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Saturn 54 Legacy

Segment Overview and Final Products
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Segment Summary

Saturn 54 Legacy

* This was a ~5.5 day periapse segment in the Prime Mission, during an inclined orbital
phase. The views of Saturn were of a mostly lit face, focused on the northern hemisphere
inbound. At periapse (3.03 Rs), the spacecraft had moved to the dark side of the planet, with
views of the southern hemisphere. By the time the segment ended the views of Saturn were
at a low phase.

* The segment began about 5 days before periapse and ended about a day after.

* Saturn science included CIRS mid-IR mapping and limb studies, ISS WAC
Photopolarimetry, VIMS cylindrical mapping, and UVIS EUV/FUV. At periapse, the key
science performed was RSS Earth occultations of the atmosphere and rings.

* Several icy satellite observations were also conducted during this segment of Dione and
Rhea by the ORS instuments. Images for optical navigation were also taken.

* The segment sequence handoff package could not be located at the time that this legacy
package was created.
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Final Sequenced SPASS

Saturn 54 Legacy

Request Riders Start (SCET) Start (Epoch) Duration End (SCET) Primary Secondary Comments
Sequence S036, length = 39 ... 2007-348T716:00:00 |E054 SEQUENCE_036+000T00:00:00 038T121:35:00 | 2008-022T13:35:00
SATURN rev 54 Segment 2007-348T16:00:00 005T16:16:00 |2007-354T08:16:00
SP_054EA_S361VP348 PRIME 2007-348T16:00:00 |E054 SEQUENCE_036+000T00:00:00 000T00:06:00 | 2007-348T16:06:00 |XBAND to Earth NEG_Y to NSP
SP_054SA_WAYPTTURN348 PRIME 2007-348T716:06:00 000T00:30:00 |2007-348T16:36:00 |{ISS NAC to Saturn NEG Z to NSP SP Turn to Waypoint
AYPO 007-348T16:36:00 004T09:25:00 200 02:01:00 AC to Sa o NSP
CIRS_054SA_MIRMAP038_PRIME M, V 2007-348T116:36:00 000T13:54:00 |2007-349706:30:00 |CIRS_FPB to Saturn NEG_Zto NSP
SP_054EA_DLTURN349 PRIME M 2007-349T06:30:00 000T00:30:00 |2007-349T07:00:00 |XBAND to Earth NEG_X to NEP SP Turn to Earth
SP_054EA G34HEFNON349 PRIME C,M 2007-349T707:00:00 000709:00:00 | 2007-349T16:00:00 |XBAND to Earth NEG_X to NEP
AV_054SK_OPNAV491 PR 007-349T16:00:00 000700:59:00 2007-349T16:59:00 AC to Satellite o NSP a th point, ends a po
AV_054SA_WAYPTTURN491 PR 007-349T16:59:00 000700:01:00 2007-349T17:00:00 AC to Sa o NSP
CIRS_054SA_MIRMAPB038 PRIME Vv 2007-349T17:00:00 000T13:31:00 [2007-350T06:31:00 |CIRS_FPB to Saturn NEG_Zto NSP
SP_054EA_DLTURN350_PRIME 2007-350T06:31:00 000700:30:00 | 2007-350T07:01:00 |XBAND to Earth NEG_X to NEP SP Turn to Earth
SP_054EA G34HEFNON350 PRIME C,R 2007-350707:01:00 000T09:00:00 |2007-350T16:01:00 |[XBAND to Earth NEG_X to NEP
AV_054SK_OPNAV501_PR 007-350T16:01:00 000T00:59:00 2007-350T17:00:00 AC to Sateliite o NSP a th point, ends a po
AV_054SA_WAYPTTURN501_PR 007-350T17:00:00 000700:01:00 2007-350T17:01:00 AC to Sa o NSP
ISS_054SA_1X2WPH60001_PRIME V 2007-350T17:01:00 000T06:30:00 [2007-350T23:31:00 |ISS_NAC to Saturn NEG_X to Sun
054SA 001_PR 007-350 00 000T07:00:00 200 06:31:00 0 Sa o NSP
SP_054EA_DLTURN351 _PRIME 2007-351T06:31:00 000T00:30:00 |2007-351T07:01:00 |[XBAND to Earth NEG_X to NEP SP Turn to Earth
SP_054EA_G34BWGNON351_PRIME C,M 2007-351T07:01:00 000T08:40:00 |2007-351T15:41:00 |[XBAND to Earth NEG X to NEP
SP_054SA_WAYPTTURN351 PRIME C,M 2007-351T15:41:00 000T00:30:00 [2007-351T16:11:00 |ISS_NAC to Saturn NEG_Zto NSP SP Turn to Waypoint
054D OCC099_PR 00 6:11:00 000701:00:00 200 00 o Dione o NSP
