
NEG_Y to 274.96/-3.3

NEG_Y to 274.96/-3.3

NEG_Y to 274.96/-3.30, (NEG_Y to Saturn
(2,0,-9.5)), MIMI

— K. Cloutier

dience | Lapping o

LGANACE

Lém

08/31/2017



Final Sequenced SMT and Data Volume

Saturn 137 Legacy

DATA VOLUME SUMMARY --— TRAMSFER FRAME OVERHEAD INCLUDED (8@ BITS PER B888-BIT FRAME)

| DBSERVATION_PERIOD | DOWNLINK_PASS
| | |
e e |
| P4 | P5 | RECORDED | PLAYBACK
| | | | |
| J———— | ————— | |
Start End | START SCI HK+E TOTAL CPACTY MRGN | OPMAV | GCI  ENGR | TOTAL CPACTY MARGM NET_MARGN CARDVR |
DOWNLINK PASS MAME doy hh:mm doy hhimm| (Mb)  (Mb) (Mb) (Mb)  (Mb) (Mb) | (Mb) | (Mb) (Mb) | (Mb) (Mb) (Mb) (Mb) (%) (Mb)
_____________________________________________________________________________________________________________________________________________________ |
SP_137EA_CT@METSEQ246_PRIME 248 21:33 249 B86:13 @ 2335 165 2508 3388  BOR @ 237 51 2788 280 188 118 4% @ |
_____________________________________________________________________________________________________________________________________________________ |
DATA VOLUME REPORT --- TRANSFER FRAME OVERHEAD MOT INCLUDED
Start End CAPS (DA CIRS INMS IS5  MAG MIMI RADAR RPWS LVIS VIMS PROBE ENGR TOTAL
Event doy hhimm doy hhzmm  (Mb)  (Mb)  (Mb)  (Mb) (Mb) (Mb) (Mb) (Mb) (Mb) (Mb) (Mb) (Mb) (Mb)  (Mb)
DBSERVATION_NOR 247 @6:33 248 21:33 140.4 73.6 0.9 24.1 324.9 B4.2 168.5 0.9 183.0 245.2 1870.0 0.0 163.0 2476.0
SP_137EA_CT@METSEQ248_PRIME 248 21:33 240 96:13  31.2 16.3 @2.8 3.1  @.9 18.7 37.4 8.8 48.0 4.8 9.8 9.8 8.8 235.3
DAILY TOTAL SCIENCE 247 86:33 249 96:13 171.6 B9.9 B2.B  27.2 324.9 183.8 285.0 0.8 224.8 250.0 1879.8 0.8 163.8@
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Segment Geometry

Saturn 137 Legacy

Rev 137 CUTBOUND
2010 - 247T06:33:00 SCET

2010 SEP 04 06:
2010 SEF 04 08:
Apoapee_ 137 +
Periapas_137 +
Light time:
orbit perdad:
Radiua
Rad_oyl
Z_ht oyl
Mag L
Semi_axs
Eccentrioity
Inclination
Sun_range
Earth_rangs

