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Saturn 34 Legacy

Segment Overview and Final Products
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Segment Summary

Saturn 34 Legacy

* Saturn 34 is a 1 day long Prime Mission segment, inbound to periapse. Phase angles
decrease as the spacecraft moves to southerly latitudes.

* Saturn science includes a VIMS (with ISS, UVIS, CIRS) thermal global map and a CIRS
(with VIMS, UVIS) regional map of atmospheric composition. MIMI images the dynamics of
the inner magnetosphere.
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Final Sequenced SPASS

Saturn 34 Legacy

Request Riders Start (SCET) Start (Epoch) Duration End Primary Secondary Comments

SATURN rev 34 Segment 2006-335708:31:00 001T00:00:00|2006-336T08:31:00

SP_0345A_WAYPTTURN335_PRIME 2006-335T08:31:00 000T00:30:00|2006-335T05:01:00|1S5_NAC to Saturn |POS_Z to NSP

NEW WAYPOINT 2006-335T09:01:00 000T23:59:00 2006-336T09:00:00 ISS5_NAC to Saturn POS_Z to NSP

VIMS_034SA_THRCYLMAPOO1_PRIME|C, I, U |2006-335T09:01:00 000T11:00:00|2006-335T20:01:00ISS_NAC to Saturn |[POS_Z to North_Pole_Dir

CIRS_034SA_REGMAPOO6_PRIME M, U,V (2006-335T20:01:00 000T06:00:00|2006-336T02:01:00|CIRS_FPB to Saturn |POS_Z to NSP

SP_0345A_DLTURNS36_PRIME M 2006-336702:01:00 000T00:19:00(2006-336T02:20:00 [ XBAND to 0.0/0.0 |NEG_X to 189.5/-71.8

SP_0345A_DLTURN336_PRIME M 2006-336T02:20:00 000T00:11:00(2006-336T02:31:00|XBAND to Earth NEG_X to 189.5/-71.8
Secondary choosen by CDA and
MIMI. Roll to be shortened if

SP_034EA_M34HEFNON336_PRIME |C, M 2006-336T02:31:00 000T03:30:00|2006-336T06:01:00| XBAND to Earth NEG_X to 189.5/-71.8 necessary for SID suspend.
Secondary choosen by CDA and
MIMI. Roll to be shortened if

SP_034EA_G70METNON336_PRIME |C,M 2006-336T06:01:00 000T02:30:00(2006-336T08:31:00|XBAND to Earth NEG_X to 189.5/-71.8 necessary for SID suspend.
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Final Sequenced SMT and Data Volume

Saturn 34 Legacy

DATA VOLUME SUMMARY --— TRANSFER FRAME OVERHEAD INCLUDED (88 BITS PER BE@B-BIT FRAME)

| DBSERVATION_PERIOD | DOWNLINK_PASS
| | |
j———— e —— e |
| P4 | P5 | RECORDED | PLAYBACK
| | | | |
| |———— | ————— | |
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_D34EA_M34HEFNON336_PRIME 336 02:31 336 86:01 @ 1151 61 1212 3516 2304 B 85 21 1328 421 -908 B 0% 087 |
SP_P34EA_GTOMETNON336_PRIME 336 06:01 336 @8:31 007 @ © 087 3516 2609 ? 76 15 008 066 -32 B e% 32 |
_____________________________________________________________________________________________________________________________________________________ |
DATA VOLUME REPORT —-- TRANSFER FRAME OVERHEAD NOT INCLUDED
Start End CAPS  CDA CIRS INMS IS5 MAG MIMI RADAR RPWS UVIS VIMS PROBE ENGR TOTAL
Event doy hh:mm doy hhimm {Mb)  (Mb)  (Mb) (Mb) (Mb) (Mb) (Mb) (Mb) (Mb) (Mb) (Mb) (Mb)  (Mb)  (Mb)
DBSERVATION_NOR 335 @8:31 336 02:31  57.8 12.9 165.6 3.2 220.8 3B.9 61.8 0.9 64.0 46.4 460.8  @0.9 0.9 1140.5
SP_@34EA_M34HEFNON336_PRIME 336 #2:31 336 @6:01  11.2 3.8 39.6 @.6 @.8 7.6 15.1  @.@ 16.5 @.8 9.8 @.8 0.8 04.4
SP_@34EA_G7BMETNON336_PRIME 336 86:81 336 BB:31 .8 2.7 36.24 9.5 8.8 5.4 18.8 8.2 11.8 9.2 8.2 @.8 0.8 75.2
DAILY TOTAL SCIENCE 335 @8:31 336 @B:31  77.1 19.3 241.2 4.3 229.8 51.B B7.8  @.@ 93.2 46.4 468.8 8.0
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Segment Geometry

