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Saturn 143 R3 Legacy

Segment Overview and Final Products
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Segment Summary

Saturn 143 R3 Legacy

* Rev 143 R3is an EQ1 periapse segment.

— Saturn science included two high priority UVIS scans across Saturn’s visible
hemisphere to form spectral images (EUVFUV) and two stellar occultations to
determine H/He ratio in the atmosphere. VIMS also made regional maps near the
equator.

* A Rhea flyby (R3) occurred on DOY 011.

— CAPS and the rest of the MAPS team investigated the interaction between Rhea and
Saturn’s magnetosphere. ISS created a global mosaic of regions of Rhea. ISS also
attempted to image possible rings around Rhea

— A custom period and a Ground Movable Block was used to sequence this flyby

— A Dual Playback of Rhea Flyby data was performed

— K. Cloutier dience Dbsring s Sequonce Team 4 08/16/2017 —



Final Sequenced SPASS

Saturn 143 R3 Legacy

Request
"SATURN_143, Rhea Flyby R3"...

Riders

Start (SCET)
2011-009709:11:00

Start (Epoch)

Duration
003T08:15:00

End
2011-012717:26:00

Primary

Secondary

Comments

SP_143EA_WAYPTTURNODS_PRIME

2011-009T09:11:00

000T00:38:00

2011-009T09:49:00

IS5_NAC to Saturn (0.0,0.0,15.0
deg. offset)

NEG_X to 41.0/83.6

Part 1 of 2 part turn.

SP_143EA_WAYPTTURN40S_PRIME

2011-009709:49:00

000T00:06:00

2011-009T09:55:00

ISS_NAC to Saturn

NEG_X to 41.0/83.6

Part 2 of 2 part turn

o { VIMS_1435A_REGMAP0OO1_PRIME
©

< -[VIMS_ldSSA_REGMAPOth_PRIME
f@ M 5P_1435A_DEADTIMEO11_PRIME

Gap 5

| Jeo1zco9mog:ss0 | 0 |000T03:11:00 [2011-009T13:06:00 [ISS_NAC to Saturn NEG_X to 41.0/83.6

2011-009T09:55:00

000T13:16:00

2011-009T23:11:00

ISS_NAC to Saturn

NEG_X to 41.0/83.6

UVIS_143SA_EUVFUVDO1_PIE
SP_143EA_DLTURNDOS_PRIME

| Jeomzcogm22:31:00 | 0 |000TO0:40:00 [2011-009T23:11:00 |XBAND to Earth POS_X to NSP

2011-009T13:06:00

2011-009T23:11:00

000T09:25:00 2011-009T22:31:00 UVIS_FUV to Saturn

000T11:10:00

2011-010T10:21:00

XBAND to Earth

NEG_X to 41.0/83.6

POS_X to NSP

This is a PIE

SP_143EA_M34BWGSEQ010_PRIME

2011-010T00:41:00

000T09:00:00

2011-010T09:41:00

XBAND to Earth

POS_X to NSP

NEG_X to NEP or NSP, CAPS - changed to allow a safe turn

SP_143EA_WAYPTTURNO10_PRIME
NEW WAYPOINT

2011-010709:41:00
2011-010T10:21:00

000T00:40:00
001T19:35:00

2011-010710:21:00
2011-012T05:56:00

ISS_MNAC to Saturn
ISS_NAC to Saturn

NEG_X to 39.8/83.6
NEG_X to 39.8/83.6

UVIS_1435A_EUVFUVD02_PIE

2011-010T10:21:00

000T04:28:00

2011-010T14:49:00

UVIS_FUV to Saturn

NEG_X to 39.8/83.6

This is a PIE

VIMS_143SA_ALPCMAOCCOD1_PIE  |C, | 2011-010714:49:00 000702:42:00 |2011-010T17:31:00 |CIRS_FPB to 101.287/-16.716 PIC
Periapse R =3.578 Rs, lat ... 2011-010T716:13:38 000T00:00:01 |2011-010T16:13:39
VIMS_143SA_RLEQOCCO01_PIE Syl 2011-010T17:31:00 000T02:30:00 |2011-010T20:01:00 |CIRS_FPB to 146.889/11.429 PIC
C 2011-010T720:01:00 000T07:52:00 |2011-011T03:53:00 |ISS_NAC to Saturn NEG_X to 39.8/83.6

