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Saturn 11B Legacy

Segment Overview and Final Products
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Segment Summary

Saturn 11B Legacy

* Rev 11b was an outbound segment (Peri+0T17:45) in the Prime Mission during a slightly
inclined orbit.

* This segment was dominated by ISS WAC Saturn Photopolarimetry mosaics (120 Phase).
Other Saturn focused science in this segment included a VIMS Saturn Lightning observation
and Methane Fluorescence observation, and UVIS EUV/FUV scans.

* Noteworthy out-of-discipline activities included ISS “mutual event” observations of the transit
of Pandora across Atlas and the transit of Enceladus across Prometheus.

* An OpNav observation took place on DOY 198.

* This segment comprised only a single observation period and waypoint.
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Final Sequenced SPASS

Saturn 11B Legacy

Request Riders Start (SCET) Start (Epoch) Duration End Primary Secondary Comments
SATURN rev 11 Segment 2005-196T23:30:00 001T23:50:00 |(2005-198T23:20:00
SP_D11SA_WAYPTTURNGS96_PRIME 2005-196723:30:00 000T00:30:00 |2005-197T00:00:00
NEW WAYPOINT 2005-197T00:00:00 002T00:30:00 2005-199T00:30:00
VIMS_011SA_LIGHTNINGOO01_PRIME 2005-197700:00:00 000T11:40:00 |(2005-197T11:40:00

ISS_NAC to Saturn
ISS_NAC to Saturn
ISS_NAC to Saturn

NEG_X to Sun
NEG_X to Sun
POS_Z to NSP

IS5_011SA_1X2WPH120001_PRIME A 2005-197T12:15:00 000T00:50:00 |2005-197713:05:00 (ISS_NAC to Saturn NEG_X to Sun
1SS_011SA_1X2WPH120002_PRIME A 2005-197T13:15:00 000T00:50:00 |2005-197714:05:00 |ISS_NAC to Saturn NEG_X to Sun
ISS_011SA_1X2WPH120003_PRIME A 2005-197T14:15:00 000T00:50:00 |2005-197715:05:00 (ISS_NAC to Saturn NEG_X to Sun
155_0115A_1X2WPH120004_PRIME V 2005-197T15:15:00 000T00:50:00 |2005-197716:05:00 [ISS_NAC to Saturn NEG_X to Sun
ISS_011SA_1X2WPH120005_PRIME v 2005-197T16:15:00 000T00:50:00 |2005-197T717:05:00 (ISS_NAC to Saturn NEG_X to Sun
1S5_011SA_1X2WPH120006_PRIME A 2005-197T17:15:00 000T00:50:00 |2005-197718:05:00 (ISS_NAC to Saturn NEG_X to Sun

ISS Boresight to Pandora
ISS_011PA_MUTUALEVEDO1_PRIME 2005-197720:00:00 000T00:35:00 |2005-197720:35:00 |ISS_NAC to Pandora NEG_X to Sun control of secondary axis not
1SS Boresight to Enceladus
control of secondary axis not

I1SS_011EN_MUTUALEVEOO1_PRIME
UVIS_011SA_EUVFUVD02_PRIME

2005-197T20:35:00 000700:40:00 |2005-197T21:15:00 |ISS_NAC to Enceladus  |NEG_X to Sun
2005-197T21:15:00 000T05:15:00 2005-198T02:30:00 UVIS_FUVtoSaturn  POS_Xto NSP

VIMS_0115A_CH4FLUOROOL_PRIME -__
NAV_0115K_OPNAV981_PRIME 2005-198T13:30:00 000T00:49:00 2005-198T14:19:00  ISS_NACto Satellites ~ NEG_XtoSun  Startsat waypoint, ends at Earth
NAV_011EA_DLTURN981_PRIME 2005-198T14:19:00 000T00:01:00 2005-198T14:20:00  XBAND to Earth NEG_X to Sun

SP_011EA_G7OMETNON198_PRIME 2005-198T14:20:00 :00:00 |2005-198T23:20:00 |XBAND to Earth
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Final Sequenced SMT and Data Volume