VIMS_054SA_CYLMAP002_PRIME I, M 2007-351T17:11:00 000T04:35:00 | 2007-351721:46:00 |ISS_NAC to Saturn NEG_Z to North_Pole_Dir
ISS_054RH_REGGEODO001_PRIME C,M U 2007-351T21:46:00 000701:00:00 |2007-351T22:46:00 |ISS_NAC to Rhea NEG_Zto NSP
SP_054EA DLTURN451 PRIME M 2007-351T22:46:00 000T00:30:00 |2007-351T23:16:00 |XBAND to Earth NEG_X to NEP SP Turn to Earth
SP_054EA_M70METOTP351_PRIME C,M,N 2007-351T23:16:00 000709:00:00 |2007-352708:16:00 |XBAND to Earth NEG_X to NEP
SP_054SA_WAYPTTURN352_PRIME M 2007-352T08:16:00 000T00:30:00 [2007-352T08:46:00 |ISS_NAC to Saturn NEG_Zto NSP SP Turn to Waypoint
VIMS_054SA_CYLMAP001_PRIME I, M, U 2007-352T108:46:00 000T11:00:00 |2007-352719:46:00 |ISS_NAC to Saturn NEG_Z to North_Pole_Dir
CIRS_054SA _LIMBINT004 PRIME C,M, R U,V ]2007-352T19:46:00 000T04:45:00 [2007-353T00:31:00 |CIRS_FPB to Saturn NEG_Zto NSP left limb for CAPS
CIRS_054RH_ORSRHEA001_PRIME I,M,R U,V |2007-353T00:31:00 000T00:55:00 |2007-353T01:26:00 |ISS_NAC to Rhea (0.0,40.0,0.0 deg. offset) [NEG_Z to NSP CIRS PDT design to accommodate other ORS
instruments.
SP_054EA_WAYPTTURN353 PRIME M R 2007-353T01:26:00 000T00:21:00 |2007-353T01:47:00 |XBAND to Earth NEG_X to Sun SP Turn to Waypoint
SP_054EA WAYPTTURN453 PRIME M, R 2007-353701:47:00 000T00:14:00 |2007-353T02:01:00 |[XBAND to Earth NEG X to NEP SP Turn to Waypoint
AYPO 00 02:01:00 000T14:15:00 200 6:16:00 XBAND to o NEP
P_054EA_DEAD PR R 00 02:01:00 000T00:13:40 200 02:14:40 XBAND to Ea o NEP
RSS_054RI_OCC002_PRIME M, R 2007-353702:14:40 [LMB_E054 Saturn_RSS_Occ_Egr-000T02:24:51 000T01:03:30 |2007-353T03:18:10 |XBAND to Earth NEG_X to NEP
RSS_054SA_OCC002_PRIME M 2007-353703:18:10 |LMB_E054 Saturn_RSS_Occ_Egr-000T01:21:21  |000700:51:04 | 2007-353704:09:14 |XBAND to Earth NEG_X to NEP
RSS_054SA_0OCC003_PRIME M 2007-353T04:09:14 [LMB_E054 Saturn_RSS_Occ_Egr-000T00:30:17 000T00:59:00 |2007-353T05:08:14 |XBAND to Earth NEG_X to NEP
Periapse R=3.0Rs, lat= ... 2007-353705:04:29 000T00:00:01 |2007-353T05:04:30
P_054EA_DEAD 453 PR 00 05:08: 14 B_E054_Sa RSS_O gr+000T00:28:43 000T00:16:46 200 0 00 XBAND to Ea o NEP
CIRS_054SA_OCCLIMB004_PRIME C,M U,V 2007-353T105:25:00 000701:11:00 |2007-353706:36:00 |CIRS_FP4 to Saturn POS_Zto NSP left limb for CAPS
SP_054EA_DLTURN353 PRIME M, N 2007-353T06:36:00 000T00:17:00 |2007-353T06:53:00 |XBAND to Earth POS Y to 70.0/60.0 SP Turn to Earth
SP_054EA_G70METOTB353_PRIME C,E,M N 2007-353106:53:00 000708:59:00 | 2007-353T15:52:00 |XBAND to Earth POS_Y to 70.0/60.0 real-time RPWS Whistler
SP_054SA WAYPTTURN353 PRIME M 2007-353T715:52:00 000T00:24:00 |2007-353T16:16:00 {ISS NAC to Saturn POS Zto NSP SP Turn to Waypoint
AYPO 00 6:16:00 000T16:30:00 2007-354T08:46:00 AC to PO o NSP
CIRS_054SA_NADIROCC007_PRIME M, U, V 2007-353T116:16:00 000703:00:00 |2007-353719:16:00 |CIRS_FPB to Saturn POS_Zto NSP
CIRS_054DI_ORSDIONE0O1_PRIME I, M, U,V 2007-353T19:16:00 000T01:00:00 |2007-353T20:16:00 |ISS_NAC to Dione POS_Z to NSP CIRS PDT design to accommodate other ORS
instruments.
CIRS_054RI_SUBML08LP001_PRIME C, MUV 2007-353720:16:00 000T05:30:00 |2007-354T01:46:00 |CIRS_FP1 to Rings POS_Zto NSP
SP_054EA_DLTURN354 PRIME M 2007-354T101:46:00 000700:30:00 | 2007-354T02:16:00 |XBAND to Earth NEG_X to NEP SP Turn to Earth
SP_054EA_M70METNON354 PRIME C,M 2007-354T02:16:00 000T02:00:00 |2007-354T04:16:00 |XBAND to Earth NEG_X to NEP
SP_054EA_M34BWGNON354 PRIME  |C, M 2007-354T04:16:00 000T04:00:00 | 2007-354T08:16:00 |XBAND to Earth NEG_X to NEP
— S.Boll dionmee P Lagming v \equence | cam 10/18/2017