Begin Custom

CAPS_143RH_RHEAPTGO01_PIE

I, M, U

2011-011T04:03:00
2011-011T04:08:25

2011-011704:08:25

GMB_E143_RHEA_R3-000T00:45:00

000T00:00:01

000T01:24:00

2011-011T04:08:25
2011-011T04:08:26

2011-011T05:32:25

ISS_NAC to Saturn
IS5_NAC to Saturn
NEG_X to Dust_RAM (40.0,0.0,0.0
deg. offset)

NEG_X to 39.8/83.6
NEG_X to 39.8/83.6

POS_Y to COROT

Pick up at ISS_NAC to Saturn, NEG_X to 39.8/83.6; Hand
off at ISS_NAC to Rhea, NEG_X to 39.8/83.6. Collaborative

143RH (t) R3 RHEA Outboun...

2011-011T04:53:25

000T00:00:01

2011-011T04:53:26

1SS_143RH_RHEAQ01_PIE
End Custom

SP_1435A_DEADTIME411_PRIME

C M,

(=

2011-011705:32:25
2011-011T09:38:25
2011-011T09:38:25

GMB_E143_RHEA_R3+000T00:39:00

GMB_E143_RHEA_R3+000T04:45:00

000T04:06:00

2011-011T09:38:25
2011-011T09:38:26
2011-011T09:43:00

155_NAC to Rhea
ISS_NAC to Saturn
ISS_NAC to Saturn

NEG_X to 39.8/83.6
NEG_X to 39.8/83.6
NEG_X to 39.8/83.6

Pick up at 1S5_NAC to Rhea, NEG_X to 39.8/83.6; Hand off
at 1S5_NAC to Saturn, NEG_X to 39.8/83.6.

2011-012T19:00:00

XBAND to Earth

POS_X to NSP

SP_143EA_DLTURNO11_PRIME 2011-011T09:43:00 000T00:40:00 |2011-011710:23:00 |XBAND to Earth NEG_X to 281.664/47.792 |add +45-degree offset to downlink per 565 RBOT strategy
SP_143EA_G70METNONO11_PRIME |E 2011-011T710:23:00 000T02:48:00 |2011-011713:11:00 |XBAND to Earth NEG_X to 281.664/47.792 |add +45-degree offset to downlink per 565 RBOT strategy
SP_143EA_C70METNONO11_PRIME 2011-011713:11:00 000T01:25:00 |2011-011T14:36:00 |XBAND to Earth NEG_X to 281.664/47.792 |add +45-degree offset to downlink per 565 RBOT strategy
SP_143EA_WAYPTTURNO11_PRIME 2011-011T14:36:00 000700:40:00 |2011-011T15:16:00 |(ISS_NAC to Saturn NEG_X to 39.8/83.6

VIMS_143SA_REGMAPQO3_PRIME C 2011-011715:16:00 000T14:00:00 |2011-012705:16:00 |[ISS_NAC to Saturn NEG_X to 39.8/83.6

SP_143EA_DLTURNO12_PRIME 2011-012T05:16:00 000T00:40:00 |2011-012T05:56:00 |XBAND to Earth POS_X to NSP

SP_143EA_G7OMETSEQO12_PRIME |C 2011-012T07:26:00 000T09:00:00 [2011-012T16:26:00 |XBAND to Earth 3_Hr_Rolling POS_X ta NEP or NSP, CAPS
SP_143EA_C70METNONO12_PRIME |C 2011-012T16:26:00 000T01:00:00 |2011-012T17:26:00 |XBAND to Earth POS_X to NSP POS_X to NEP or NSP, CAPS
K. Cloutier dience P Lamping v \eauence | cam 08/16/2017