Saturn 11B Legacy

DATA VOLUME SUMMARY --— TRAWSFER FRAME OVERHEAD INCLUDED (88 BITS PER B808-BIT FRAME)

| OBSERVATION_PERIOD | DOWNLINK_PASS
| | |
] _ |
| P4 | PS5 | RECORDED | PLAYBACK
| | | | |
e — |———— ema—— | |
Start End | START SCI HK+E TOTAL CPACTY MRGN | OPNAV | SCI  ENGR | TOTAL CPACTY MARGN MET_MARGM CAROVR|
DOWNLINK PASS MAME doy hh:mm doy hh:mm| (Mb)  (Mb) {Mb) (Mb) (Mb) (Mb) | (Mb) | (Mb) (Mb) | (Mb) (Mb) (Mb) (Mb] (%) (Mb)
_____________________________________________________________________________________________________________________________________________________ |
SP_p11EA_G7@METNON1B6_PRIME 198 14:20 108 23:20 @ 2870 132 3802 3460 457 8 194 53 3258 3364 186 213 2% B
_____________________________________________________________________________________________________________________________________________________ |
DATA VOLUME REPORT --- TRANSFER FRAME DVERHEAD NOT INCLUDED
Start End CAPS (DA CIRS INMS IS5 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_MOR 106 23:3@ 108 14:20  07.9 45.6 37.8 7.8 658.3 45.4 125.8 0.9 151.8 05.1 1580.8 8.0  @.@ 2843.0
OBSERVATION_OPM 106 23:30 108 14:29 8.8 9.8 9.2 9.8 8.7 @.@ @.2 9.8 @.2 @.@ 9.8 0.8 0.8 8.7
SP_p11EA_G7@METNON108_PRIME 108 14:20 108 23:20  22.7 4.9 B86.4 1.6 9.8 18.5 29.2 9. 35.8 2.5 9.8  @8.8  @.9 1092.7
DAILY TOTAL SCIEMCE 196 23:3@ 108 23:20 12@8.5 5@8.5 124.2  B.6 658.3 56.8 155.8  @.8 1B6.® O07.6 1580.8  B.@
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Segment Geometry

Saturn 11B Legacy

Rev D1l CUTBOUND
2005 - 196T23:30:00 SCET

comiiion o 4uem Segment Start: 2005-196T723:30

Periapse 011 + D01701:1%:58

Light +ime: 83.3 min

orbit pardod: 18.3 days

Radina 544571 lm 14.01 Rs
Bad eyl 840559 lm 13.95 Ra
B_ht eyl 82226 km 1.35 Rs
Hag L 14.15

