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Saturn 119 120 Legacy

Segment Overview and Final Products
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Segment Summary

Saturn 119 120 Legacy

e Saturn 119 120 was a periapse segment in the Equinox extended mission which covered
~19 days, roughly an entire orbit. The spacecraft stayed relatively equatorial during this
segment. Planning for the segment took place over multiple months. Rev 119 periapse was
planned first, then the surrounding apoapse time was filled in later.

* Rev 119 Periapse was allocated to RADAR to create a global map of Saturn’s equatorial
region.

* Periapse was allocated to the Saturn TWT, but outside the 6 hours surrounding periapse,
high-priority icy satellite observations were accommodated (unique low-phase opportunities).

* Out near apoapse, the timeline accommodated several icy satellite observations. Saturn
observations included CIRS composition and mapping, and ISS lightning searches.

* Solar viewing constraints impacted science placement. CMT constraint management was
required during the occulted period on DOY 286.

* Being a long segment with several icy satellite targets, the waypoint strategy was much
more complicated than usual.

— K. Cloutier dience Dbsring s Sequonce Team 4 09/18/2017 —



Final Sequenced SPASS (1 of 4)

Saturn 119 120 Legacy

SOST

SOST

Request Riders Start (SCET) Start (Epoch) Duration End Primary Secondary Comments
SATURN_119_120 Segment 2009-286T713:45:00 018T22:46:00 (2009-305T712:35:00

155_NAC to Saturn (12.0,0.0,0.0 deg.
SP_1195A_WAYPTTURN286_PRIME M 2009-286T713:49:00 000T00:35:00 |2009-286T14:24:00 |offset) NEG_X to NSP

2009-286T14:24:00

000T01:26:00

2009-286T15:50:00

ISS_NAC to Saturn (12.0,0.

offset)

NEG_X to NSP

VIMS_1195A_NHEMDYNOO1_PRIME

2005-286T714:24:00

000T01:05:00

2005-286T15:25:00

VIMS_IR to Saturn (12.0,0.0,0.0 deg.

offset)

NEG_X to NSP

VIMS cannot look at Saturn center until 2009-
286T14:59

5P_119RH_WAYPTTURN286_PRIME

2005-286715:29:00
2009-286T15:50:00

000T00:21:00
000T07:24:00

2005-286T15:50:00
2009-286T23:14:00

155_NAC to Rhea

NEG_X to N5P

CIRS_11SRH_FP1SECLNOO3_PRIME

ClMUV

2005-286715:50:00

000T04:10:00

2005-286T20:00:00

ISS_NAC to Rhea
CIRS_FP1 to Rhea

NEG_X to NSP
MEG_X to North_Pole_Dir

5_N_ER_5A for first 15 minutes 20:00-20:15;
5_N_ER_3 for remainder of observation 20:15-

155_119EN_PLMHRHPOO1_PRIME M, R, U,V |2009-286T20:00:00 000TD2:25:00 |2005-286T22:25:00 |ISS_NAC to Enceladus POS_X to NSP 22:25 (Saturn_twt 080721)
VIMS_119RH_RHEAOD1_PRIME C, 1, M, R, U |2009-286T22:25:00 0D00TO0:24:00 |2009-286T22:45:00 [155_NAC to Rhea NEG_X to NSP
SP_1195A_WAYPTTURNY86_PRIME M, R 2005-286722:49:00 000T00:25:00 [2005-286723:14:00 |NEG_Z to Saturn NEG_X to NSP

2009-286T23:14:00

000T12:56:00

2009-287T12:10:00

NEG_Z to Saturn

NEG_X to NSP

RADAR_1155A_GLOBALMAPOOL_PRIME |E, M 2009-286723:14:00 000T12:16:00 |2009-287711:30:00 |NEG_Z to Saturn FIC
Periapse R = 3,195 Rs, lat ... 2009-287705:10:30 000T00:00:01 (2009-287T05:10:31
SP_119TE_WAYPTTURN287_PRIME M 2009-287T11:30:00 000T00:40:00 (2009-287712:10:00 (ISS_NAC to Tethys NEG_X to NSP

2009-287T12:10:00

000T03:43:00

2009-287T15:53:00

ISS_NAC to Tethys

NEG_X to NSP

155_118TE_GEOLOGO01_PRIME C M, UV  [2005-287T12:10:00 000T00:30:00 [2009-287T712:40:00 [IS5_NAC to Tethys NEG_X to N5P NAC to Tethys
155_115MI_LOWPHASEOD1_PRIME C M, UV  [2005-287T12:40:00 000T01:25:00 |2009-287T14:05:00 [IS5_NAC to Mimas NEG_X to N5P NAC to Mimas
155_11SEN_LOWPHASEQO1_PRIME C M, UV  [2005-287T14:05:00 000T01:05:00 |2009-287715:10:00 [IS5_NAC to Enceladus NEG_X to N5P NAC to Enceladus
155_11STE_LOWPHASEOO1_PRIME C M, UV [2005-287T15:10:00 000T00:30:00 [2009-287T715:40:00 [IS5_NAC to Tethys NEG_X to N5P NAC to Tethys
5P_1195A_WAYPTTURN287_PRIME M 2005-287T715:40:00 000T00:13:00 |2009-287715:53:00 (IS5_NAC to Saturn NEG_X to N5P

2009-287T15:53:00 002T12:06:00 2009-290T03:59:00 IS5_NAC to Saturn NEG_X to NSP
VIMS_1195A_NHEMDYNOD2_PRIME I, M 2005-287715:53:00 000T02:05:00 [2009-287T17:58:00 |IS5_NAC to Saturn NEG_X to NSP
SP_119EA_DLTURN287_PRIME M 2005-287T17:58:00 000T00:36:00 |2009-287T18:34:00 [XBAND to Earth NEG_X to NEP
SP_119EA_C7OMETNON287_PRIME CE M, R |2009-287T18:34:00 000T09:00:00 |2009-288T03:34:00 [XBAND to Earth 5_Hr_Rolling NEG_X to NEP; CRPC; rolling required
SP_1195A_ WAYPTTURN288_PRIME M 2005-288T03:34:00 000T00:40:00 |2009-288T04:14:00 [IS5_NAC to Saturn NEG_X to N5P
VIMS_1195A_NHEMDYNOO3_PRIME I, M 2005-288T704:14:00 0007T13:41:00 [2009-288T17:55:00 |IS5_NAC to Saturn NEG_X to NSP
SP_119EA_DLTURN288_PRIME M 2005-288717:55:00 000T00:39:00 |2009-288T18:34:00 [XBAND to Earth NEG_X to N5P
SP_119EA_C70METOTP288_PRIME E, M, N 2005-288718:34:00 000T09:00:00 |2009-289T703:34:00 [XBAND to Earth NEG_X to N5P NEG_X to N5P; CAPS

5P_1195A_ WAYPTTURN28S_PRIME

UVIS_1195A_EUVFUV0D1_PRIME

000T00:40:00

2005-289T04:14:00

155_NAC to Saturn
UVIS_FUV to Saturn
2.752 deg. offset)

NEG_X to N5P

NEG_X to 38.0/84.0

155_115T|_MS0R3CLD289_PRIME

2005-289714:52:00

000T01:15:00

2005-289T16:07:00

I55_NAC to Titan

NEG_X to 37.3/83.8

155_NAC to Tethys control of secondary axis not

155_118TE_MUTUALEVEDOL_PRIME M 2009-289T16:07:00 000T00:40:00 |2009-289T16:47:00 (ISS_NAC to Tethys NEG_X to NSP required
VIMS_1195A_GLOBDYNOO1_PRIME I, M 2005-289T16:47:00 000T00:52:00 (2009-289T17:39:00 |155_NAC to Saturn MEG_X to NSP
SP_119EA_DLTURN289_PRIME M 2009-289T717:39:00 000T00:40:00 |2009-289T18:15:00 |XBAND to Earth NEG_X to NSP
SP_119EA_G70METNONZ289_PRIME C, M, N 2009-289T718:19:00 000T03:45:00 |2009-289T22:04:00 |XBAND to Earth Rolling NEG_X to NSP
SP_119EA_C34HEFOTB289_PRIME C, M, N 2009-289T722:04:00 000T05:15:00 |2009-250T03:19:00 |XBAND to Earth NEG_X to NSP NEG_X to NSP
SP_119EA_WAYPTTURN290_PRIME M 2009-290703:19:00 000T00:40:00 |2009-250T03:59:00 |IS5_NAC to Saturn NEG_X to Sun