Final Sequenced SMT and Data Volume

Saturn 143 R3 Legacy

DATA VOLUME SUMMARY --— TRANSFER FRAME OVERHEAD INCLUDED (&8 BITS PER BE8AB-BIT FRAME)

|
|
|
| P4 | PS5 | RECORDED | PLAYBACK |
| | | | |
e E—— E— . |
Start End | START SCI HK+E TOTAL CPACTY MRGN | OPNAV | SCI  ENGR | TOTAL CPACTY MARGN NET_MARGN CAROVR|
DOWNLINK PASS NAME doy hhimm doy hhimm| (Mb)  (Mb) (Mb) (Mb)  (Mb) (Mb) | (Mb) | (Mb) (Mb) | (Mb) (Mb) (Mb) ({Mb) (%)  (Mb) |
_____________________________________________________________________________________________________________________________________________________ |
SP_143EA_M34BWGSEQB10_PRIME 018 08:41 018 09:41 3 765 65 B34 3308 2475 ® 280 53 1176 651 -525  -35  @% 525 |
SP_143EA_G7OMETNON@11_PRIME @11 10:23 @11 13:11 525 2673 122 3320 3382  -10 2 65 17 3390 1192 -2199 35  @% 2198 |
SP_143EA_C7PMETNON@11_PRIME 811 13:11 811 14:36 2198 @ @ 2108 3389 1111 B 33 B 2238 389 -1858  -35 0% 1850 |
SP_143EA_G7OMETSEQ@12_PRIME ©12 87:26 @12 16:26 1850 1424 71 3345 3389  -35 ® 337 53 3608 3651 -40 1756  10% 48 |
SP_143EA_CTOMETNON®12_PRIME 812 16:26 012 17:26 48 o 8 48 3380 3261 B 419 6 473 431  -42 1756  30% 42 |
_____________________________________________________________________________________________________________________________________________________ |
DATA VOLUME REPORT —-- TRANSFER FRAME OVERHEAD NOT INCLUDED
Start End CAPS (DA CIRS INMS IS5  MAG MIMI RADAR RPWS UVIS VIMS PROBE ENGR TOTAL
Event doy hhimm doy hhimm  (Mb)  (Mb)  (Mb)  (Mb) (Mb) (Mb) (Mb) (Mb) (Mb) (Mb) (Mb) (Mb) (Mb)  (Mb)
DBSERVATION_NOR P03 §9:11 @10 @8:41  55.8 98.7 8.8 5.6 165.8 27.6 33.5 0.8 50.2 170.% 158.8 0.0 64.8 B22.9
SP_143EA_M34BWGSEQ@1@_PRIME @10 @9:41 010 89:41  32.4 84,0 B86.4 13,3 0.0 16.8 19.4 8.8 29.2 4.7 8.8 0.8 0.0 286.3
DAILY TOTAL SCIENCE P00 ©0:11 010 @0:41  BE.2 184.6 86.4 18.0 165.0 43.6 52.0 0.8 79.4 175.5 158.0 0.0 64.8
0BSERVATION_NOR 1@ ©9:41 @11 10:23 106.0 233.@ 221.3 30,1 769.9 77.6 62.2 0.8 427.4 121.5 508.0 0.0 120.9 2760.7
SP_143EA_G7OMETNON@11_PRIME @11 1@:23 011 13:11  10.1 26.4 @.9 1.8 0.8 5.8 8.6 @.9 13.1 0.8 0.8 0.0 0.9 64.1
SP_143EA_C7OMETNON@11_PRIME 811 13:11 811 14:36 5.1 13.4 8.8 ©.5 0.0 2.5 4.3 0.8 6.6 0.0 0.8 0.8 0.0 32.5
DAILY TOTAL SCIENCE 10 89:41 @11 14:36 212.1 272.7 221.3 4@.6 769.9 B5.1 75.1 8.8 447.1 121.5 508.8 0.8 120.9
0BSERVATION_NOR 11 14:36 012 ©7:26  68.6 50.7 100.8 6.1 148.8 29.9 51.5 0.8 221.5 0.0 758.8 0.0 70.4 14B81.5
SP_143EA_G7PMETSEQ@12_PRIME 812 ©7:26 012 16:26  32.4 17.8 B86.4 3.2  @8.0 16.8 27.5  @.8 146.1 4.9 8.8 8.8 0.0 333.6
SP_143EA_C7@METNON@12_PRIME 812 16:26 012 17:26 i.6 1. 1e.8 @.4 @.e 1.8 3.1 8.8 4.7 0.9 0.8 9.8 389.5 415.7
DAILY TOTAL SCIENCE 11 14:36 012 17:26  06.6 60.6 108.8 0.7 140.0 47.7 82.1 0.8 372.3 4.0 758.0 0.0 450.8
— K. Cloutier - o o 6 08/16/2017 —