Semi_axs 1341024 lm 33.25 Re
Becentriodity 0.838

Inclination  21.82 dag
Sun_range 9.08 AU

Earth _range 10,08 AT
— D8R BLEV — D/L — O/L —————

Goldstone 3.0 62.5
Canberra m.o 4.p
Madrid -23.1 -18.1
— LOOK DIRECTION INFO —
FOV 20.4 deg 356.2 mrad
5 s Segment End: 2005-198T23:20
DEC -10.363 dag eg en n . = .
Crosees BT B D.000 Re
BES 0.716 dag
- A ; - ~ ~ . 2005 - 185¥23:20200 SCET
Paint | NEG_Y & at | SATURN & andalign NEGX £ = Up &) with | NSP S oms rad angle 1.7 deg s e e
User vector - RA:  +67.590 Tilt L Up TiltR Zoom Out o Labels v Axes vear‘ 4 » | | 4 » | Hour ;229‘;?_3:103
DEC: #4473 Left Reset Right Fill Sereen Orbits v Vectors  Month [« b | [« | Minute el
— M orbit pariad: 1B6.3 days
Paste Current RA/DEC 7 image = Down v HiRes Zoom In / FOVs v Latflons Day (4 b |4 »|Second I e
— Bad oyl 1645354 km 27.32 Re
Turn analyzer:  SATURN 2 to  EARTH S about Z 2 en  RWA 2 = 7.6minj 62.4 deg Event | - bl &_ht oyl -113325 km ~1.88 Ra
Mag L 27.51
8/c sar RANGE __ ALTITUDE__ TFHASE ANGLR DIAMEYER SUB_ 8/C  ALON VREL ?_HGHT _ AMGLE _ FROM 8ami_axs 1340379 km 22.25 Rs
¥4 OCCE OCCE [km] [Re] [dam] [Re] [deg] [deg mrad] LON LAY [deq) (kmfz) (km) SATEN EARTH  EAM Eccentricity 0.B3F
Inclinatlon  21.82 dag
SATURN B44571  14.01 784357 13.01  118.3 B.18 142.84 357 6 0 7.3 0 0.0  62.4 155.3 Sun_range 9.08 AU
MINAS 974179 16.16 973376 16.16  126.2 0.0z 0,43 318 4 2 21.3 -4188 3.7 54.5 1s2.1 Earth_vangs 10.08 AU
ENCELADUS 1028307  17.06 1026052 17.06  126.4 0.03 D.50 323 5 13§ 20.4 -27 3.3 5d4.2 162.8 ——— DSN ELEV — D/L — WL —————
TETHFS 966632 16.04 956098 16.03  101.% 0.06 1.12 58 5 106 8.7 5615 17.1  73.7 1d0.5 Galdatans 28.5  63.1
-—— —— 1pzzis0  16.56 1021818 16.95  136.% 0.06 1.10 38 5 -7 17.6 a3 20.7  43.3 166.8 Canberra 2EE i.3
——  ——  1imdsdl  is.1s 1153778 sd.d 0.08 1.33 45 4 113 7.3 LEL] 24.3  d6.2 133.1 -z8.2 177
-—— —— 1s53BE  27.44 1651411 Td.2 0.18 3.1 H El 104 6.0 7352 4.2 1lo§.4 112.8 JELE EEERENTEL L s
H¥PERION — — 1998505 33,18  19993sz BE.4 0.01 0.16 258 59 102 5.3 29141 54,2 114.1 1o0s.1 10.5 deg 182.5 mrad
TATRIUS — —  4201B23  69.72 4201076 s1.0 0.0z 0,36 ] o 143 3.7 249337 27.2  @9.6 1334 31,158 deg
FHORBE —_— —— 13377463 221.87 13377353 13z.2 0.o0 0.02 73 =10 -164 6.4 -1603352 14.8 43.1 163.3 DEC —2.438 deg
Crosses_RF B 0.000 Rs
SATURN - - Bdds7l 1d.ol1 784357 13.01  118.3 B.18 1dz.8d 357 5 a 7.3 a 0.0 A&2.4 1s5.3 ] 0.537 deg
SEF 4.804 dag

b/e angle 57.4 deg

Point NEGY & at SATURN < andalign NEGX 3 = | Up T with | NSP < rad angle 8.7 deg *
User vector - RA:  +67.580 TitL Up Tilt R Zoom Out v Labels v Axes Year | 4 > ‘ \ 4 > | Hour
DEC:  +4.473 Left Reset Right Fill Screen Orbits 7 Vectors = Month | 4 b | | 4 b | Minute
Saturn Range Phase Angle Paste Current RA/DEC /llmage  Down /| HiRes Zoomin | [ FOVs 7 Latflons  Day 4 m| [« b | Second
Turn analyzer:  SATURN & to EARTH <) about 7 & on RWA & = 9.5min [ 88.0 deg Event ‘ a > |
Segl ne nt Sta rt 14'0 1 RS 1 18 9 3 d eg 6 8/c  8Ar RANGE ___ALTITUDE PHASE  ANGLR _DIAMETER SUB_ S/C  ALON WREL 4_HGHT __ ANGLE FROM
QCCP CoC? [m] [Re] [km] [Ra] [deg] [deg mrad) LON LAT [deg) [(lkm/a) (km) SATEN ERRTH  RAM
d d SATURN 1650259 7. 1530018 26.38 2.5 4.18 T73.06 149 -4 a 4.2 a a.0 88.0 141.3
Seglllent En 27-38 Rs 92-5 eg -4 HIMAS 1s0688T z 1806463 25.87 5.9 0.0l 0.23 330 -5 -145 13.9 -s511q 3.5 g4.6 144.3
ENCELADUS lsdrz01 7. 1646250 2T.33 Bd.T 0.0z 0.3l 81 -4 as 3.3 40 4.3 5.7 133.3
TETHYS 1771992 2! 1771450 29.39 Bd.1 0.03 0.6l g2 -4 110 9.5 5229 3.0 96.3 133.2
DIONE 1290113 F3 1z2Bos4o 2140 BB.2 0.05 0.87 161 -5 1s 1.8 -11a 4.4 92.3 133.1
RHEA 11730298 1s. 1178263 19.55 100.8 0.07 1.30 214 -6 -2z 8.1 511 3.2 3.7 151.4
TITAN 1873171 3z. 1976596 32.80 56.3 0.15 2.60 52 -4 as 2.3 7310 33.0 124.1 104.0
HYPERIC 2497570 d1. 2daTddn 1.4 55.0 o.01 n.13 3o da a3 3.1 30343 dn.5 125.4 1a02.5
IAFETUS 5078857 Bd. s078lls Bd.z6 BO.T 0.0z 0.z% 7 -1 1a3 g.1 334347 11.a 73.6 131.0
FHOERE - — 1377128% 228.51 13TTiBTT 2zE.51 l3o.0 o.o0o0 0.0z 1z -1o -133 2.5 -1733362 3.0 50.1 153.3
SATURN - — 1650259 27.38 1ss00l8 26.38 92.5 4.19 T3i.06 143 -4 o 4.2 a 0.0 §8.0 141.3
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Solar Geometry — ORS Boresight Concerns