Saturn 34 Legacy

Rev 034 INBOUND

2006 —  335%0 00 SCER

2006 DEC 01 08:31:00 SCEE - Se ment Start'
2006 DEC 01 0 5 ERT g .
Apaapsa_ 034 + 004T10:11:28

Terdapse 034 - 001T13:07:53

Light time:  73.% min

orbit period: 11.s daye

Radius 981548 km

Rad cyl 963726 km

B_ht oyl -185194 lm

Hag L 16.89

Send axa 1007974 km 16.72 Ra

Eccentricity  0.72

Inclination  55.01 deg

Sun_ranga 5.18 AU

Earth_rangs 5.53 AU

Goldatone 41.9 1l.2

Cankerra ~50.2 —68.8

Madrid 28.6 54.5

Fov 17.6 deg  306.6 mrad

= e Segment E
LEC 5.813 deg g

Crosses _RF_B D.000 Re

EFS
SBEFP
oRS b/a angle

46.6 deg

2006-335T08:31

nd: 2006-336T08:31

Rev D34 INBOUND

336%08:31:00 SCET

- - " a ~ A 2006 -
Foint  NEG.Y v at  SATURN % andalign POS Z S o= Up “ | with NSP | oBS rad angle 127.6 deg T 2R O BUnTHlmy SE
— T 2006 DEC 02 09:44:45 ERT
User vector - RA: ~ +81.514 Tiit L Up TiltR Zoom Out v Labels v Axes Year‘ 4 > | | a » ‘ Hour Apaapse_ 034 + 00sTinsidszs
bee: -17.304 Left Reset Right Fill Screen Orbits v/ Vectors  Month [« b | [« b | Minute ff‘gfj*ﬁ;‘:” et
" T+ crbit period: 11.5 daye
Paste Current RA/DEC + Image Down | Hi Res Zoom In v FOVs | Latflons Day ‘ 4 » | | < > ‘ Second Radm:e R T ¥
— Rad oyl 377922 km
Turn analyzer: SATURN < to  EARTH < about | Z < on RWA < = 6.0 min/ 40.6 deg Event | - b‘ E_ht oyl -337723 km
Mag L 15.13
s/c sar RANGE __ ALTITUDE_FHASE ANGLR DIAMETER SUB_ S/C  ALON VREL %_HEHT _ ANGLE  FROM Seml axs 1007731 km 15.72 Re
oY OCCF OoCF [kam] [Re] [kam] [Re] [deg] |deg mrad] LON LAY [deg) (kmfs) (Jm) EATEM EARTH  KAM Eccentricity 0.721
Inclinatlon  55.01 deg
SATURN = = 981548 16.29 221485 133.4 T.04 . 255 11 o H.3 o 0.0 40.8  4d.3 Sun_range @. 17 A
MIMAS — — 115338 19.31 115343l 13d.7 o.0z p.35 356 B 133 17.8 4374 1.8 33.3  47.7 Earth_rangs B.87 AU
ENCELADUS ~ — — 998538  16.57 938287 1z1.5 0,03 0.51 B3 -11 a1 1d.1 -30 13.7 52.5 39.4 -—— DSN ELEV — D/L — WL ——
TETHES — — 1135315 13.83 1134778 143.0 0.05 0,20 323 -8 132 11.0 5008 0.7 31.2 55.4 Galdetone dz.s 127
DIONE -— - 1010517 16.77 1009356 14,5 0.05 1.12  zes -11  -a3 5.9 102 21.8  25.5 5.5 Canberra -i3.5 -&5.8
RHEA - - 727730 12.08 727027 145.5 0.12 2.11 2l -15  -d8 4.3 0 3.7 27.1  38.2 Madrid 7.5 540
TITAN - 1662781  27.53 1660216 158.0 0.18 340 328 -6 -39 4.4 -7138 45.6 221 8d.s DIRECTION INFO -
HYFERION — — 2372414 39.38 2372280 148.7 o.01 o.14  zdz 25 -1ss 7.9 -16755 16.8 244  sa.3 33.% deg 591.5 mrad
TATERUS - 281184z ds.86 2811085 EEN) 0.03 0.53 2 -5 11 a.5 431038 143.7 183.3 124.4 34.222 dag