Segment Geometry

Saturn 143 R3 Legacy

Segment Start: 2011-009T09:11
g A— Periapse: 2011-010T16:13:38

2011~ 00SP03:11:00 SCET

Rev 143 INBOUND

2011 - 010T16:13:38 SCET
2011 JAN 10 16:13:33 SCET
2011 JAN 10 17:32:30 ERT
Apoapse__143 + 010T08:43:01
Perispse_143 - 00:00:01

16:13:38 UTE NEF = MNEN

Light time:  78.9 min
Orbit period: 21.0 days
Fadius 215870 kn 3.58 Bs
Rad_cyl 215863 kn 3.58 Bs
Z_ht_oyl 197 kn 000 R
Mag L 2.58
Semi_sxs 1467108 kn 24.34 Rs
Eccentricity  0.853
Inclination 0.07 deg
Sun_range 9.59 AT
pom [ NEGY ) a | SATURN o) andation [POSX_ 0 = (Up G wan [ NSP D 5500 s dang o Earth_range 9.49 AT
s vector - | - WL e | e | zemow @ Cltwes @aws  verr [ b (40 0] Har o DR A ke
= Goldstone 21.6  46.0
DEC:  -14.253 Left Reset Right Fill Screen Orbits (V] Vectors Month [ 4 b | [ 4 b | Minute Canberra 45.5 15.4
Paste Gurrent RA/DEG 9l image | Down | (% HiRes Zoomin | #FOVs (7] Latfions Day [ » | [< > Second adrid _53.3 -34.3
Tum anaiyzer, | SATURN <o EaRTr Clabewt Z  Slon RWA G- Gamin/4s9ces Event [« > | P Lonk DI::CgIEN Hggl‘;““
e .0 deg .3 nra
X R 104,440 deg
SATURN 982162 16.30 921894 15.30  138.8 7.04  122.30 38 0 0 7.2 o 0.0 463 207 DEC -2.910 deg
s = swmily 1557 sovr  19.5 1.0 0.03 043 265 1 <7 7.5 -lelg 105 S5 316 Crosses_RP_@ 0.000 Es
e = T O L = B 8.5 @5 @
TIONE — 1298556 21.55 1297993 21.5¢ 1285 0.05 087 33 -0 142 118 -133 104 570 311 . B SEFP 92,052 deg
N = lioreo 1921 lise 1520 112 oom g s -0 % 54 a0 a0 702 47s
- § g ORS b/s angle 93.5 deg
i — e asi wmwe  amh o oo us m s m ws  mmn e mo ar Point | NEG_Y S at  SATURN ¢ andalign | POSX & Up S with NSP C  DRS rad angle 82.3 deg *
s s dasai msiss 452 654 008 o 7 w4 17 71 s lass lse is27
HOmE - iaewor siose iaetres aesr  ws 000 002 174 21 S 65 momr o4 797 i007 P —
= - = o e oo oo o o oo & = o > o0 @0 @ User vactor - RA: | +86.558 TitL Up TiltR Zoomout | (] (] Labels [v] Axes Year (4 | [ 4 » | Hour
DEC: -14.253 Left Reset Right Fill Screen Orbits [+] Vectors Month | a4 p ‘ | 4 | Minute
Segment End: 2011-012T17:26 oo | G oom | rime | tenn | 4 s ow (48] (3] s
egment Ena: - .
Turn analyzer: | SATURN < to | EARTH T about | 7 Sl oen | RWA - 8.5 min [ 88.2 deg Event | - pl
Rev 143 OUTBOUND —
B A e 3/C  GAT RANGE __ ALTITUDE PHASE  ANWGLE_DIAMETER SUE_ S/C  ALON  TREL Z_HSHT _ AWSLE_  FROM_
i o s e o BODY 0cc? 06CT  (km)  (Rs) k) (Rs)  (deg) (deg mrad) LON LAT (deg) ckmss) (km)  SATEN EARTH RAI
Periupeaiiis + 00atin. 1321