——— DSN ELEV — D/L — W/L ——

33:00 SCET
00:03 ERT
011705: 08150
00170453134
B7.0 min
z0.0 days

237020 lm 15.55 Rs
236833 lm 15.55 Rs
15427 Jem 0.26 Re

15.55

1418325 km 23.54 Rs

0.853
4.63 dag
9.55 A

10.47 AU

Segment Start: 2010-247T06:33
—

Goldstone -50.4 -22.2
Canberra 18.2  4s.1
Madrid 3.z -z8.8
——— LOOK DIRECTION TN -
18.4 deg 321.2 mrad
-123.248 dag
CEC 5.265 dag
Crosses_RF_§ 0.000 Rs
EFS 2.360 dag
S Segment End: 2010-249T06:33
cRS b/s angle 130.1 deg -
Point | NEG_Y 4 at | SATURN 4 andalign POSX & =  Up & with  NSP S| ore rad angle 84.7 deg * eg ent n . .
User vector - RA: | +86.506 TiltL up Tilt R ZoomOut v | Labels [v| Axes Year [ b | [ 4 » | Hour Rev 137 CUTBOUND
. y — T3 . 2010 - 243706133100 SCET
DEC:  -20.791 Left Reset Right Fill Screen Orbits v Vectors  Month | 4 » | | 4 » | Minute EE £ (5 (el Ce
— T T 2 100103
Paste Current RA/DEC 7/ Image  Down | Hi Res Zoom In ¥ FOVs /! Latflons Day (4 B ||« » | Second ,22;:1:_2270? arnent
——— Teriapes 137 +
Turn analyzer: SATURN & to  EARTH $ about Z S on  RWA & = 12.5 min j 127.9 deg Evantl - b‘ Light time:
orbit perdad: 20.0 daye
8/ sAr RANGE __ ALTITUDE____ THASE ANGLR DIAWETER SUB_ 8/C ALON  VREL ®_HEHT _ ANGLE___ FROM Rading 173l7ze km 28.73 Ra
BODY occr ooc? [Jem] [Re] [Jem] [Re] [deg] [deg mrad] LAY  [deq) (kmfa) (km)  SATRM EARTH RAM Rad cyl 1731544 km 2B.71 Ra
£ ht oyl -25122 km -0.42 Be
SATURN - - 237020 15.55 BTETSL 14.55 45,5 7.38  128.73 55 1 0 7.4 0 0.0 127.3 153.4 HEO L 28,74
MINAS 1093171 18.14 1092966 18.14 55.3 0.0z 0.38 | -0 148 16.3 B EEL] 5.4 122.5 153.9 ol Zet AHRRER Lo ZELEE B
ERCELACIS 735117 12.20  TILBEI  12.1%  41.2  D.0d 0.70 22 1 -z 14.0 32 8.7 136.6 167.9 Eccantriclty  0.853
TETHYS 64781%  10.75 647278 10.74 54.0 oo 1.67 167 [ a a.3 5221 4.1 123.8 1s5.2 Inclination 4.63 dag
DICHE szolpl  1s.27 slss54n 15.26 26.7 o.07 l.23 278 1 -78 15.9 152 23.5 151.2 135.3 g 2,66 B
REEA — —— 1381214 22.57 1380447 22.91  35.7  0.06 337 o -13a 15.7 -103 14.4 142.2 133.4 Earth ranga  10.458 AU
TITAN -—— —— 1spapss  26.50 1500481 26.58 s7.0 o.18 35 1 a7 4.3 -6537 47.4  80.7 113.1 ——— LSN ELEV — D/L — WL —————
HYFERION — — 1711666  28.4D 1711545 28,40 6.6 0.0l 264 41 -94 12.5 1s07a 52.7 134.9 143.3 Pl =Sl =il
TAFETUS -— —— 43B6ESB  T2.T9  43B5811 TELTT T4.3 o.0z 13 -2 143 4.0 -a76590 27.5 103.2 132.4 Canbarra is.8  47.3
FHOEBE ——  —— 13adesTs 22145 13adedEd 231.ds 23.0 o.on 124 7 -los a.0 2227753 7.5 1s53.0 133.1 nadrid 4.5 277
SATURN - - 237020 15.55 BT675L 14.55 45,5 7.38  128.73 55 1 0 7.4 0 0.0 127.3 153.4 «0 deg 173.3 mrad
.042 dag
DEC 5.909 deg
Crosses RP B 0.000 Rs
Ers 2.18% dag
SEP 21.209 deg
= = ) = = = bfs angle 108.0 deg
Saturn Range Phase Angle Point | NEG_Y ¢ at | SATURN ¢ andalign  POSX £ = Up & with | NSP ¢ rad angle B3.5 deg *
User vector -RA:  +B6.506 Tilt L up TiltR ZoomOut = v | Labels 7 Axes Year |4 B | [ 4 B | Hour
Segment Sta rt 1555 RS 499 deg 1 DEC: | -20.791 Left Reset Right Fill Screen Orbits (v Vectors  Month [ 4 b | [ @ B | Minute
Paste Current RA/DEC | Image Down | Hi Res Zgom In ¥ FOVs ! Latflons Day ‘ 4 » ‘ | « » | Second
Segment End 2873 Rs 719 deg _1 Turn analyzer: | SATURN % to  EARTH % about | Z < on | RWA £ = 10.9 min [ 106.0 deg Event [ 4 |
sfc sar RANGE __MLTITUDE ___ THASE ANGLR DIAMETER SUB_ S/C ALON  VREL I_HGHT __ ANGLE___FROM___
BOD¥ occe occe [lem] [Re] [lem] [Re] [deg] [deg mrad] LON LAY [deg) (km/fa) (km)  SATEN EARTH RAM
SATURN -- 1731726  28.73 1674458 27.73 713 3.3%  G3.62 214 -1 a 4.1 a 0.0 lod.0 144.8
KINAS -- 1833306  30.53 1838705 30.53  7E.T  0.01 o.23 51 -z 133 132 -3848 4.3 1012 1333
ENCELADUS ~ — 1967500 32,65 1967243 3z.64 Tl o.od 0.26 357 -1 132 15.5 -39 0.3 106.3 145.5
TETHES -- 1442422 23.53 1441882 23.32 740 0.04 0.75 163 -2 10 5.1 5614 2.0 104.0 142.8
— - M7Ezzd  24.53  1477EEz  24.52 81.3  o.od 0,76 127 -1 43 6.1 -151 lo.0  98.0 13d.8
— — 17dssps zs.ol ATATTAZ 29, (1 o.os o888z -1 a3 5.1 -1u60 17.4 337 127.2
— - 1761653 23 1753078 23.13  111.6  0.17 2.2 &5 -1 71 2.0 -1543 33.8  66.3 104.3
— —  s7Rald 80 2578223 dz.80 2.6 0.0l 0.13 33 -6z 112 3.5 324 29.5 135.4 173.7
— — siamezo .08 5187173 B6.0T7  B3.6  D0.02 ooz 13 -4 161 5.3 -923973  16.3 94.0 130.2
-—— —— 130693331 216.85 13069218 216.85  Z1.8  0.00 n.0z 185 6 -8 3.1 2422295 4.2 159.9 124.9
SATURN — — 1731726 28.73 167ids®  27.73 718 388 G9.62 214 -1 a 4.1 a 0.0 log. 1448
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Solar Geometry — ORS Boresight Concerns

Saturn 137 Legacy

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

Saturn 137 Legacy

September 4th, 2010 (DOY 247): UVIS began the day with a scan, in high
resolution mode, across Saturn’s visible hemisphere. This was followed by a
VIMS hemispherical map of Saturn.