PHOEEE —— — 14557712 243.21 14657502 121.8 0.00 o0z 280 -21 154 5.4 1644715 14.3  51.7  36.1 LEC 35,366 deg
Crosees _RF_f 0.000 Re
SATURN - - 981548 15.29  9gldes  1s.28  133d 7.04 122,88 255 -11 a 6.3 a 0.0 40.8  4a.3 Ers 5.261 dag *
SEP 104.241 deg
CRS bfz angle B85.7 dag
Point  NEGY | at | SATURN I andalign POS_Z Sl= Up T with NSP ¢ oRs rad angle 155.4 deg
User veetor - RA: | +81.614 TiltL Up Tilt R ZoomOut | v/ | Labels v Axes Year (4 b | [ 4 » | Hour
Saturn Range Phase Angle DEC:  -17.304 Left Reset Right Fill Screen Orbits v/ Vectors |~ Month |« » | [ 4 » | Minute
Paste Current RA/DEC | Image Down | HiRes Zoom In < FOVs ! Lat/lons Day ‘ “ » | | 4 » | Second
Segment Start 16.29 Rs 133.4 deg 1 Turn analyzer:  SATURN s to  EARTH ¢ about Z S on RWA 2 = B.9min/ B0.1 deg Event [ 4 » |
afc sAr RANGE ___ALTITUDE THASE ANGLR DIAMETER SUB_S/C ALON  VREL Z_HGHT _ ANGLE __ FROM___
Segment End 8.41 RS 94_3 deg _42 BODY ocoE oon? [km] [Rs] [kem] [Rs] [deg] [deg mrad] LON LAY [dag) (kmfa) (km)  SATRN EARTH EAM
SATIEN - - 506835 B.41 143147 7.45 34.31  13.55 238.33 315 -42 0 10.8 0 0.0 A0.1 42.4
HIMAS -- 657310 10.51 657107 10.30 1016 o.04 0.63 350 -30 -1&8 1.0 5037 10.8  32.5 34.7
ENCELADUS -- 677215 11.2 676951 11.23 1087 o.04 0.76 343 -30  -144 16.3 -7 16.3  64.5 33.1
TETHYS -- 509151 B.45 508520 B.id 61.2 0.12 z.12 67 -4 a3 13.1 -5330 33.7 113.0  da.2
DICNE -- 827726 13.73 827163 13.72 33.8 0.08 1.3 2 24 176 1a.3 -33 17.8  374.2  25.7
EHEA -- 743583 2.4d 748318 243 13b.s 0.12 Z.05 323 -1 -ad 7.1 -3231 44.5 d0.8 679
TITAN ——  1apzeds  21.61 1300074 21.57 1505 0.23 3.e5 a4z -15 -8z 7.2 -7517 66.2 27.7 85.3
HYFER1ON — —- 1B3ssss  30.52  183sdes 30.52  13d.5 o.01 0.18 298 33 -141 1.1 -10164 42.1  33.5 d6.a3
TAFETUS —- —- 3468256 57.55 3467508 57.53 ] 0.02 0.43 5 -5 a4 1.5 573505 107.5 16d.3 115.5
THOEBE —— —- 14p92zis 233.53 14092106 233.52 o 0.00 0.0z 141 -1 -184 10.4 1573009 36, 52.a  30.4
SATIEN - - 506835 8.41 143147 7.5 34.3  13.65 238.33 315 -4z 0 10.8 0 0.0 A0 42.4
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Solar Geometry — ORS Boresight Concerns

Saturn 34 Legacy

No ORS Boresight Solar Constraints on Science Pointing.

— K. Cloutier dience Dbsring s Sequonce Team 8 10/02/2017 —



Daily Science Highlights

Saturn 34 Legacy

On DOY 335, the Visual and Infrared Mapping Spectrometer (VIMS) conducted an 11-hour long thermal cylindrical
map of Saturn. The rest of the optical remote sensing (ORS) instruments simultaneously took data as well. CIRS,
with VIMS and UVIS, collected data to produce a regional map of atmospheric composition at about 12RS.