e e ) SATURN —— - 215870  3.58 155602 2.58 6.5 32.42 S5£5.90 256 0 0 180 0 0.0 3.2 90.0
Fadins’ D352 22,03 8 MIHAS 238591  3.96 239391 2.96 1330  0.10 1.74 301 -1 73 196 4348 46.9 421 43.1
b BERE 23R ENCELADUS 217540  3.61 217286 3.61  152.2 0.14 2.36 307 0 57 15.3 39 e6.8 23.6 23.2
P =< TETHY 463070 7.68 4625531 7.67 115.7  0.13 2.33 33 0 -130  26.7 5525 29.4 S92 60.6
Boeermrioity 0.3t DIONE 593806 9.85 593242 s.8¢ 879 0.1l 130 39 -0 -178 281 104 1.4 868 8.6
£ 475003 788 474237 .87 171.8 019 383 39 o —Ed 16.3 -1261 914 10.9 1.5
TAN 1078470 17.89 1075895  17.85 156.9  0.27 473 349 0 55 155 —4846 115.3 28.9 5.3
HYPERTON 1508165 25.02 1508008  25.02  42.9  0.01 032 172 -12 129 21.9 14599  44.3 131.4 134.2
IAPETUS 3792100 62.92 3791853  62.91 57.2  0.02 0.39 2 1 145 =20.8 967474  35.3 116.8 121.9
FHOEBE - - 15365502z 254.95 15365391 254.95  97.2  0.00 0.01 2 19 -172  16.6 7113043  28.8 6.3 2.6
SATTEN - - 215870 3.58 155602 258 BE. S 32 42 56590 256 o o 12.0 o 0.0 8.2 Q0.0
beint [ NEGY Gl at | SATURN Sl andain (POSX = (Up S wmn NSP B
Usar vector - | +86.558 Tt w TR Zoomout | ¥ (] Lavels (¥ Aves
oo o) | ot ) o) (o) | (o) 00 ot @ v Saturn Range Phase Angle
Paste Current RAIDEC imsge | Down | ¥ riRes Zoomin | @FOVs (7 Latons
Turn analyzer: | SATURN Sl to | EARTE ol about | Z Slon | RWA | = 12.4min[126.0 deg Event [« > | d
. e e e Segment Start 16.30 Rs 138.8 deg 0
BODY 0cc? 0cc? k) (Bs) Ckm) (Rs) fdeq)  (deg wrad) LON L&T  (deg) (kn/s) (Jm), SATEN EARTH  FAIl
saon i me wems aiw so 520 sie om0 0 56 v on 1o 20
itas Tl 5% tism 10 a0 o wsme 1 o 7 e s 12 dms 7 .
e R BEl 2R & BEE Periapse 3.58 Rs 86.5 deg 0
wow Tl dsar less:  dsal  7ie oo nse 16 o s 45 s 15 105 immi
xiza T sessia s isesssi  mel ses  oee  Ls 2w o 8 s ame e iy ims
Fmar T Gomia i swew i4sd w0 0 s @ o a1 s ime e es os
warERzon T it 0o audis  avee sis ool 014 s i o126 1o s me 1ms 1m4
fg Tl s imaem s a5 00 N s m s 55 onemm uma s eon Segment End 22.03 Rs 59.0 deg 0
T T S v e 1m0 smae
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Solar Geometry — ORS Boresight Concerns

Saturn 143 R3 Legacy

No ORS Boresight Solar Constraints on Science Pointing Noted.

— K. Cloutier dience Dbsring s Sequonce Team 8 08/16/2017 —



Daily Science Highlights

Saturn 143 R3 Legacy

Jan 9 (DOY 9): VIMS made a regional map of Saturn to look for and characterize meteorological

features and equatorial plumes. This was followed by a high priority UVIS scan across Saturn’s visible
hemisphere to form spectral images.