— K. Cloutier vionce. D lugaine « o 09/18/2017



Final Sequenced SPASS (2 of 4)

Saturn 119 120 Legacy

Request
NEW WAYPOINT

Riders

Start (SCET)
2009-290T03:59:00

Start (Epoch)

Duration End
003T23:45:00 2009-294T03:44:00

Primary
ISS_MAC to Saturn

Secondary
NEG_X to Sun

Comments

155_115TI_MS0R3CLD290_PRIME C, MU 2005-290703:55:00 [E119_MSOR3CLD290+000T00:00:00 |000T01:15:00 |2005-250705:14:00 |155_NAC to Titan NEG_X to 37.3/83.8
155_1195A_1X2WPXX002_PRIME M 2005-250705:14:00 000T01:00:00 |2009-290T06:14:00 |I55_NAC to Saturn NEG_Z to 38.0/84.0
POS_Y to COROT (0.0,0.0,40.0 deg.
CAPS_1155A_MAGBNDPTGOO1_PRIME M 2005-250706:14:00 000T02:00:00 |2005-250T08:14:00 |offset) NEG_X to NSP
155_NAC to Tethys control of secondary axis not

155_119TE_MUTUALEVEQQ4_PRIME M 2009-290708:14:00 0007T00:55:00 |2009-290T09:09:00 |155_MNAC to Tethys NEG_X to Sun required

155_1195A_NALGTNGOO01_PRIME M 2005-250709:05:00 000T04:00:00 |2009-290713:09:00 |I55_NAC to Saturn NEG_Z to 38.0/84.0

155_1150T_SATELLORBOO7_PRIME M 2005-250713:05:00 000T00:30:00 |2009-290713:35:00 |IS5_NAC to Rocks NEG_X to Sun

See observation description. Duration of 4 hours

allows for 30 min slew to and from Enceladus, and

UVIS_119EN_ICYATMO02_PRIME M UVIS_FUV to Enceladus NEG_X to Sun 3 integration sites.
SP_119EA_DLTURN290_PRIME M 2005-250717:35:00 000T00:40:00 |2005-290T18:15:00 |XBAND to Earth POS_X to NEP
SP_119EA_C34BWGNONZ290_PRIME M 2005-250718:15:00 000T09:00:00 |2008-291T03:15:00 |XBAND to Earth Rolling/SRU POS_X to NEP
SP_1195A_WAYPTTURN291_PRIME M 2009-291703:15:00 000T00:40:00 |2009-291T03:59:00 |I55_NAC to Saturn NEG_X to Sun
155_1195A_1X2WPXX003_PRIME M 2005-291703:559:00 000T01:00:00 |2009-291T04:55:00 |I55_NAC to Saturn NEG_Z to 38.0/84.0
VIMS_119RI_EGBOPHASEDO1_PRIME M 2009-291T04:55:00 000T12:10:00 |2009-291T17:09:00 |VIMS_IR to Rings NEG_X to Sun
155_1150T_SATELLORBO10_PRIME M 2005-291717:05:00 000T00:30:00 |2009-291T17:35:00 |IS5_NAC to Rocks NEG_X to Sun
XBAMD to Earth (0.0,0.0,-35.0 deg.
SP_119EA_DLTURN291_PRIME M 2009-291717:35:00 000T00:40:00 |2009-291T18:19:00 |offset) NEG_X to NSP
XBAMD to Earth (0.0,0.0,-35.0 deg. NEG_X to NSP (0,0,-35); CAPS; RWA friction test; 3
SP_119EA_CTOMETNON291_PRIME E,M 2009-291718:15:00 000T09:00:00 |2009-292T03:19:00 |offset) 3_Hr_Rolling hr roll ok
SP_119EA_WAYPTTURN292_PRIME M 2009-292703:19:00 000T00:40:00 |2009-292T03:59:00 |IS5_NAC to Saturn NEG_X to Sun
155_1195A_1X2WPXX004_PRIME M 2005-292703:559:00 000T01:00:00 |2009-292T04:55:00 |155_NAC to Saturn NEG_Z to 38.1/84.0
155_1150T_SATELLORBO12_PRIME M 2005-292T04:55:00 000T01:00:00 |2009-292T05:59:00 |I55_NAC to Rocks NEG_X to Sun
POS_Y to COROT (0.0,0.0,40.0 deg.
CAPS_1155U_SWAURPTGO10_PRIME M 2005-292705:55:00 000T02:52:00 |2005-292T08:51:00 |offset) NEG_X to NSP
155_NAC to Mimas control of secondary axis not
155_115MI_MUTUALEVEOO1_PRIME M 2005-292T08:51:00 000T00:42:00 |2009-292T09:33:00 |IS5_NAC to Mimas NEG_X to Sun required
155_1195A_NALGTNGOO3_PRIME M 2005-292709:33:00 000T08:06:00 |2009-292T17:39:00 |I55_NAC to Saturn NEG_Z to 38.1/84.0
SP_119EA_DLTURN292_PRIME M 2005-292717:35:00 000T00:40:00 |2005-292T18:15:00 |XBAND to Earth POS_X to NEP
SP_119EA_C34BWGNON292_PRIME M, R 20095-292T18:15:00 000T08:00:00 |2008-293T02:15:00 |XBAND to Earth Rolling/SRU POS_X to NEP
SP_119EA_WAYPTTURN293_PRIME M 2005-293703:159:00 000T00:40:00 |2009-293T03:59:00 |I55_NAC to Saturn NEG_X to Sun
155_1195A_1X2WPXX005_PRIME M 2005-293703:55:00 000T01:00:00 |2009-293T04:59:00 |I55_NAC to Saturn NEG_Z to 38.1/84.0
155_1150T_SATELLORBO14_PRIME M 2005-293704:55:00 000T00:30:00 |2009-293T05:29:00 |IS5_NAC to Rocks NEG_X to Sun
waypoint secondary is NEG_X to Sun
MEG_X to Sun = NEG_Z to NSP at this time, so
CIRS_1195A_COMPSIT004_PRIME 1, M, V 2005-293705:25:00 000T11:55:00 |2009-293717:24:00 |CIRS_FP1 to Saturn NEG_X to Sun original pointing is unck i
SP_119EA_DLTURN293_PRIME M 2009-293717:24:00 000T00:40:00 |2005-293T18:04:00 |XBAND to Earth POS5_X to 93.57/-59.39
SP_119EA_C34HEFOTP293_PRIME C,E M, N |2009-293T18:04:00 000T09:00:00 |2005-294T03:04:00 |XBAND to Earth 4_Hr_Rolling POS_X to 93.57/-59.39; CAPS
SP_119EA_WAYPTTURN294_PRIME M 2005-294703:04:00 000T00:40:00 |2009-294T03:44:00 |I55_NAC to Saturn NEG_Z to NSP

NEW WAYPOINT

ISS_MAC to Saturn

NEG_Z to NSP

CIRS_1195A_MIRTMAPOO1_PRIME 1, M, V 2005-294703:44:00 000T13:40:00 |2009-294T17:24:00 |CIRS_FP3 to 5aturn NEG_Z to NSP
SP_119EA_DLTURN294_PRIME M 2005-294717:24:00 000T00:40:00 |2009-294T18:04:00 |XBAND to Earth POS_X to 93.57/-59.39
SP_119EA_CTOMETOTB294_PRIME C, M, N 2005-294T18:04:00 000T09:00:00 |2009-295T03:04:00 |XBAND to Earth 4_Hr_Rolling POS_X to 93.57/-59.39
SP_119EA_WAYPTTURN295_PRIME M 2008-295703:04:00 000T00:40:00 |2009-295T03:44:00 |I55_MAC to Saturn NEG_X to Sun

K. Cloutier cemee | Lapaping « \eguemce | edm 09/18/2017



Final Sequenced SPASS (3 of 4)

Saturn 119 120 Legacy

Request

Riders

Start (SCET)
2009-295T03:44:00

Start (Epoch)

Duration

End
2009-305T12:50:00

Primary

Secondary

Comments

000T01:00:00

ISS_NAC to Saturn

NEG_X to Sun

155_1195A_1X2WPXX007_PRIME M 2005-295703:44:00 2005-295T04:44:00 [ISS_NAC to Saturn NEG_Z to 37.6/83.9
POS_Y to COROT (0.0,0.0,40.0 deg.