Final Sequenced SMT and Data Volume (1 of 2)

Saturn 54 Legacy

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

\

\

\
| P4 | P5 | RECORDED | PLAYBACK [
| \ \ I I
| == m | -=———-- | == | mm |
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) (Mp) (Mb) | (Mo) | (Mb) (Mb) | (Mb) (Mb) (Mb)  (Mb) (%) (Mp) |
_____________________________________________________________________________________________________________________________________________________ |
SP_054EA G34HEFNON349 PRIME 349 07:00 349 16:00 0 785 63 848 3491 2643 0 221 53 1122 1043 -80 1765 11% 79 |
SP_054EA G34HEFNON350 PRIME 350 07:01 350 16:01 79 799 63 942 3491 2549 18 221 53 1234 1046 -188 1765 11% 188 |
SP_054EA G34BWGNON351 PRIME 351 07:01 351 15:41 188 1217 63 1468 3491 2024 18 233 51 1770 850 -920 1765 11% 920 |
SP_054EA M70METOTP351 PRIME 351 23:16 352 08:16 920 514 32 1466 3491 2026 0 252 53 1771 3521 1749 1765 9% 0 |
SP_054EA G70METOTB353 PRIME 353 06:53 353 15:52 0 2497 96 2592 3491 899 0 1447 53 4092 3919 -173 16 0% 173 |
SP_054EA M70METNON354 PRIME 354 02:16 354 04:16 173 920 44 1137 3491 2355 0 49 12 1198 983 -215 16 0% 215 |
SP_054EA M34BWGNON354 PRIME 354 04:16 354 08:16 215 0 0 215 3491 3277 0 115 24 353 377 23 16 0% 0 |
_____________________________________________________________________________________________________________________________________________________ |

— S.Boll : o i 6 10/18/2017 —



Final Sequenced SMT and Data Volume (2 of 2)

Saturn 54 Legacy

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 348 16:00 349 07:00 54.0 8.1 200.2 13.5 0.0 32.4 48.6 0.0 70.7 0.0 350.0 0.0 12.3 789.7
SP 054EA G34HEFNON349 PRIME 349 07:00 349 16:00 32.4 4.9 86.4 1.6 0.0 19.4 29.2 0.0 42 .4 2.5 0.0 0.0 0.0 218.8
DAILY TOTAL SCIENCE 348 16:00 349 16:00 86.4 12.9 286.6 15.1 0.0 51.8 77 113.2 2.5 350.0
OBSERVATION NOR 349 16:00 350 07:01 84.8 8.1 194.¢6 2.7 0.0 32.4 48.7 0.0 70.8 0.0 350.0 0.0 12.3 804.4
OBSERVATION OPN 349 16:00 350 07:01 0.0 0.0 0.0 0.0 17.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 17.4
SP _054EA G34HEFNON350 PRIME 350 07:01 350 16:01 32.4 4.9 86.4 1.6 0.0 19.4 29.2 0.0 42 .4 2.5 0.0 0.0 0.0 218.8
DAILY TOTAL SCIENCE 349 16:00 350 16:01 117.2 13.0 281.0 4.3 0.0 51.9 77.8 0.0 113.3 2.5 350.0 0.0
OBSERVATION NOR 350 16:01 351 07:01 54.0 8.1 0.0 2.7 612.2 32.4 48.6 0.0 70.7 126.8 250.0 0.0 12.3 1217.8
OBSERVATION OPN 350 16:01 351 07:01 0.0 0.0 0.0 0.0 17.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 17.4
SP _054EA G34BWGNON351 PRIME 351 07:01 351 15:41 31.2 4.7 85.5 1.6 0.0 18.7 46.1 0.0 40.9 2.4 0.0 0.0 0.0 231.0
DAILY TOTAL SCIENCE 350 16:01 351 15:41 85.2 12.8 85.5 4.3 6l2.2 51.1 94.7 0.0 111.6 129.2 250.0 0.0
OBSERVATION NOR 351 15:41 351 23:16 27.3 5.4 29.7 1.4 58.0 16.4 49.1 0.0 35.8 36.6 250.0 0.0 6.2 515.9
SP_054EA M70METOTP351 PRIME 351 23:16 352 08:16 32.4 6.5 86.4 1.6 0.0 19.4 58.3 0.0 42 .4 2.5 0.0 0.0 0.0 249.5
DAILY TOTAL SCIENCE 351 15:41 352 08:16 59.7 11.9 116.1 3.0 58.0 35.8 107.5 0.0 78.2 39.1 250.0 0.0
OBSERVATION NOR 352 08:16 353 06:53 408.2 78.3 98.6 11.9 179.5 113.1 148.7 0.0 776.2 78.0 580.5 0.0 18.5 2491.4
OBSERVATION SI 352 08:16 353 06:53 0.0 0.0 1.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.0
SP _054EA G70METOTB353 PRIME 353 06:53 353 15:52 258.7 6.3 86.4 1.6 0.0 63.9 62.1 0.0 952.2 2.4 0.0 0.0 0.0 1433.7
DAILY TOTAL SCIENCE 352 08:16 353 15:52 666.9 84.6 186.0 13.5 179.5 177.0 210.8 0.0 1728.3 80.4 580.5 0.0
OBSERVATION NOR 353 15:52 354 02:16 122.7 7.2 136.8 1.9 54.5 39.2 67.4 0.0 134.3 49.0 287.4 0.0 8.5 908.8
OBSERVATION SI 353 15:52 354 02:16 0.0 0.0 11.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 11.5
SP_054EA M70METNON354 PRIME 354 02:16 354 04:16 7.2 1.2 13.5 0.4 0.0 4.3 13.0 0.0 9.4 0.0 0.0 0.0 0.0 49.0
SP_054EA M34BWGNON354 PRIME 354 04:16 354 08:16 14.4 2.2 43.2 0.7 0.0 8.6 25.9 0.0 18.9 0.0 0.0 0.0 0.0 113.9
DAILY TOTAL SCIENCE 353 15:52 354 08:16 144.3 10.5 205.0 3.0 54.5 52.2 106.3 0.0 162.6 49.0 287.4 0.0
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Segment Geometry (1 of 2)