Jan 10 (DOY 10): UVIS performed another high priority scan across Saturn’s visible hemisphere to
form spectral images. A collaborative VIMS and CIRS PIE observed Saturn’s atmosphere in stellar
occultation mode (as the star Alpha CMa, commonly known as Sirius, was occulted) to gather data to
determine the H/He ratio in the atmosphere. This was followed by another collaborative PIE between
these instruments to continue these observations as the star R Leo was occulted by Saturn just after
Cassini approached periapse.

Jan 11 (DOY 11): As part of MAPS high priority Rhea Campaign, CAPS controlled the pointing for the
MAPS teams to investigate the interaction between Rhea and Saturn’s magnetosphere as Cassini
made a close approach to Rhea. ISS conducted high priority science in the four hours that followed,
making a global mosaic of regions such as the large Tirawa basin, any fresh craters, and the equatorial
dark bluish spots. It then attempted to image the largest chunks of the hypothetical rings around
Rhea.

Jan 12 (DOY 12): VIMS continued making a regional map of Saturn near the equator to investigate
equatorial plumes.

— K. Cloutier dience Dbsring s Sequonce Team 9 08/16/2017 —



Saturn 143 R3 Legacy

Segment Integration Planning

— K. Cloutier dience Dbsring s Sequonce Team 10 08/16/2017 —



Timeline Gaps and Suggested Observations

Saturn 143 R3 Legacy

* GAP 1(2011-009T09:51:00 to 2011-009T18:00:00 - Duration 8h 9m)
— VIMS HIRES observation
— Others?

* GAP 2(2011-010T12:00:00 to 2011-010T14:49:00 - Duration 2h 49m)

— UVIS_1435A_EUVFUV002_PIE to take first 30 minutes of GAP? Gap 1 will then
start at 2011-010T12:30:00 (Duration 2 h 19 m)

* GAP 3(2011-010T17:19:00 to 2011-010T17:31:00 — Duration 12m)

— Give the time to VIMS_143SA_ALPCMAQOCCO001_PIE and/or
VIMS_1435A_RLEOOCCO001_PIE ?

* GAP 4 (2011-010T20:01:00 to 2011-011T04:08:00 — Duration 8h 7m)
— VIMS HIRES observation?
— Others?

* GAP 5(2011-011T09:38:00 to 2011-012T05:16:00 — Duration 19h 38m)
— Short downlink?
— VIMS HIRES observation?
— Others?

— K. Cloutier dience Dbsring s Sequonce Team 1 08/16/2017 —



Initial SMT and Data Volume

Saturn 143 R3 Legacy

Beginning of Integration:

pATS: VOLUME SUMMARY --- TRRNSFER FRAME OVERHEAD INCLUDED (B0 BITS PER B300-RBIT FRAME]
_____________________________________________________________________________________________________________________________________________________ |
OBSERVATION PERICD | DOWNLINK EASS

| |

————————————————————————————————————————————— == mmmm e |

PL | F5 | RECORDED | FLAYBACK |

| | | |

————————————————————————————————————— e [ B |

Start End START SCI HK+E TOTAL CPACTY MRGN | OPNAV | SCI  ENGR | TOTAL CEACTY MARGN NET MARGN CRAROVR|

DOWNLINK PASS NAME doy hh:imm doy hhimm| (Mb)  (Mb} (Mb} (Mb)  (Mb] (Mb) | {Mb) | {Mb) (Mb) | {Mb}  (Mb)  {Mb) (Mb] {3}  (Mb} |

: |

SP_147EA_M34BWGSEQOL0 PRIME 010 00:41 010 09:41 0 7AS 65 @31 32317 2487 0o za9 5 1173 A51 -522 51 1% 822 |

SP_143EA_GTOMETNONO1l PRIME 011 10:23 011 14:36 522 2621 122 3264 3317 53 0 a7 25 3287 1814 -1574 353 6% 1573 |
SP_143ER_G7OMETSEQO1Z PRIME 012 07:26 012 16:26 1573 1320 71 2964 3317 353 0 23z 53 3248 351 401  BOO  20% 0
5P 1438A CTOMETNCNO1Z PRIME 012 16:26 012 17:26 0 00 0 3317 3317 0 26 g 3z 431 399 399 03% 0