CAPS_1155U_SWAURPTGO11_PRIME M 2005-255T04:44:00 000T02:39:00 |2005-255T07:23:00 |offset) NEG_X to NSP

155_NAC to Rhea control of secondary axis not
155_119RH_MUTUALEVEDO1_PRIME M 2005-295T07:23:00 000T00:44:00 |2005-295T08:07:00 |IS5_NAC to Rhea NEG_X to Sun required
155_1150T_OUTERSATS002_PRIME M, U 2005-295T08:07:00 000T03:00:00 |2005-255T11:07:00 |UVIS_FUV to Rocks NEG_X to Sun
155_11SRE_LRLEMPOO1_PRIME M 2005-295711:07:00 000T06:17:00 |2005-255T17:24:00 |IS5_NAC to Rings FIC
SP_119EA_DLTURN295_PRIME M 20095-295717:24:00 000T00:40:00 [2005-295T18:04:00 |XBAND to Earth POS_X to NEP
SP_119EA_C34BWGNON295_PRIME M, R 2005-295T18:04:00 000T09:00:00 [2005-296T03:04:00 |XBAND to Earth Rolling/SRU POS_X to NEP
SP_119EA_WAYPTTURN296_PRIME M 2005-296703:04:00 000T00:40:00 (2009-296T03:44:00 |IS5_NAC to Saturn NEG_X to Sun
155_119RE_LRLEMPOO2_PRIME M 2005-296703:44:00 000T10:00:00 |2005-296T13:44:00 |IS5_NAC to Rings FIC

waypoint secondary is NEG_X to Sun

MEG_X to Sun is ~ 2 degrees tilt wrt to NEG_Z to
CIRS_1195A_COMPSITO0S_PRIME I, M,V 2005-296713:44:00 000T12:20:00 |2005-297T702:04:00 |CIRS_FP1 to Saturn NEG_X to Sun NSP
Apocapse Per=19.0d, inc... 2009-296T16:58:59 000T00:00:01 [2009-256T16:559:00
155_1205A_1X2WPXX008_PRIME M 2005-297T02:04:00 000T01:00:00 (2009-297T03:04:00 |IS5_NAC to Saturn NEG_Z to 37.6/83.9

NAV_1205K_OPNAVK002_PRIME

ISS_NAC to 286.83/2.156

POS_Xto NEP

NAV_120EA_DLTURNS71_PRIME

2005-297T04:04:00

2005-297T13:04:00

XBAND to Earth

PO5_Xto NEP

SP_120EA_M7OMETNON297_PRIME M 000T09:00:00 XBAND to Earth Rolling/SRU POS_X to NEP
SP_120EA_WAYPTTURN297_PRIME M 2005-297713:04:00 000T00:40:00 (2009-297713:44:00 |IS5_NAC to Saturn NEG_X to Sun
155_1200T_OUTERSATS001_PRIME M, U 2005-297713:44:00 000T03:00:00 |2005-257T16:44:00 |UVIS_FUV to Rocks NEG_X to Sun

POS_Y to COROT (0.0,0.0,40.0 deg.
CAPS_1205U_SWAURPTGO02_PRIME M 2005-257716:44:00 000T02:00:00 [2005-2597T18:44:00 |offset) NEG_X to NSP
155_1205A_NALGTNGOO1_PRIME M, vV 2005-297718:44:00 000TO7:40:00 [2009-298T02:24:00 |IS5_NAC to Saturn NEG_Z to 37.6/83.9
155_1205A_1X2WPXX010_PRIME M 2005-298702:24:00 000T01:00:00 (2009-298T03:24:00 |IS5_NAC to Saturn NEG_Z to 37.5/83.9
SP_120EA_DLTURN298_PRIME M 2009-298703:24:00 000T00:40:00 |2005-298T04:04:00 |XBAND to Earth POS_X to NEP
SP_120EA_M34BWGNON298_PRIME M 2005-298704:04:00 000T09:00:00 [2009-298T713:04:00 |XBAND to Earth Rolling/SRU POS_X to NEP
SP_120EA_WAYPTTURN298_PRIME M 2005-298713:04:00 000T00:40:00 (2009-298T713:44:00 |IS5_NAC to Saturn NEG_X to Sun
155_1205A_NALGTNGO02_PRIME M, vV 2005-298713:44:00 000T06:40:00 (2009-298T720:24:00 |IS5_NAC to Saturn NEG_Z to 37.5/83.9
CIRS_1200T_1STAROBS002_PRIME M 20095-298720:24:00 000T06:00:00 |2005-299T02:24:00 |CIRS_FP3 to Star NEG_X to Sun
155_1205A_1X2WPXX011_PRIME M 2005-299702:24:00 000T01:00:00 (2009-299T03:24:00 |IS5_NAC to Saturn NEG_Z to 37.5/83.9
SP_120EA_DLTURN299_PRIME M 2005-299703:24:00 000T00:40:00 |2005-299T04:04:00 |XBAND to Earth POS_X to NEP
SP_120EA_M34BWGNON293_PRIME M 2005-259704:04:00 000T09:00:00 [2009-299T713:04:00 |XBAND to Earth Rolling/SRU POS_X to NEP
SP_120EA_WAYPTTURN299_PRIME M 2005-299713:04:00 000T00:40:00 (2009-299T13:44:00 |IS5_NAC to Saturn NEG_X to Sun

155_NAC to Titan (0.0,-30.0,0.0 deg.
155_120TI_M150R2HZ299_PRIME C,M U 20095-299713:44:00 |E120_M150R2HZ259+000T00:00:00 [000T01:15:00 |2009-259T14:59:00 |offset) NEG_X to 216.8/-83.6
155_1205A_NALGTNGOO3_PRIME M, vV 2005-299714:55:00 000T05:13:00 (2009-299T20:12:00 |IS5_NAC to Saturn NEG_Z to 37.5/83.9

155_NAC to Rhea control of secondary axis not

155_120RH_MUTUALEVEDO1_PRIME M 2005-299720:12:00 000T00:41:00 |2005-299T720:53:00 |IS5_NAC to Rhea NEG_X to Sun required

POS_Y to COROT (0.0,0.0,40.0 deg.
CAPS_1205U_SWAURPTGO03_PRIME M 2005-259720:53:00 000T04:41:00 [2005-300T01:34:00 |offset) NEG_X to NSP

155_NAC to Enceladus control of secondary axis not
155_120EN_MUTUALEVEODL_PRIME M 2005-300701:34:00 000T00:41:00 (2009-300T02:15:00 |IS5_NAC to Enceladus NEG_X to Sun required
155_1205A_1X2WPXX012_PRIME M 2005-300702:15:00 000T01:00:00 (2009-300T03:15:00 |IS5_NAC to Saturn NEG_Z to 37.5/83.9
SP_120EA_DLTURN300_PRIME M 2005-300703:15:00 000T00:35:00 (2005-300703:50:00 |XBAND to Earth POS_X to NEP
SP_120EA_M7OMETNON300_PRIME CEM 2005-300703:50:00 000T09:00:00 |2009-300712:50:00 |XBAND to Earth Rolling/SRU POS_X to NEP
— K. Cloutier vionce. D lugaine « e 09/18/2017