Saturn 54 Legacy

Rev 054 INBOUND

2007 - 348716:00:00 SCET
2007 DEC 14 16:00:00 SCET
2007 DEC 14 17:14:34 ERT
Apoapse_ 054 + 003T10:26:05

&= Seg Start (Left)

Periapse_054 - 004T1 4:17

Light time:  74.6 min

orbit period: 16.0 days

Radius 1973044 km 32.74 Rs

Rad_cyl 1876655 km 31.14 Rs

z_ht_cyl 609154 km 10.11 Rs

Mag_L 36.19

semi_axs 1221989 km 20.28 Rs

Eccentricity  0.851

Inclination  26.29 deg .
Sun_range 9.25 AU

me= g2o eriapse (below
~-- DSN ELEV == D/L == U/L ==mmmnmn

Goldstone 26.9  54.8

Canberra 36.5 11.9

Madrid -39.6 -27.1

- LOOK DIRECTION INFO

Fov 14.0 deg 244.5 mrad
RA -169.907 deg
DEC -12.438 deg
Crosses R? @  0.000 Rs

5.931 deg *
seEp 103.780 deg

ORS b/s angle 137.4 deg

Point NEG.Y K st SATURN andalign NEGZ [ Up K with  NsP ORS rad angle 122.6 deg TR RO
User vector - RA: | +351.620 Tilt L Up TiltR ZoomOut @ Labels [ Axes Year (4 » | [ « » | Hour §§§§ m’ifﬁi;g“z iii:
DEC  -85.400 Left Reset Right Fill Screen Orbits @ Vectors  Month [« » | [« » | Minute i::p:ic_;:“’f‘30;1_::';;:3‘
Paste Current RA/DEC ® Image  Down ) Hi Res Zoomin = EFOVs [ Latflons Day [« » | [« »] secon i e
— Orbit period: 16.2 days
Turn analyzer:  SATURN B 1o EARTH B avout 2z B on RwA [ = 136min/143.2deg Even | 4 » | Radius 182381 km 3.03 Rs
Rad cyl 177437 km 2.94 Rs
S/C SAT RANGE. __ALTITUDE____ PHASE ANGLR DIAMETER SUB_S/C  ALON VREL Z_HGHT __ ANGLE___ FROM___ 2_ht cyl -42175 km -0.70 Rs
BODY occ? oce? (km) (Rs) (km) (Rs) (deg)  (deg mrad) LON LAT (deg) (km/s) (km) SATRN EARTH RAM Mag_L 3.20
Semi_axs 1234222 km 20.48 Rs
SATURN -- -- 1973044 32.74 1913317  31.75  42.5  3.50  61.10 82 18 0 2.7 0 0.0 143.2 53.5 Eccentricity  0.852
TMAS -- SE 2107286 34.97 2107083  34.96  39.1  0.01 0.20 321 15 -136  14.1 -3584 3.7 146.6 56.8 Inclination  26.29 deg
ENCELADUS -~ 2097631 34.81 2097378  34.80  37.5  0.01 0.24 311 17 -120  12.0 9 5.7 148.0 58.8 Sun_range 9.26 AU
TETHYS - 1989472  33.01 1988941  33.00  36.2  0.03 0.54 278 17 -89 9.3 -5480 8.5 149.2 61.9 Earth_range 8.91 AU
DIONE - 1649506 27.37 1648943  27.36  48.7  0.04 0.68 153 22 22 9.6 -13 6.2 137.0 49.7 ~-- DSN ELEV == D/L == U/L ==-mm=nn
RHEA - 2314101 38.40 2313336  38.38  32.9  0.04 0.66 320 15 -127 8.2 3294 10.8 152.5 63.3 Goldstone 1.2 -26.5
TITAN - 3185426 52.85 3182851  52.81  36.9  0.09 1.62 356 11 -175 7.3 2221 7.3 149.0 54.3 Canberra -63.0 -40.4
HYPERION - 3096884 51.39 3096764  51.38  53.5  0.01 0.11 259 -45 140 8.2 -14043  17.2 132.3  36.5 Madrid 55.9  54.6
IAPETU - 3379972 56.08 3379226  56.07  42.7  0.03 0.44 329 12 -72 1.4 803303  77.5 132.1 127.3 ~===n== LOOK DIRECTION INFO ==-=n==