_____________________________________________________________________________________________________________________________________________________ |
— K. Cloutier - o o 12 08/16/2017 —



Waypoint Selection

Saturn 143 R3 Legacy

RBOT FRIENDLY WAYPOINTS
PRIMARY : NEG_Y to SATURN

reminder: use an ra/dec average value and keep the same waypoint throughout your segment when possible

OBSERVATION PERIOD START END |POS_X|NEG_X POS_Z INEG_Z |
SP_143NA_OBSERV009_NA  |2011-009T09:11:00 |2011-010T00:41:00 41.0/ 83.6 41.0/83.6

SP_143NA_OBSERV010_NA 2011-010T09:41:00 |2011-012T07:26:00 39.8/83.6

OTHER WAYPOINTS

PRIMARY : NEG Y to SATURN

OBSERVATION PERIOD START END [POs_X_2 _NSP[POS X 2 NEP[NEG_X_2 NSP|NEG_X 2 NEP|POS Z 2 NSP|PDS_Z 2 NEP|NEG_Z 2 NSP|NEG_Z 2 NEP|NEG_X_2 SUN|NEG_Z 2 EARTH

SP_143MA OBSERV00S NA |2011-009T09:11:002011-010T00:41:0
SP_143MA_OBSERVO10_NA |2011-010T09:41:002011-012T07:26:0

EQ-1 DOWNLINKS  ATTITUDE SUMMARY  ROLLING+SRU SAFETY SUMMARY

OBS_NAME START END POS X 2 NSP | POS X2 NEP | NEGX2ZNSP | NEGX2NEP | POSY2NSP | POSYZNEP | NEGY2NSP | NEGY_2NEP | ROLLFLAG |
SP_143EA_MG4BWGOTBOOB PRIME ___|2011-009T00:11:00 _|2011-009T09:11:00 OK OK OK oK “BAD" “BAD™ oK 0K
SP_143EA_M7OMETSEQO0S_PRIME ___|2011-010T00:11:00_|2011-010T09:11:00 oK OK OK oK “BAD™ “BAD™ OK OK

— K. Cloutier - o o 13 08/16/2017 —



Waypoints Chosen
Waypoint 1 (2011-009T09:55 — 010T10:21): NAC to Saturn, NEG_X to 41.0/83.6

UTC o -

Saturn 143 R3 Legacy

NOTE: Custom handoff from CAPS
to ISS during mini-SOST segment
011T04:08:25 - 011T09:38:25

— K. Cloutier dience Dbsring s Sequonce Team 14 08/16/2017 —



Notes & Liens (1/3)

Saturn 143 R3 Legacy

* Pointing:

Collaborative primes
* VIMS_143SA _ALPCMAOCCO001_PIE
* CAPS_143RH_RHEAPTGO001_PIE
* ISS _143RH_RHEAO001_PIE
Custom handoff from CAPS to ISS during mini-SOST segment
* CAPS_143RH_RHEAPTGO001_PIE
* ISS_143RH_RHEAO001_PIE
2 part waypoint turn — total turn time 44 mins (with new XXM margin)
* SP_143EA WAYPTTURNOO09_PRIME
* SP_143EA WAYPTTURN409_PRIME
Near 180 degree turn
* SP_143EA DLTURNO12_PRIME
* Changed secondary attitude to POS_X TO NSP (originally POS_X to NEP)
Ybias window not added for SP_143EA_G70METNONO11_PRIME downlink (downlink pass shorter than 5 hours)
CAPS preferred secondary attitude of Neg_X to NSP during SP_143EA_M34BWGSEQO010 had to be changed to
Pos_X to NSP to allow a safe turn
RBOT friendly waypoint secondaries used for all observations except
* CAPS_143RH_RHEAPTGO001_PIE for which the secondary was science driven
* VIMS_143SA_ALPCMAOCCO001_PIE and VIMS_143SA_RLEOOCCO001_PIE list PIC for their secondary
attitudes — flexibility provided on next page.