Final Sequenced SPASS (4 of 4)

Saturn 119 120 Legacy

Request Riders Start (SCET) Start (Epoch) Duration End Primary Secondary Comments
SP_120EA_WAYPTTURN300_PRIME M 2009-300T12:50:00 000T00:40:00 |2009-300T13:30:00 |IS5_NAC to Saturn NEG_X to Sun
CIRS_1200T_STRALTCALOO1_PRIME M 2009-300T13:30:00 000T05:40:00 |2009-300719:10:00 |CIRS_FPB to Retargetable NEG_X to Sun

155_NAC to Titan control of secondary axis not
155_120T|_MUTUALEVEDD3_PRIME M 2009-300719:10:00 000T01:00:00 |2009-300720:10:00 |I55_NAC to Titan NEG_X to Sun required
155_1205A_1X2WPXX013_PRIME M 2009-300T20:10:00 000T01:00:00 |2009-3007T21:10:00 |IS5_NAC to Saturn NEG_Z to 37.5/83.9
155_1205A_NALGTNGO04_PRIME M, V 2009-300721:10:00 000T06:00:00 |2009-301T03:10:00 |IS5_NAC to Saturn NEG_Z to 37.5/83.9
SP_120EA_DLTURN301_PRIME M 2009-301T03:10:00 000T00:40:00 |2009-301T03:50:00 |XBAND to Earth POS_X to NEP
SP_120EA_M70METNON301_PRIME CM 2009-301T03:50:00 000T05:00:00 |2009-301T12:50:00 |XBAND to Earth Rolling/SRU POS_X to NEP
SP_120EA_WAYPTTURN301_PRIME M 2009-301T12:50:00 000T00:40:00 |2009-301T13:30:00 |IS5_NAC to Saturn NEG_X to Sun

POS_Y to COROT (0.0,0.0,40.0 deg.

CAPS_1205A_SURVEYPTGOO1_PRIME M 2009-301713:30:00 000T02:00:00 (2009-301T715:30:00 |offset) NEG_X to NSP
155_12054_NALGTNGOO5_PRIME M, V 2009-301T15:30:00 000T06:55:00 |2009-301T22:25:00 |IS5_NAC to Saturn NEG_Z to 37.5/83.9
155_1205A_1X2WPXX014_PRIME M 2009-301T22:25:00 000T01:00:00 |2009-301T23:25:00 |IS5_NAC to Saturn NEG_Z to 37.5/83.9

waypoint secondary to NEG_X to Sun
CIRS_12054_COMPSITO01_PRIME I, M, V 2009-301723:25:00 000T10:00:00 |2009-302T09:25:00 |CIRS_FP1 to Saturn NEG_X to Sun NEG_X to Sun ~ NEG_Z to NSP to within ~3 degrees

See observation description. Duration of 4 hours
allows for 30 min slew to and from Enceladus, and

UVIS_120EN_ICYATMOO1_PRIME

2009-302T09:25:00

2009-302T13:25:00

UVIS_FUV to Enceladus
POS_Y to COROT (0.0,0.0,40.0 deg.

NEG_X to 44.1/10.2

3 integration sites.

CAPS_1205A_SURVEYPTGO02_PRIME M, R 2008-302713:25:00 000T02:00:00 [2009-302715:25:00 |offset) NEG_X to NSP
RADAR_120TI_SEQUACALO01_PRIME M 2009-302T715:25:00 000T01:30:00 [2009-302716:55:00 [NEG_Z to Titan PIC
SP_120EA_DLTURN302_PRIME M 2009-302T16:55:00 000T00:40:00 | 2009-302T17:35:00 |XBAND to Earth NEG_Y to 95.35/-74.47
NEG_Y to 95.35/-74.47 (or POS_Y to NSP (0,0,-20));
SP_120EA_C34BWGOTP302_PRIME C, M, N 2009-302T17:35:00 000T09:00:00 | 2005-303T02:35:00 |XBAND to Earth 4_Hr_Rolling CAPS
SP_120EA_WAYPTTURN303_PRIME M 2009-303T02:35:00 000T00:40:00 |2009-303T03:15:00 [ISS_NAC to Saturn NEG_X to Sun
1S5_120TI_MS0R2CLD303_PRIME C, MU 2008-303703:15:00 |E120_MS0R2CLD303+000T00:00:00 |000T01:15:00 |2005-303T04:30:00 |IS5_NAC to Titan NEG_X to 212.7/-83.0
1S5_1205A_1X2WPXX015_PRIME M 2009-303T04:30:00 0007T01:00:00 |2009-303T05:30:00 [ISS_NAC to Saturn NEG_Z to 37.5/83.9
VIMS_120RI_EG130PHASO01_PRIME M 2008-303T05:30:00 000T11:25:00 [2009-303T716:55:00 [VIMS_IR to Rings NEG_X to Sun
SP_120EA_DLTURN303_PRIME 2009-303T16:55:00 000T00:40:00 (2009-303T17:35:00 |XBAND to Earth NEG_Y to 95.35/-74.47
NEG_Y to 95.35/-74.47 (or POS_Y to NSP (0,0,-20));
SP_120EA_C70METNON303_PRIME CN 2008-303T17:35:00 0007T01:45:00 | 2009-303719:20:00 |XBAND to Earth Rolling CAPS
NEG_Y to 95.35/-74.47 (or POS_Y to NSP (0,0,-20));
SP_120EA_C34HEFOTB303_PRIME CEN 2009-303719:20:00 000T07:15:00 | 2009-304T02:35:00 |XBAND to Earth 3_Hr_Rolling CAPS
SP_1205A_ WAYPTTURN304_PRIME 2009-304T02:35:00 000T00:40:00 |2009-304T03:15:00 (ISS_NAC to Saturn NEG_X to Sun
1S5_120TI_MS0R2CLD304_PRIME CuU 2009-304703:15:00 |E120_MS0R2CLD304+000T00:00:00 |000T01:15:00 |2005-304T04:30:00 |IS5_NAC to Titan NEG_X to 44.7/84.3
155_1205A_WALGTNGOO1_PRIME 2009-304T04:30:00 000T04:00:00 |2005-304T08:30:00 |ISS_NAC to Saturn NEG_Z to 37.5/83.9
1SS_120RE_HPLELROO1_PRIME 2009-304T08:30:00 000T03:35:00 |2009-304T712:05:00 |IS5_NAC to Rings PIC
VIMS_1205A_GLOBDYNOO1_PRIME | 2009-304T12:05:00 0007T12:00:00 [2009-305T700:05:00 [ISS_NAC to Saturn NEG_X to Sun
CIRS_1205A_NADIROCC001_PRIME M 2009-305T00:05:00 000T02:50:00 |2009-305T02:55:00 |CIRS_FP3 to Saturn NEG_X to Sun
SP_120EA_DLTURN305_PRIME M 2009-305T02:55:00 000T00:40:00 | 2009-305T03:35:00 |XBAND to Earth POS_X to NEP
SP_120EA_M70METNON305_PRIME C E M, R |2009-305T03:35:00 000T09:00:00 |2009-305T12:35:00 |XBAND to Earth POS_X to NEP POS_X to NEP
— K. Cloutier vionce. D lugaine « e 09/18/2017



Final Sequenced SMT and Data Volume (1 of 3)

DATA VOLUME SUMMARY --- TRAMNSFER FRAME

OVERHEAD IMCLUDED (8B BITS PER BE®B-BIT FRAME)

urn 119 120 Legacy

|
|
| P4 | PS5 | RECORDED | PLAYBACK
| [— |
Start End | START SCI HK+E TOTAL CPACTY MRGN | OPNAV | SCI  ENGR | TOTAL CPACTY MARGN NET_MARGN CAROVR|