PHOEBE - 14993266 248.78 14993153 248.77  42.2  0.00 0.02 202 -12  -97 3.9 6946761  84.5 131.5 123.0 Fov 112.1 deg 1955.9 mrad
RA -2.379 deg
SATURN --  -- 1973044 32.74 1913317  31.75  42.5  3.50  61.10 82 18 0 2.7 0 0.0 143.2 53.5 DEC 8.672 deg
Crosses RP_&  0.000 Rs
EPS 5.786 deg *
sep 108.329 deg
ORS b/s angle 30.4 deg
Point  NEGY §J at  SATURN §J andalign POSZ g = Up with  NSP EJ Ors rad angle 110.2 deg
Saturn Rang Phase Angle User vector - RA:  +351.620 Tilt L Up Tilt R ZoomOut @ Labels Year |« » | |« » | Hour
DEC  -85.400 Left Reset Right Fill Screen Orbits @ Vectors  Month | 4 » | | « B | Minute
Segment Start 32 74 42 5 Paste Current RA/DEC 4 Image Down @ HiRes Zoom In ® Fovs ® Lat/lons Day | 4 » ‘ 4 > Secon
Turn analyzer:  SATURN EJ o EARTH EJ about 2z §J on RWA = 4.7 min | 25.1 deg Even | 4 »
P H 3 03 1 49 6 13 S/C SAT RANGE __ALTITUDE____ PHASE ANGLR_DIAMETER SUB__S/C  ALON VREL Z_HGHT __ ANGLE____FROM___
el’lapse . . = BODY occ? 0CC?  (km)  (Rs) (km) (Rs)  (deg) (deg mrad) LON LAT (deg) (km/s) (km)  SATRN EARTH RAM
182381  3.03 122432 2.03  149.6 38.59 673.56 359 -13 0 19.6 0 0.0 25.1 90.1
269517  4.47 269314 4.47 112.4  0.09 1.5¢ 41 -8 93 25.8 1148 44.2  62.0 107.3
Segment End 14.92 18_9 —5 239981  3.98 239727 3.98  128.6  0.12 2.14 320 -10 -68  18.2 -20  66.7 55.4 71.5
284075  4.71 283538 4.70 1211 0.22 3.80 325 -9 68  17.9 5244  74.8  63.2 7.5
292646 4.86 292083 4.85  94.0  0.22 3.85 333 -8 48  14.7 104  102.4 90.7 76.4
406553  6.75 405786 6.73  33.7  0.22 3.77 19 -6 39 15.3 3276 122.5 141.1 124.6
TIT] - 1268726 21.05 1266151 21.01 135.6 0.23 4.06 353 -2 ~109 21.7 =-7745 64.0 49.0 62.8
HYPERION  -- 1598406  26.52 1598273  26.52 161.6  0.01 0.21 105 & -140  23.0 -22533  37.8  21.9 65.7
IAPETUS - 3528509 58.55 3527762  58.53  55.1  0.02 0.42 3 A 74 19.5 937460  98.6 119.1 134.0
PHOEBE - 14956407 248.16 14956296 248.16  52.6  0.00 0.02 125 -18 73 20.1 7010579  97.8 121.1 146.3
SATURN --  -- 182381  3.03 122432 2.03  149.6 38,59 673.56 359 -13 0 19.6 0 0.0 25.1 90.1

— S. Boll . Cey
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Segment Geometry (2 of 2)

Saturn 54 Legacy

Point NEG.Y

at

SATURN

POS_Z

NSP

Rev 054
2007 -

OUTBOUND
354T08:16:00 SCET

2007 DEC 20 08:16:00 SCET
2007 DEC 20 09:29:52 ERT
Apoapse_ 054 + 009T02:42:05
Periapse_054 + 001T03:11:43

Light time:  73.9 min

Orbit period: 16.0 days

Radius 899117 kn 14.92 Rs
Rad_cyl 895820 km 14.86 Rs
Z_ht_cyl -76931 km -1.28 Rs
Mag_L 15.03

Semi_axs 1222914 km 20.29 Rs
Eccentricity  0.851

Inclination  26.29 deg
Sun_range 9.26 AU
Earth_range 8.88 AU

--- DSN ELEV -~ D/L -~ U/L
Goldstone 40.5 10.8
Canberra -46.2 -64.