Data Volume:

* Added SP_143EA_G70METNONO11_PRIME to allow teams accommodate data from Rhea flyby
* Dual playback of Rhea data during the 1 hour SP_143EA_C70METNONO012_ PRIME pass

* DSN:

None
Opmodes: None
Special Activities:

* SID suspend - will be activated during the 10 minute gap between VIMS_143SA_REGMAP002_PRIME and
SP_143SA DEADTIMEO11 PRIME. Will be un-suspended during a quiescent period during ISS_143RH_RHEAO001_PIE

— K. Cloutier

cemee llvwviv\g“ equepnce | b 15 08/16/2017
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Notes & Liens (2/3)

Saturn 143 R3 Legacy

Sequence Liens:

* Information on the flexibility of secondary attitudes for RBOT is being provided by teams.

VIMS_143SA_ALPCMAOCCO001_PIE For VIMS_143SA_ALPCMAOCCO001_PIE the stellar occultation occurs
And at 60S on the dark limb. A 60 degree rotation is needed from the
For VIMS_143SA RLEOOCCO001_PIE waypoint secondary (NEG_X to NSP = NEG_ X to 39.8/83.6). The CIRS

limb integration, which takes place later in this observation, will
probably have to take place at 60 South on the bright limb to avoid
radiator constraints or a 120-degree turn.

For VIMS_143SA_RLEOOCCO001_PIE the stellar occultation occurs at
40N on the dark limb. A 40 degree rotation is needed from the waypoint
secondary. The CIRS limb integration can take place on the dark limb
in this case.

The VIMS PDT designer may have to interact with Amy on the
subtleties of limb sounding. However, we cannot simply use the
waypoint secondary. —Gordy Bjoraker

ISS_143RH_RHEAOQ001_PIE Our secondary is completely free NOW. If the secondary will be
changed during RBOT, we might or will run into these problems:

- The turn from CAPS to ISS might need more time than available => a
CIMS change would be needed.

- A secondary change for the ISS Rhea PIE would require a complete
PDT re-design of the whole observation. We might do this, but would
strongly prefer not getting asked for. This would be a huge effort to be
done at very short notice.

From science viewpoint, we might "tolerate" any secondary, but from
the re-designing effort, it would be hard to do. --Tilmann

— K. Cloutier cience Plarsing s Seuence Tean 16 08/16/2017 —



Notes & Liens (3/3)

Saturn 143 R3 Legacy

Sequence Liens:

* Information on the flexibility of secondary attitudes for RBOT is being provided by teams.

VIMS_143SA_REGMAP001 PRIME We can actually take any orientation. BUT: We prefer orientations that
VIMS_143SA_REGMAP002_PRIME align the z-axis (or x-axis) within 5 degrees of either Saturn's equator
VIMS_143SA_REGMAP003_PRIME or its polar axis (with near-perfect alignment being preferred, especially
for equatorial orbits).
--Kevin Baines
UVIS_143SA EUVFUV001 PIE As arule | select the secondary to be the same as the waypoint
UVIS 143SA EUVFUV002_PIE secondary. The EUVFUYV are flexible. — Bob West
CAPS_143RH_RHEAPTGO001_PIE There is little to no flexibility, since the second axis was selected to

satisfy CAPS, CDA, INMS, MIMI and to drag the ORS fields of view
over Rhea at closest approach. —Frank Crary

— K. Cloutier cience Plarsing s Seuence Tean 17 08/16/2017 —



Dual Playback (R3)

Saturn 143 R3 Legacy

Flyby [ Driving BEGHIVAL ENDHIVAL P4 Dual Carryover? | Fits in
Instrument Playback Existing
Margin?

R3 CAPS R3-00:33:00 R3+00:33:00 389.5Mb No Yes

Reminder - ALL instruments’ data is played back twice during P4 dual playback periods
In addition to the P4 dual playback, SCO/AACS has asked for P6 playback for the flyby

— K. Cloutier - o o 18 08/16/2017 —