DOWNLINK PASS NAME doy hhimm doy hh:imm| (Mb)  (Mb) (Mb) (Mb)  (Mb) (Mb) | {Mb) | (Mb) (Mb) | (Mb) (Mb) (Mb) (Mb) (%)  (Mb)
SP_119EA_C7@METNONZB7_PRIME 287 1B:34 288 @3:34 320 2896 122 3348 3544 197 @ 483 53 3899 2050 -04@ 578 5% 040
SP_110EA_C7@METOTP2BE_PRIME 288 1B:34 280 @3:34 040 1321 63 2324 3544 1220 @ 448 53 2818 2481 -338 578 5% 337
SP_119EA_G7@METNON2BO_PRIME 280 1B:10 280 22:84 337 1388 62 1788 3544 1837 @ 143 22 1872 1168 -785 578 6% 785
SP_119EA_C34HEFOTB2B9_PRIME 288 22:04 290 @3:19 705 B @ 785 3544 2848 @ 248 31 875 389 -586 578 5% 585
SP_119EA_C34BWGNON20@_PRIME 200 1B:18 201 @3:10 585 088 63 1637 3544 1087 @ 355 53 2045 622 -1424 578 5% 1423
SP_119EA_C7@METNON2O1_PRIME 201 1B:18 202 @3:10 1423 626 63 2113 3544 1432 @ 277 53 2442 3020 577 578 5% 0
SP_119EA_C34BWGNON202_PRIME 202 18:138 203 82:10 B 1188 63 1171 3544 2373 @ 263 47 1481 579 -011 o 0% 011
SP_119EA_C34HEFOTP203_PRIME 203 1B:04 294 @3:84 011 1286 67 2184 3544 1361 @ 383 53 2620 558 -2062 218 1% 2062
SP_119EA_C7@METOTB234_PRIME 204 1B:@4 295 @3:84 2062 1282 63 3327 3544 218 @ 383 53 3763 3037 -727 260 2% 726
SP_119EA_C34BWGNON235_PRIME 205 1B:@4 296 @3:84 726 1097 63 1887 3544 1657 @ 386 53 2246 630 -1616 260 2% 1616
SP_120EA_M7@METNON207_PRIME 207 @4:84 207 13:84 1616 1460 106 3181 3544 363 @ 317 53 3551 3114 -438 260 2% 437
SP_120EA_M34BWGNON2OE_PRIME 208 @4:04 208 13:84 437 1147 63 1648 3544 1896 @ 238 53 1831 549 -1382 260 2% 1391
SP_120EA_M34BWGNON239_PRIME 200 @4:94 299 13:84 1391 886 63 2341 3544 1203 @ 317 53 2711 540 -2172 260 2% 2172
SP_120EA_M7@METNON3@@_PRIME 300 ©3:50 380 12:50 2172 1050 62 3284 3544 260 @ 372 53 3789 3114 -586 362 2% 585
SP_120EA_M7@METNON3@1_PRIME 301 ©3:58 381 12:50 5895 1586 63 2165 3544 1380 @ 534 53 2752 3114 361 362 3% ?
SP_120EA_C34BWGOTP302_PRIME 302 17:35 383 82:35 P 1468 122 1590 3544 1954 @ 247 53 1890 525 -1365 0% 1364
SP_120EA_C7@METNON3@3_PRIME 303 17:35 3083 10:20 1364 454 63 1881 3544 1663 ) 35 18 1826 582 -1425 o 0% 1424
SP_120EA_C34HEFOTB303_PRIME 303 10:20 304 @82:35 1424 B @ 1424 3544 2120 @ 189 43 1656 554 -1183 B 0% 1102
SP_120EA_M7@METNON3B5_PRIME 305 ©3:35 385 12:35 1182 127@ 106 2477 3544 1867 @ 654 53 3185 3831 -154 64  B% 154
— K. Cloutier . o 9 09/18/2017 —



Final Sequenced SMT and Data Volume (2 of 3)

aturn 119 120 Legacy

DATA VOLUME REPORT —-— TRANSFER FRAME OVERHEAD NOT INCLUDED

Start CAPS (DA CIRS INMS IS5  MAG MIMI RADAR RPWS UVIS VIMS PROBE ENGR TOTAL
Event doy hh:mm (Mb)  (Mb)  (Mb) (Mb) (Mb) (Mb) (Mb) (Mb} (M) (Mb) (Mb) (Mb}  (Mb)  (Mb)
OBSERVATION_MOR 286 13:49 287 1B8:34 414.@ 246.4 63.9 28.4 7@5.5 204.5 124.2 132.5 350.3 214.2 377.@ 0.8 120.2 2882.1
OBSERVATION_SI 286 13:40 287 18:34 .6 @.8 8.8 9.6 9.8 8.8 8.8 9.0 0.8 8.8 8.8 9.8 0.8 B.@
SP_119EA_CTOMETNONZB7_PRIME 287 1B:34 288 ©3:34 129.6 17.6¢ 86.4 3.2 8.8 64.8 38.9  @.@ 148.8 4.9 0.8 0.8 0.8 4B4.9
DAILY TOTAL SCIEMCE 286 13:49 288 03:34 543.6 263.4 158.3 23.7 7@5.5 268.5 163.1 132.5 5@0.1 219.1 377.@ 0.8 120.2
OBSERVATION_MOR 288 03:34 288 18:34 216.8@ 28.3  @.0 5.4 121.6 1@6.7 64.8 0.8 291.5 0.9 475.@8 0.8 62.7 1372.8
SP_119EA_C7BMETOTP2BE_PRIME 288 18:34 289 @3:34 129.6 17.¢ ©.8 3.2 8.8 64.8 36.9 @.@ 176.8 4.9 ©.8 0.8 0.8 436.4
DAILY TOTAL SCIEMCE 288 ©3:34 280 03:34 345.6 45.3 0.0  B.6 121.6 178.7 183.7 0.8 479.2 4.9 475.8 0.8 62.7
OBSERVATION_MOR 280 §3:34 280 18:19 212.4 27.8 18.8 15.4 118.2 12.1 63.7 0.8 299.3 197.2 250.8 0.8 61.6 1357.8
SP_119EA_G7BMETNON2BS_PRIME 289 18:19 289 22:84  54.8 7.1 28.7 1.4  @.# 13.3 16.2 @.@ 17.7 2.1 ©.8 0.8 0.8 141.4
SP_119EA_C34HEFOTE2B9_PRIME 280 22:84 290 ©3:19 188.1 9.9 56.7 1.3  @8.® 18.7 22.7 @.@ 24.8 2.9 0.8 0.8 0.8 237.6
DAILY TOTAL SCIEMCE 280 B3:34 200 B3:19 366.5 44.8 104.4 18.6 110.2 134.2 182.6 0.8 341.8 2082.1 250.8 0.8 1.6
OBSERVATION_MOR 209 ©3:19 290 18:19 216.8 28.3 18.8 5.4 482.1 53.4 64.8 0.8 70.7 40.B 0.8 0.8 62.7 1842.1
SP_119EA_C34BWGNON20@_PRIME 290 18:19 291 83:19 129.6 14.3 86.4 3.2 8.8 32.@ 38.9  @.8 42.4 4.9 0.8 0.8 0.8 351.8
DAILY TOTAL SCIEMCE 209 ©3:19 291 B3:19 345.6 42.6 104.4  B.6 482.1 B5.4 183.7 0.8 113.2 45.7 0.8 0.8 62.7
OBSERVATION_MOR 291 ©3:19 291 18:19 216.8 16.2 8.8 5.4 135.1 53.4 64.8 0.8 78.7 0.8 G58.B 0.8 62.7 6B3.8
SP_119EA_CTBMETNON291_PRIME 291 18:19 292 #3:19  89.6 9.7 ©@.8 3.2 8.8 32.@ 38.9 @.@ 957 4.9 0.8 0.8 0.8 274.2
DAILY TOTAL SCIEMCE 291 §3:19 292 @3:19 385.6 25.9  @.0  B.6 135.1 B5.4 183.7 0.8 166.5 4.9 SE.8 0.8 62.7
OBSERVATION_MOR 292 §3:19 292 18:19  64.3 16.2 8.8 5.4 6@6.7 53.4 64.8  0.@ 286.7 0.8 0.8 0.8 62.7 1160.2
SP_119EA_C34BWGNON292Z_PRIME 292 18:19 293 @2:19  28.8 8.6 ©.8 2.9 8.8 2B.5 34.6  @.@ 152.9 4.4 0.8 0.8 0.8 260.7
DAILY TOTAL SCIEMCE 292 §3:19 293 82:19  ©83.1 24.8 0.0 8.3 6@6.7 B1.8 98.4 0.8 439.7 4.4 0.8 0.0 62.7
OBSERVATION_MOR 293 92:19 293 18:84  56.7 17.8 85.8 5.7 256.7 56.0 6E8.@ 0.8 381.1 0.5 347.3 0.8 65.8 1261.2
SP_119EA_C34HEFOTP293_PRIME 293 1B:084 294 @3:84  32.4 9.7 @86.4 3.2 8.8 32.@ 36.9 @.@ 172.8 4.9 ©.8 9.8 0.8 379.6
DATLY TOTAL SCIEMCE 293 ©2:19 294 03:84  B9.1 26.7 172.2  B.9 256.7 BE.® 186.3 0.8 473.1 5.5 347.3 0.8 65.8
OBSERVATION_MOR 294 §3:@4 294 18:84  54.8 16.2 196.8 5.4 121.6 53.4 64.8 0.8 286.7 0.9 392.8 0.8 62.7 1253.6
SP_119EA_C7BMETOTE294_PRIME 204 18:84 295 @3:84  32.4 9.7 @86.4 3.2 8.8 32.@ 38.9 @.8 172.@8 4.9 ©.8 9.8 0.8 379.6
DATLY TOTAL SCIENCE 294 §3:@4 295 B3:@4  B6.4 25.0 283.2  B.6 121.6 B5.4 183.7  0.@ 458.8 4.9 392.8 0.8 62.7
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Final Sequenced SMT and Data Volume (3 of 3)