Madrid 24.7 50

------- LOOK DIRECTION INFO

FovV 19.8 deg 345.8 mrad
RA 137.215 deg

DEC 5.689 deg

Crosses RP_§  0.000 Rs

EPS 5.750 deg *

sep 109.471 deg

ORS b/s angle 161.1 deg

. 4= Seg End

and align = &4 with &4 OoRs rad angle 108.3 deg
User vector - RA:  +351.620 Tilt L Up TiltR Zoom Out Labels [ Axes Year | 4 » | \ <4 » | Hour
DEC  -85.400 Left Reset Right Fill Screen Orbits [ Vectors Month | @ » | | « » | Minute
Paste Current RA/DEC # Image Down Hi Res Zoom In FOVs @ Lat/lons Day | @« » | ‘ < > Secon
Turn analyzer:  SATURN ) o EARTH B about z [ on rRWA [ = 14.6 min/156.3 deg Even | 4 »
s/c saT RANGE ___ALTITUDE. PHASE  ANGLR_DIAMETER SUB_S/C  ALON L Z_HGHT __ ANGLE FROM_
BODY oce? occ? (km) (Rs) (Xkm) (Rs) (deg) (deg mrad) LON LAT (deg) (km/s) (Xkm) SATRN EARTH RAM
SATURN -- == 899117 14.92 838891  13.92  18.9  7.69 134.16 56 -5 0 7.3 0 0.0 156.3 151.0
MIMAS - SE 1081124 17.94 1080918 17.94 16.6 0.02 0.38 15 -5 164 17.3 -4390 2.9 158.9 149.1
ENCELADUS - - 1082214 17.96 1081960 17.95 11.0 0.03 0.47 40 -4 136 13.0 -10 8.7 164.9 143.6
TETHYS - - 1146343 19.02 1145805 19.01 27.9 0.05 0.94 332 -5 -143 18.2 -5389 9.1 147.3 159.1
DIONE - - 757709 12.57 757148 12.56 42.9 0.09 1.49 261 -6 -56 14.7 -64 24.5 132.0 164.3
RHEA - - 1037812 17.22 1037048 17.21 13.0 0.08 1.48 63 -4 89 4.3 -500 30.5 172.7 122.8
TITAN - - 318863 5.29 316288 5.25 134.3 0.93 16.15 16 -13 6 6.3 -7127 152.0 49.3 4.1
HYPERION - - 710272 11.79 710126 11.78 153.5 0.03 0.46 161 34 -18 7.6 =-17127 137.9 20.8 65.6
IAPETUS - - 4365090 72.43 4364342 72.42 41.4 0.02 0.34 354 2 -150 10.2 952393 24.9 132.9 156.4
PHOEBE - == 15693980 260.40 15693870 260.40 50.5 0.00 0.01 99 -16 ~146 6.1 7024587 37.8 123.2 142.5
SATURN - - 899117 14.92 838891 13.92 18.9 7.69 134.16 56 -5 0 7.3 0 0.0 156.3 151.0
S. Boll ALl LV Yequence | L 9 10/18/2017




Solar Geometry — ORS Boresight Concerns

Saturn 54 Legacy

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

Saturn 54 Legacy

Week 1: DOY 348-352 (Fri, Dec 14-Tues, Dec 18)

The S36 sequence began late Friday (DOY 348) with CIRS starting the sequence off with a mid-infrared
observation for the determination of the troposphere and tropopause temperature with spatial resolution of about
two degrees of latitude and longitude.

DOY 350 - ISS used the wide-angle camera to do photopolarimetry of Saturn at 60 degree phase. UVIS scanned
across the north polar region of Saturn to produce an auroral movie.

DOY 351 - UVIS targeted Dione in order to measure the albedo. VIMS made several measurements for Saturn
cylindrical mapping. ISS took images using the NAC for Rhea regional geodesy.

DOY 352 - CIRS measured stratospheric thermal structure by means of limb sounding in the mid-IR.

Week 2: DOY 353-359 (Wed, Dec 19-Tues, Dec 25)

DOY 353 - This week started off with the ORS instruments observing Rhea. RSS then used Ka, X, and S bands
to observe the late inclined ring occultation through ingress and atmospheric egress of the occultation. CIRS
took measurements to determine the helium composition as well as the stratospheric thermal structure at the
RSS occultation points. CIRS also performed a radial scan of the main rings to obtain submillimeter
measurements of the rings at a variety of geometries. The ORS instruments made various observations with
Dione as the target.

- S BO” et Ww thuence Lhnn 11 10/18/2017 -



Saturn 54 Legacy

Segment Integration Planning
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Timeline Gaps and Suggested Observations

Saturn 54 Legacy

Rev 54 Starwman v.1

Activity

Start Time

Duration

End Time

Start of segment

2007-348T16:00:00

SP Waypoint Turn

2007-348T16:00:00

000T00:30:00

CIRS 2007-348T16:30:00 000T14:00:00
SP D/L Turn 2007-349T06:30:00 000T00:30:00
D/L 2007-349T07:00:00 000T09:00:00
SP Waypoint Turn 2007-349T16:00:00 000T0O0:30:00
CIRS 2007-349T16:30:00 000T14:01:00
SP D/L Turn 2007-350T06:31:00 000TO00:30:00
D/L 2007-350T07:01:00 000T09:00:00
SP Waypoint Turn 2007-350T16:01:00 000TO00:30:00
ISS 2007-350T16:31:00 2?27?27