MIMI imaged the dynamics of the inner magnetosphere in ENA by sampling energetic ions with the MIMI/INCA
sensor as part of the MAPS IM/DYN campaign.

— K. Cloutier dience Dbsring s Sequonce Team 9 10/02/2017



Saturn 34 Legacy

Segment Integration Planning

— K. Cloutier dience Dbsring s Sequonce Team 10 10/02/2017 —



Timeline Gaps and Suggested Observations

Saturn 34 Legacy

Activity Start Duration Pointing Notes
Segment Start/Turn to Waypoint |2006-335T08:31:00 [00:30:00
VIMS Thermal Cylindrical Map 335709:01:00 11:00:00 |NAC to Saturn; +/-Z to POLE_DIR
CIRS Regional Map 335720:01:00 06:00:00 |[NAC to Saturn; +X to POLE_DIR UVIS Ring Occ???
Turn to Downlink 336702:01:00 00:30:00
Downlink 336T02:31:00 06:00:00 70 m available
— K. Cloutier 10/02/2017 E—
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Initial SMT and Data Volume

Saturn 34 Legacy

Beginning of Integration:

DATA VOLUME SUMHARY

| OBSERVATION_PERIOD | DOWMLINKE_PASS
| |
P4 | P53 | RECORDED | PLAYBACK
| | |
Start End START SCI HE+E  TOTAL CRACTY HARGIN | OPNAV | SCI EMGR | TOTAL CPACTY MARGIN CAROVR
DOWNLINKE PASS WAME doy hh:mm day hh:mm| (Mb) (Hb) (Mb} (MB) (Mz)  (Hb) (%3] (MB) (M&)  (Mb) | (Hb) [Mb} (MB) (%) (Mb3
S R ——— == . == - == . === == mmal
SP_B34EA_M3I4HEFNON335_PRIME 336 B82:31 336 03:31 a 137z 51 1423 1569 2146 6A%E 2] 178 15 1627 658 -93F -136% 537
DATA WVOLUME REPORT
Start End CAPS CDa CIRS INHS 155 MALG MIMI RADAR RPWS UvIs VIMS PROBE ENGR TOTAL
Event doy hh:mm doy hh:mm {Mb} {Mb) (Mbd (M) (Mb) {Hb} (b} (Mb) (M) (Mo} {Hb] (Mb3 (MB) [ME)
OBSERVATICN_NOR 335 BB:31 336 @2:31 64.4 12.% d6.4 3.2 a.8 38.9 61.9 2.8 Bd.5 B.@ 1828.8 2.8 8.8 1372.1

SP_B34EA_M34HEFNON3I35_PRIME 336 B2:31 336 98:31 2l.8 4.3 5.8 1.1 G.8 13.8 25.% G.8 28.3 8.@ Q.8 8.8 2.8 1e3.7

— K. Cloutier - . 10/02/2017 E—



Waypoint Selection

Saturn 34 Legacy

Activity Start Duration Pointing Notes
Segment Start/Turn to Waypoint [2006-335T08:31:00 {00:30:00
Safe; NAC to Saturn; +X to
Waypoint NAC to Saturn; +Z to POLE_DIR NEP is also safe
— K. Cloutier ﬁﬁl Ceionce P larming s Sequomce Team 13 10/02/2017 —




Waypoints Chosen o
aturn egacy

Waypoint 1 (2006-335T08:31 — 336T08:31):
NAC to Saturn, POS_Z to NSP

— K. Cloutier E— - 10/02/2017 E—




Notes & Liens

Saturn 34 Legacy

* Pointing Issues
— |f downlink pointing changes, then notify CDA and MIMI
* Data Volume Issues
— None
* Telemetry Mode Issues
— None
* CIMS Issues

— None

* Power/OPMODE Issues

— OPMODE is DFWP-Normal; no transitions in this period; if previcus TWT has not handed off in
DFWP-Normal, then insert at the beginning

* Flight Rule/Mission Planning Guideline and Constraint Issues

— None

*  Other Issues

— None

— K. Cloutier dience Dbsring s Sequonce Team 15 10/02/2017