aturn 119 120 Legacy

Start End CAPS  CDA CIRS INMS  ISS  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)
0BSERVATION_NOR 205 93:04 205 18:04  63.5 16.2 0.8 5.4 543.1 53.4 4.8 0.0 286.7 54.3 0.0 8.8 62.7 1150.1
SP_119EA_C34BWGNON295_PRIME 295 18:84 296 @3:04  32.4 9.7 9. 13.3 0.9 32.0 38.3 0.8 172.8 4.9 0.0 0.9 0.2 303.3
DATLY TOTAL SCIENCE 205 03:04 206 03:04  95.8 25.9 0.8 18.7 543.1 85.4 183.7 0.0 458.8 58.3 0.0 0.8  62.7
0BSERVATION_NOR 206 03:04 207 04:04  90.8 27.8 B8.8 9.9 415.5 B88.9 188.0 0.0 397.3 0.0 222.0 8.8 184.5 1551.0
SP_120EA_M7OMETNON207_PRIME 297 @4:84 287 13:@4  32.4 0,7 B6.4 3.2 0.0 32.0 38.8 0.8 1@6.6 4.9 0.0 0.9 9.9 314.2
DATLY TOTAL SCIENCE 206 ©3:04 207 13:04 122.4 36,7 175.2 12.2 415.5 120.9 146.9 0.8 503.9 4.9 222.0 0.8 184.5
0BSERVATION_NOR 207 13:04 208 04:04  61.2 16,2 0.8 5.4 579.1 53.4 64.8 0.0 177.7 54.3 125.8 0.8 62.7 1199.7
SP_120EA_M34BWGNON20B_PRIME 298 @4:84 208 13:04  32.4 9.7 8.0 3.2 0.0 32.0 38.8 0.8 1@6.6 4.9 0.0 0.9 0.0 227.8
DATLY TOTAL SCIENCE 207 13:04 208 13:04  ©93.6 25.9 0.8 8.6 579.1 85.4 193.7 0.8 284.3 50.3 125.0 8.8 62.7
0BSERVATION_NOR 208 13:04 200 04:04  54.8 16,2 38,9 5.4 343.1 53.4 4.8 0.0 177.7 8.8 125.8 8.8 62.7 0941.1
SP_120EA_M34BWGNON29O_PRIME 299 @4:84 299 13:04  32.4 9.7 B86.4 3.2 0.0 32.0 38.3 0.8 186.6 4.9 0.0 0.9 0.9 314.2
DATLY TOTAL SCIENCE 208 13:04 200 13:04  86.4 25.9 125.3 8.6 343.1 85.4 103.7 0.0 284.3 4.8 125.0 0.8 62.7
0BSERVATION_NOR 200 13:04 300 03:50  70.8 15.9 18.@ 5.3 447.1 52.5 3.8 0.0 263.7 4.5 100.0 0.0 61.7 1102.6
SP_120EA_M7DMETNON3@@_PRIME 300 @3:5@ 3@ 12:50  32.4 0.7 86.4 3.2 0.0 32.0 38.3 0.8 168.7 4.9 0.0 0.9 0.2 368.3
DATLY TOTAL SCIENCE 200 13:04 300 12:50 102.4 25.7 1@4.4 8.6 447.1 84.5 102.7 0.9 424.3 0.5 100.0 0.8 61.7
0BSERVATION_NOR 300 12:50 301 03:50  54.8 16,2 36.7 5.4 433.1 53.4 64.8 0.0 728.8 0.0 100.0 0.8 62.7 1555.0
SP_120EA_M7OMETNON3@1_PRIME 301 @3:5@ 3@1 12:50  32.4 0.7 B6.4 3.2 0.0 32.9 38.8 0.8 321.7 4.9 0.0 0.9 9.9 520.3
DATLY TOTAL SCIENCE 300 12:50 301 12:50  B86.4 25,9 123.1 8.6 433.1 85.4 103.7 0.8 1050.5 4.9 100.0 0.8 62.7
0BSERVATION_NOR 301 12:50 302 17:35 146.7 45.2 72.@ 1.4 443.3 192.3 124.2 12.3 04.6 29.8 375.8 0.8 120.2 1575.0
SP_120EA_C34BWGDTP302_PRIME 302 17:35 383 82:35  32.4 17.8 B6.4 3.2 0.0 32.0 38.8 0.8 29.6 4.9 0.0 0.9 0.0 244.5
DAILY TOTAL SCIENCE 301 12:50 303 02:35 1798.1 62.2 158.4 13.6 443.3 134.3 163.1 12.3 124.2 33.9 375.0 0.8 120.2
0BSERVATION_NOR 303 02:35 383 17:35  54.@ 28,3 18.@ 5.4 138.1 40.6 54.9 0.0 49.4 2.8 58.8 8.8 62.7 512.1
SP_120EA_CTOMETNON3@3_PRIME 303 17:35 303 19:20 6.3 3.3 8.1 ©.6 8.8 3.8 57 0.8 58 1.0 8.0 0.0 0.8 34.5
SP_120EA_C34HEFOTB303_PRIME 303 19:28 3@4 82:35  26.1 13.7 78.3 2.6 0.0 15.7 23.5 0.8 23.9 4.0 0.0 0.9 0.0 187.7
DAILY TOTAL SCIENCE 303 02:35 304 02:35  86.4 45,3 1@4.4 8.6 138.1 60.9 84.1 0.8 79.0 6.9 58.8 0.8 62.7
0BSERVATION_NOR 304 02:35 305 03:35 143.6 54,9 58.8 9.9 408.6 57.9 81.0 0.0 B82.3 2.0 271.8 8.8 104.5 1362.6
SP_120EA_M7BMETNON3@S_PRIME 305 @3:35 385 12:35 129.6 135.8 B86.4 3.2 0.0 32.0 29.2 0.8 227.3 4.9 0.0 0.9 0.0 648.4
DATLY TOTAL SCIENCE 304 02:35 305 12:35 273.2 180.7 145.2 12.2 498.6 89.9 119.2 0.9 309.5 6.8 271.0 0.8 184.5
— K. Cloutier Ciionce Plasminng « Seavence Team 09/18/2017 —