September 5%, 2010 (DOY 248): ISS took the opportunity to image a “mutual
event”, where Telesto, one of the small satellites of Saturn transited across
another satellite, Rhea. We ended the day with another VIMS hemispherical
map of Saturn.
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Saturn 137 Legacy

Segment Integration Planning
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Timeline Gaps and Suggested Observations

Saturn 137 Legacy

This segment contained only one observation period.

Suggested Observations:

« VIMS Regional Maps and an ISS observation of the transit of Telesto across Rhea
« OpNav observation

— K. Cloutier dience Dbsring s Sequonce Team 1 08/31/2017 —



Initial SMT and Data Volume

Saturn 137 Legacy

Beginning of Integration:

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

| OBSERVATION FERIOD | DOWNLINK PASS

| | |
fmmm e e o e e |

| Prg | B5 | ERECORDED | PLAYBACK
| | | | |
Jrmm e e |-~ J e | == e e e |
Start End | START SCI HK+E TOTAL CPACTY MRGNW | OFNAV | S5CI ENGR | TOTAL CPACTY MARGH WET MARGN CAROVR|
DOWNLINK PASS WAME doy hhimm doy hhimm| (Mb) (Mb) (Mb) (Mb} (Mb) (Mb) | (Mb) | (Mb) (Mb) | (Mb) (Mb) (Mb) (Mb) (%)  (Mb) |
________________________________________________________________________________________________________________________________________________ I
5P 137EA CT70OMETSEQ24B_PRIME 248 21:33 249 06:33 0 2051 165 2216 3318 1102 4] 247 53 2516 2983 467 16% 0|
________________________________________________________________________________________________________________________________________________ I

* Downlink Limited - margin available: approx 460 Mb
» Gap fill must not exceed downlink margin

DATA VOLUME REPORT --- TRANSFER FRAME OVERHEAD MOT INCLUDED

Start End CAFS CDA CIRS INMS ISs MAG MIMI RADAR REW3 UvVIS VIMS FROBE ENGER TOTAL
Event doy hh:mm doy hh:mm (Mb) (Mb) (Mb) (Mb) (M) (Mb) (Mb) (Mb) (ME) (Mb) (Mb) (M) (M) (MD)
OBSERVATION NOR 247 06:33 248 21:33 140.4 50.1 0.0 24.1 248.0 B4.2 168.5 0.0 183.% 2ZB%.8 760.0 0.0 163.0 2152.1
OBSERVATION SI 247 06:33 248 21:33 0.0 0.0 0.0 0.0 43.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 43.5
5P _137EA CTOMETSEQZ4B_PRIME 248 21:33 249 06:33 32.4 17.0 BE.4 3.2 0.0 19.4 3a.9 0.0 42 .4 4.9 0.0 0.0 0.0 244.7
DAILY TOTAL SCIENCE 247 06:33 249 06:33 172.8 107.1 BE.4 27.3 29%1.5 103.7 207.4 0.0 226.4 2Z54.8 760.0 0.0 163.0
CAPS CDRA CIES INMS ISS MAG MIMI RADAR REWS uvIs VIMS FROBE
(Mb) (Mb) (Mb) [(Mb} (Mb) (Mb) (Mb) (Mb) [(Mb} (Mb) (Mb) (Mb}
TOTAL RECORDED (OPWAV data not included) 172.8 107.1 86.4 27.3 291.5 103.7 207.4 0.0 226.4 294.8 T60.0 0.0

— K. Cloutier E%T Ccience Plassing v Sequence Team 12 08/31/2017 —



Waypoint Selection

Saturn 137 Legacy

Waypoint Options for Secondary Axis:

NEG_Xto 84.1/84.1 2.72 min 5.36 min 19.4 min
NEG Z to 84.1/84.1 2.72 min 5.36 min 19.4 min
— K. Cloutier 08/31/2017 —
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Waypoints Chosen

Saturn 137 Legacy

Waypoint 1 (2010-247T06:33 — 249T06:33): NAC to Saturn, NEG_Z to 84.1/84.1

— K. Cloutier dience Dbsring s Sequonce Team 14 08/31/2017 —



Notes & Liens

Saturn 137 Legacy

* Pointing:
* None
* Data Volume:

* SSR emptied at the end of sequence
* DSN:

* Noissues
* Opmodes:

* None
* Special Activities:

* None

Sequence Liens:
* None

— K. Cloutier dience Dbsring s Sequonce Team 15 08/31/2017