Uvis 27?7 2?27?27

RADAR 2007-351T03:31:00 000T03:00:00
SP D/L Turn 2007-351T06:31:00 000T00:30:00
D/L 2007-351T07:01:00 000T09:00:00
SP Waypoint Turn 2007-351T16:01:00 000TO0:30:00
ISS Retarg 2007-351T16:31:00

UVIS Dione Icy Occ

2007-351T16:30:00

000T00:22:00

2272

SP D/L Turn

2007-351T22:46:00

000T00:30:00

D/L & OTB

2007-351T23:16:00

000T09:00:00

SP Waypoint Turn

2007-352T08:16:00

000T00:30:00

277?

RSS Ring Occ

2007-352T08:46:00

2007-353T02:01:26

000T01:23:30

2007-353T03:24:56

RSS Sat Occ

2007-353T03:24:56

000T00:24:32

2007-353T03:49:28

RSS Sat Occ

7Y

2007-353T04:11:00

2007-353T05:25:00

000TO00:59:06

2007-353T05:10:06

SP D/L Turn

2007-353T06:16:00

000T00:30:00

D/L & OTB

2007-353T06:46:00

000T09:00:00

SP Waypoint Turn

2007-353T15:46:00

000T00:30:00

7Y

2007-353T16:16:00

SP D/L Turn

2007-353T22:46:00

000TO00:30:00

D/L

2007-353T723:16:00

000T09:00:00

— S. Boll
ai
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Initial SMT and Data Volume (1 of 2)

Saturn 54 Legacy

First Presentation in Integration:

DATA VOLUME SUMMARY

| OBSERVATION_PERTOD | DOWNLINE_PASS
I |
| Bd | PS5 | RECORDED | PLAYBACK
I I | I
| == e | |- |
Start End | START SCI HE+E TOTAL CPACTY MARGIN | OFMAV | SCI = ENGR | TOTAL CPACTY MARGIN  CAROVE
DOWNLINE PASS HAME doy hhimm doy hhimm| (Mb) (Mbj (Mb} (Mb} (Mb) (Mb} (%)| (Mb} | {Mb) (Mb) | (Mb} (Mb} (HMb) (%} {Mb)
SP_O0S5S4EA_GIAHEFNON3I49_PRIME 349 07:00 349 16:00 @ 1017 52 1069 3572 2503  TO% L] 219 53 1341 1055 =286 =27% 286
SP_O0S4EA_GIAHEFNON3ISO_PRIME 350 07:01 350 16:01 286 1011 52 134% 3534 2184  62% 17 219 53 1639 1055 =584 =55% S84
SP_O0S4EA_GIJEWGNON3I51_PRIME 351 07:01 351 15:41 584 1176 52 1811 3534 1722  49% 17 232 51 2112 854 ~-1258 -147% 1258
SP_OS4EA_MTOMETOTP3IS1_PRIME 351 23:16 352 OB:16 1258 486 26 1770 3569 1798 508 ] 250 53 2073 303z 959  32% 0
SP_0S4EA_GTOMETOTB3IS53_PRIME 353 06:46 353 15:46 Q0 2775 78 2B53 3568 715 20% 0 796 53 370z 3792 a0 2% 0
SP_OSAEA_MTOMETHON3ISA_PRIME 354 02:16 354 08:16 0 795 36 B3Il 3557 2726 TT ] 182 5 1048 2479 1431  58% 0
S. Boll : e v thm 14 10/18/2017



Initial SMT and Data Volume (2 of 2)

Saturn 54 Legacy

First Presentation in Integration:

DATA WVOLUME REFORT

Start End CAPS CDA CIRS THMS ISS MAG MIMI RADAR REWS ovIs VIME PROBE ENGR TOTAL
Event doy hhimm doy hh:imm (Mb) {Mb) (Mb} (Mb) (Mb) (Mb} (Mb) (Mb) (Mb} (Mb) (Mb) (Mb) (Mb) (Mb)
OBSERVATION_NOR 348 1a6:00 349 07:00 54.0 B.1 200.2 2.7 0.0 32.4 d4B.6 0.0 70.7 D.0o B600.0 0.0 0.0 1016.7
SP_054EA_G34HEFNON349_PRIME 349 07:00 349 16:00 3z.4 4.9 BE.4 1.6 0.0 19.4 29.2 0.0 42.4 2.5 0.0 0.0 0.0 218.8
DAILY TOTAL SCIENCE 348 16:00 349 16:00 BE.4  12.9 2H6.6 4.3 0.0 S1.8 77.B 0.0 113.2 2.5 E00.0 0.0
OBSERVATION_NOR 349 16:00 350 07:01 54.1 8.1 194.6 7.7 0.0 32.4 48.7 0.0 70.8 0.0 &O00.0 0.0 0.0 1011.4
OBSERVATION_OPN 349 16:00 350 07:01 0.0 0.0 0.0 0.0 17.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 17.4
SP_054EA_G3I4HEFNON3ISO_PRIME 350 07:01 350 16:01 3z.4 4.9 BE.4 1.6 0.0 15.4 29.2 0.0 42.4 2.5 0.0 0.0 0.0 218.8
DAILY TOTAL SCIENCE 349 16:00 350 16301 BE.5 13.0 Z281.0 1.3 0.0 S5l.9  77.B 0.0 113.3 2.5 6&00.0 0.0
OBSERVATION_NOR 350 16:01 351 07:01 54.0 3.1 0.0 2.7 412.2 32.4 48.6 0.0 70.7 126.8 420.0 0.0 0.0 1175.6
OBSERVATION_OPN 350 16:01 351 07:01 0.0 0.0 0.0 0.0 17.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 17.4
SP_05S4EA_G3I4BWGNON3IS1_PRIME 351 07:01 351 15:41 31.z 4.7  BE.4 1.6 0.0 18.7 d46.1 0.0 40.9 2.4 0.0 0.0 0.0 231.9
DATLY TOTAL SCIENCE 350 16:01 351 15:41 B5.2 12.8  @6.4 4.3 412.2  S51.1  94.7 0.0 111.6 129.2 420.0 0.0
OBSERVATION_HOR 351 15:41 351 23:16 27.3 5.4 0.0 1.4 8.0 16.4 49.1 0.0 35.8 42.4 300.0 0.0 0.0 4B5.7
SP_O0S4EA_M7OMETOTP3S1_PRIME 351 23:16 352 08:16 3z.4 6.5 BE.4 1.6 0.0 15.4 58.3 0.0 42.4 2.5 0.0 0.0 0.0 249.5
DAILY TOTAL SCIENCE 351 15:41 352 08:16 56,7  11.9  86.4 3.0 8.0 35.8 107.5 0.0 78.2 44.8 300.0 0.0
OBSERVATION_NOR 352 0H:16 353 06:46 404.8 16.6 98.6 11.9 0.0 112.3 147.8 0.0 936.2 0.0 1047.0 0.0 0.0 2775.3
SP_O05S4EA_GTOMETOTB3ISI_PRIME 353 06:46 353 15:46  259.2 6.4 BE.4 1.6 0.0 &4.0 62.3 0.0 313.4 2.5 0.0 0.0 0.0 795.7
DAILY TOTAL SCIENCE 352 08:16 353 15:46 664.0 23.0 185.0 13.5 0.0 176.3 210.1 0.0 1249.6 2.5 1047.0 0.0
OBSERVATION_HOR 353 15:46 354 02:16  125.6 7.2 136.8 1.9 0.0 3%.9 68.0 0.0 137.3 0.0 Z66.4 0.0 0.0 783.1
OBSERVATION_SI 353 15:46 354 02:16 0.0 0.0 11.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 11.5
SP_O0S4EA_M7OMETNON3ISA_PRIME 354 02:16 354 08:16 1.6 3.4 T5.6 1.1 0.0 13.0 38.9 0.0 28.3 0.0 0.0 0.0 0.0 1B1.B
DAILY TOTAL SCIENCE 353 15:46 354 08:16 147.2 10.6 223.9 3.0 0.0 52.9 106.9 0.0 165.6 0.0 266.4 0.0
CAPS CDA CIRS THMS 188 MAG MIMI RADAR  HPWS uvis VIMS FROBE
{Mb) (MBb) (Mb) {Mb) (MB) (Mb) (Mb) {Mb)  (MD) (Mb) {Mb) (MB)
TOTAL RECORDED (OPNAV data not included) 1129.0 Bd.1 1149.3 32.3  420.2 419.8 674.B 0.0 1831.5 1Bl.4 3233.4 0.0

— S. Boll
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Waypoint Selection

Saturn 54 Legacy

* Waypoint info

- NEG_Y to Saturn, POS_X to NSP safe for first 4 days and last day

- NEG_Y to Saturn, NEG_X to Sun is safe for first 4 days and last day.

does weird flippy thing at periapse
- NEG_Y to Saturn, NEG_Z to NSP safe for first 4 days
- NEG_Y to Saturn, POS_Z to NSP safe for last 2 days.

Time

2007-349T00:00:00
2007-350T00:00:00
2007-351T00:00:00
2007-352T00:00:00
2007-353T00:00:00
2007-354T00:00:00

Rev 54

Rs

31.73
27 .91
22.74
15.61

4.86
11.66

Phase (deg)
<t
49.2
56.4
69.4
126.9
26.8

— S.Boll . e
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Waypoints Chosen

Saturn 54 Legacy

Waypoint 1 (2007-348T16:36:00 — 2007-353T02:01:00): ISS_NAC to Saturn; NEG_Z to NSP

ERCELADUS

:01:00 — 2007-353T16:16:00): XBAND to Earth; NEG_X to NEP

TH from
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Waypoints Chosen

Saturn 54 Legacy

Waypoint 3 (2007-353T16:16:00 - 2007-354T08:46:00): ISS_NAC to Saturn; POS_Z to NSP
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Notes & Liens

Saturn 54 Legacy

None Found — Handoff Package could not be located.
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