Segment Geometry (1 of 2)

Saturn 119 120 Legacy

Rev 113 INBOUKD
2008 - 28ET1

= Segment Start: 2009-286T13:49

Apoapee_ 119 + 011705:46:18

Teriapse 118 - 1 21

Light +ime: 86.2 min

orbit perdod: 19.0 dayas

Radius 609048 km 10.11 Bs
Rad eyl 609047 Jam 10.11 Ra
£ ht oyl  -1223 km -0.02 s
Mag L 10.11

Semi axs 1373327 lam 22.79 Ra
Eccentricity 0.859

Inclination

Sun_range
Earth_range
—— DSN ELEV — D/L — U/L ——

Saldstane ir.0 EN
Canberra -33.5 -57.1
Madrid 18.5 46.2

POK DIRECTION INFD
28.3 deg 493.2 mrad

= 1 Periapse: 2009-287T05:10:30

ETS

SEP 2.2

ORS bfs angle B.5 deg *
5.4

Point  NEG.Y ¢ at  SATURN ¢ andalign | NEG_Z S = Up ¢ with  NSP < ORS rad angle 55.4 deg Rev 11% OUTBOUND
S S 200% - ZBTT05:10:30 SCET
User vector - RA: | +84.100 TiltL Up Tilt R Zoom Dut /| /| Labels | Axes Year |4 b || 4 » | Hour 2009 CCT 14 05:10:30 SCET
e —— 2002 OCT 14 065:36:40 ERY
DEC:  +84.100 Left Reset Right Fill Screen Orbits 7 Vectors  Month | 4 b | [ 4 B | Minute Apoapse_ 119 + 011721:07:48
— Fariapss 115 + 00:00:08
Paste Current RA/DEC 7 Image  Down 7 Hi Res Zoom In 7 FOVs 7 Latflons Day | 4 B | |4 » | Second Light time:  B86.2 min
15.3 days
- - - - . T & J Radius 1922752 km 3.Z0 Re
Turn analyzer: SATURN & to  EARTH < about Z & en  RWA & = 3.0min [ 10.6 deg Event ‘ 4 » | Rad_eyl SCEry foa mo
B ht oyl  -1387 km —0.02 Rs
80 3AT __ RANGE ___ ALTITUDE PHASE ANGLR DIAMETER 8UB__8/C ALON VREL #_HGHT ___ANGLE __ FROM H;g E 3.20
BODY CCCF OCCE [km] |Re] [lem] [Re] [deg] [deg mrad] LON  LAT [degq) (kmie) (km) EATEN EARTH RAM Eem} axs 1387498 km 23.0% Rs
Bocentricity 0.851
SATURN — E0204B 1p.11 54BTB1 2.11 171.5 11.36 19B.23 1los -0 a 9.9 a a.0 10.48 13.3 Inrlination 0.55 deg
MIMAS — 696924 11.56 696724 11.58 173.86 0.03 60 56 [ 110 23.8 5149 14.49 4.7 1.7 Sun_range 5.d5 AU
ENCELADUS — 408360 6.78 4DB106 6.77 156.7 o.07 .26 22 -0 -26 5.7 35 14.3 25.3 2.2 Ea)’:h range 10.36 AU
TETHYS - - 471334 7.82 470802 7.81  143.d 0.13 23 258 -1 -d3 1.5 532 3.1 3.5 41.4 s me — e — o —
D E — — 381509 6.33 agoedT B.32 151.3 0.7 96 1o7 -0 37 13.9 a1 36.5 268.2 23.2 T T —5i.5 -35.5
RHEA — — 108578 1.80 107813 1.78 150.6 0.81 14.13 138 -2 7 9.1 2131 37.3 27.4 24.48 ranberra -3.0 30.8
TITAN — — 648194 10.76 645619 10.71 11.7 0.46 895 360 -0 2 7.9 4327 176.7 1las.1 163.5 Madrid 3.1 5.4
HYFERIONR — — 2102087 34.BB 2101855 34.8B 161.0 0.0l L6 22 50 142 14.5 6872 27.4 17.1 14.1 -~  LOOK DIRECTION INFD
IATETUS — — 34068547 56.56 3doTE00 55.54 4.0 o.03 L4 35T -2 -63 6.3 -4§7084 107.4 1la.0 120.5 B6.8 dag 1515.2 mrad
THOERE — —— 143977758 24B.52 14977648 248.52 130.1 0.o0 02z 291 -z8 122 3.5 4308529 57.5 47.2 45.8 107.491 deg
- -2.123 deg
SATURN — — 505048 10,11 548781 5.11 171.5 11.38 128,23 1los -0 a 2.3 a a.0 lo.4 13.3 C)asses_RP_@ 0.000 Ra
urs 2.347 deg
SEF 22.836 deg

oRS bfs angle 110.3 deg

Point NEGY & at SATURN & andalign NEGZ &/ = Up S with NSP s ol ol g Goe O
Phase Angle User vector - RA:  +84.100 TiltL up TitR ZoomOut | 7] (7| Labels 7| Axes vear (4 # | [« »] Hour
DEC:  +84.100 Left Reset Right Fill Sereen Orbits v Vectors  Month [« b | [ 4 B | Minute
Segment Start 10 11 Rs 171.5 deg 0 Paste Current RA/DEC //lmage  Down |/ HiRes Zoom In 7| FOVs | Latflons Day (4 » | [« m|Second
Turn analyzer:  SATURN St EARTH G oabout 7 G oen | RWA S = 11.0min [ 108.3 deg Event ‘ 4 @ |
P Q 3 2 R 69 7 d O s/ aar RANGE _ anrimre THASR  ANGLR DTAMETER SUB_S/C  ALON  VREL 7 _EGET _ ANSLE  PROM_
eria pse . S . eg oo cocr occr (km] (Re) [lcm] [Re]  [deg] [deg mrad] LoN LAT  |deg) (kmfa) {km)  SATEN EARTE &AM
saTURN lsa7sz 3.zo 13ades 2.20 ss.7 3544 E38.01 10 -0 0 1s.a 0 0.0 03,3 S0l
HIMAS sse2z 0.9 55432 092 1415 0,43 746 288 2 -1 5.5 —2311 3l 36.8 1d.4
Apoa pse 42.34 RS 110.1 deg O ENCELADUS 262863 4.36 262508 4. 130.3 0.31 1.5 318 -0 -34  20.0 -43  §0.6 47.3  23.5
TETEYS 233264 3.87  z3zver A 1s6.5  0.27 4.63 320 -0 -5z 1s.1 -s03s  87.0 218 3.8
165514 6.05 354851 6. 5.7 0.18 3.8 30 -0 12 14.§ 162 78.3 172.9 1g4.3
s1z81s .51 slaos1 5. U0 0.7 288 24 - 13 1.3 -553  83.8 147.3 173.8
Segment End 10 43 Rs 169 8 deg 0 1323065  21.95 1320450 21.3 45 0.2z 3.89 7 -0 103 213 2530 65.2 173.1 155.3
0 0 1sdsoin  27.34 1sdyEEs 7. 1351 o.pd 0. 5 81 1o 213 11231  &s.4 423 24.7
3s2zion  sB.44 3szlssz sE. 55.0 0.02 0.2 5 1 53 17.3  -s07727  124.3 127.0 144.3
——  — 1737555 244.53 14737845  2dd. 127.8  D.00 0.0z 165 -25 113 19.5 4777418 2.4 d3.d  33.6
sarURN — — 1sz3s2 320 13248 2.20  65.7  36.44  636.01 150 -0 0 191 0 0.0 103.3  s0.1