Saturn 11B Legacy

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

Saturn 11B Legacy

Science Highlights only for ISS available/documented.

ISS: ISS acquires a series of photometry and polarimetry images of Saturn with the WAC near 120
degrees phase. These are part of a series that cover many phase angles to investigate the nature of the
cloud and haze particles. Observations of mutual events achieve careful timings of when one moon
eclipses another, allowing very accurate determination of positions.

Other science in this segment includes ISS observations of the transit of Pandora across Atlas and the
transit of Enceladus across Prometheus, a VIMS Saturn Lightning observation and Methane
Fluorescence observation, and UVIS EUV/FUV scans.
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Saturn 11B Legacy

Segment Integration Planning
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Timeline Gaps and Suggested Observations

Saturn 11B Legacy

Proposed Strawman:

VIMS Lightning moved 20 Observation Start Time | Dur End Time Data Vol (Mb)

hrs later, shortened from
11:00 to 3:00 (may be VIMS Lightning 1977T01:30 | 3:00 197T04:30 435

able to start earlier & add
more time, depending on CIRS Far-IR Map 197T04:30 | 22:00 | 198T02:30 317

SOST d/l)
VIMS CH4 Fluoresence | 198T02:30 | 11:00 | 198T13:30 908

CIRS moved 5:45 earlier
VIMS CH4 moved 1:15 Downlink & CIRS Cal 198T14:20 | 9:00 198T723:20 87

later

9-hour d/l assumed (13
hrs. pictured)

Questions
What is real SOST d/I?

CIRS OK w/ move
earlier?

What to do with UVIS
Dione?

Can OpNav use 198T13:30 to 198T13:557 -2dded _| OpNav Window 198T13:30 | 0:50 | 198T14:20
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Initial SMT and Data Volume

Saturn 11B Legacy

Beginning of Integration:

Start End Volume 5% EMG+HX SCIENCE TOTAL MARGIN
Plavback doy hh:mm doy hh:mm (Mb) (Mb) {Mb) (¥b) [ fuil =3} [ fuil =3
Gold @9k-*=* 198 14:05 198 23:30 3427 171 212 5506 5717 248l

Start End CAPS CDA CIRS INMS IS5 MAG MIMI RADLR RPWS UVvIS VIMS ENG SCIERC TOTAL
Ewvent doy hh:mm doy hh:mm [(Mb}) (Mb) (Mb} (M) {Mb} (Mb) [(Mb) [Buila}] (Mb} {Mb) {Mb} (Mb} (Mb} (Mb)
OBSERVATION 198 15:59 198 14:05 165.9 4.0 320.4 8.3 '65.6 99.5 149.3 0.0 215.7 135.5 3365.0 119%.1 39.2 543
Gold 99k~ 198 14:05 198 23:30 33.9 5.1 ge.4d 1.7 1.8 20.3 30.5 0.0 a4, 2.5 0.0 53.5 0.1 279.9
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Waypoint Selection

Saturn 11B Legacy

No Waypoint Selection Info Available.
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Waypoints Chosen
Saturn 11B Legacy

Waypoint 1 (2005-197T00:00 — 199T00:30): NAC to Saturn, NEG_X to Sun
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Notes & Liens

Saturn 11B Legacy

Saturn Rev 11 Outbound Open Issues

* Pointing Issues
— OPNAV secondary axis may not be compatible with choice of primary axis.
* Data Volume Issues
— None
* CIMS Issues
— None
* Power Issues
— None
* Flight Rule/Mission Planning Guideline and Constraint Issues
— None

* Other Issues

— None
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