AU

— K. Cloutier - e o 12 09/18/2017 —



Segment Geometry (2 of 2)

Saturn 119 120 Legacy

Rev 120 INBOURD
2008 - 296T16:5B:50 SCET
2003 OCY 23 15:58:58 SCET

T 23 1B:24:37 ERT
0D:00:16
009711:39:58

2008
Apoapse 120 +
Periapse 120 -

&= Apoapse: 2009-296T16:58:59

Light time B5.6 min
Grbit perled: 15.0 daye
Radine 2551660 km 42.34 Rs
Rrad oyl 2551585 km 42.3d Re
z_ht oyl 19583 km 0.32 Re
Hag L 4z.34
semi_axs 1372371 kn 22.77 Ra
Eccentricity  D.858
Inclination 0.45 deg
Sun_range 5,46 AT
Earth range  10.30 AU
——— D8N BLEV — D/L — /L ————
Galdstane 55,1 5.7
canberra 47 .8
Hadrid -23.7 8.1
DIRECTION INFO ——-—
6.5 deg 118.1 mrad
~72.425 deg
s A Segment End: 2009-305T12:35
Crasses_REP_@ 0.000 Rs g . .
EPS 3.125 deg
sEP 31.228 deg
- - ) - - . GRS b/s angle 65.8 deg
Point  NEG_Y C at | SATURN < andalign  NEG_Z Gl = | Up | with | NSP ~| ORS rad angle 155.8 deg ATURN from CASSINI Rev 120 INBOUND
— ——— 0 U T e NEF 2009 — 305T12:35:00 SCET
User vector - RA: | +84.100 TiltL Up Tilt R Zoom Out + |+ Labels v/ Axes Year (4 » || 4 » | Hour 1 . 2005 NOV 01 12:35:00 SCET
_— — 2005 NOV 01 13358155 ERT
DEC: = +B4.100 Left Reset Right Fill Screen Orbits (/| Vectors ~ Month | 4 m | [ 4 | Minute Apoapse_ 120 + DDBR1S:36:17
== Ferdapea_120 - 15:03:57
Paste Current RA/DEC 7 Image  Down 7 HiRes Zoom In  FOVs /! Latflons Day ([« B ||« p | Second Light time:  B54.2 min
orbit periad: 15.0 days
Turn analyzer:  SATURN < to EARTH s about Z < RWA s = BAmin/72.5 deg Event | 4 B | dadiua - ezEEes da 10.43 ks
Rad cyl  62BG54 km 10.43 Re
s/c sar RANGE __ ALPTIYUDE_ PHASE  ANGLR DIAMETER SUB_S/C  ALON  VREL 7 _HGHT _ ANSLE  FROM :;:tzcyl 5:; :? Col28
BOD¥ cocr cocr [km]  [Ra) [lem] [Re]  [deg] [deg mrad] LON LAT [deq) (kmfe) (km)  SATEN ERRTH  RAM Gl ey 00 o
SATURN — — 2551660 d42.3d 2481383 41.34  1lp.1 271 47.24 106 o 0 1.4 0 32.5  30.0 el DD
HIMAS — —  ze8ssdz  44.63  zessdds  dd.62  112.8 0.01 0.1s 3= o 137 1s.5 205 §9.3 7.3 Inalinatlon 0.48 deg
BNCELADUS 2716202 45.07 2715845 4506 113.8  0.01 0.1 43 o 137 13.5 53 5.8 84.2 Sun_range 903 £
1E1EYS 2701385 44.5z  z7oDess 4481 5.5 D.oz o.40 5T o 113 1z.1 —4d03 §7.0  ad.s marth rangs - 10.21 AU
2531405 Z.00 2530644 41.33  11B.5 0.03 L} L] o a3 3.3 -163 4.0 a1.5 é;;d;f:“:st ”35/5 - :Jz ””””
2580851  4s.ds  zsEpdss  ds.ds 1037 0.03 0.1 a3 o 141 ER ] —2334 EEVERRNT - - .
— — 23seEss 32,65 g3s7Tall  3s.s1  13s.d 0.z 2.5 72 0 a3 5.3 2538 4.8 62,1 i:;:j;’a ’:2'; em2
HFFERION  — —— 3015211 s0.ps  3odsosl 5004 B33 0.l 0.11 o5 -4s 34 5.3 —4733 23,2 118.7 o
1APETUS — —  E0d5370 1003z 605623 100.31 1036 0.0l 0.25 3 -6 lss 4.1 -9l79sa 9.1 95.0 T Leo pmEcr
PHORRR — — 13707244 227.44 1370713z  227.4¢  142.6  0.00 0.0z 24 -z8 a6 2.4 4235617 3.0 22.5 27.4 deg
R -12.537 dag
SATURN —  — 3551660 42.34 2491333  41.3¢ 110.1  2.71  47.24 106 O 0 1 0 0.0 72.5  an.0 DER = €
Crosees RF_B 0.00D Re
ar8 3.783 deg
SEP 35.574 dag
ORS B/a angle 10.2 deg *
Point  NEGY < at | SATURN $ andalign  NEG_Z Sl = | Up < with  NSP & RS rad angle 100.1 deg
Phase Angle User vector - RA: | +84.100 Tilt L Up Tilt R Zoom Qut | ¥ | Labels | Axes Year (4 B | | 4 P | Hour
DEC:  +84.100 Left Reset Right Fill Screen Orbits v/ Vectors Month |« » | [ 4 » | Minute
Segment Start 10 11 RS 171 5 deg 0 Paste Current RA/DEC v| Image Down | Hi Res Zoom In + FOVs +| Latjlons Day |4 » || 4« » | Second
Turn analyzer:  SATURN & o EARTH & about 7 < on  RWA & = 3.5min/ 13.7 deg Evant‘ 4 |
- s/c sar RANGE ALTITULE PHASE  ANGLR DIAMETER SUB_S/C  ALON  WREL I_BEHT ANSLE__ FROM
Perla pse 3.2 RS 69.7 deg O BODY ooooooce  (km] o (R3] Tlkm) [Re]  |deg] [deg  mrad] LoN LAY [deg) (km/2) (km)  SATEN EARTE RAN
SATURN — —  GzBeEs  10.43  56B3sT 9.43 162.8 11.00 182.03 3sd 0 0 2.8 0 0 137 138
HIMAS — 555745 5.30 586552 s.30 172.5 D04 070 sz 1 2 21 3144 17.5 5.1 3.7
Apoapse 42'34 RS 110_1 deg O ENCELADUS = — 453160 7.52 452908 7.51 172.8  0.08 1,13 132 0 34 15.5 s4 7.2 5.0 3.3
TRTEYE — 562337 5.34 562466 5.33 118 011 1.2 272 -1 64 1.6 -1106  27.3  41.4  41.8
— sessls  5.d5  ss@sss s.4d 1537 0.1l 1.2 81 0 53 168 -14  se.4 23.2  32.5
— 616655  10.23 615826  10.22  115.8  0.14 z.45 237 -0 4 2.1 -1611  s0.1  G3.5  64.0
Segment End 10 43 Rs 169 8 deg 0 — —  Alls0d1 5.5z 2A113dss  ds.ds Bd.3 0.6 481 a3 o -85 4.5 -4268  3d.3 sa.3  9a.
o o — 2214993 36.75 2214850 36.75 1740 0.0l 0.15 327 31 134 13.3 9262 4.3 9.7 9.8
— —  4odsoad 67.17  40d7zeT 67.15 1433 o.oz 0.37 2 -1 151 10.7  -3s7ads 26.3 0.4 39.6
—  — 14727166 244.35 14727054 244358 140.4 0.00 0.0z 3ls -2 131 4.3 3alsess 49,1  35.5 3.5
SATURN — —  ezBees  10.43  56B3sT 9.43 162.8 11.00 182.03 3sd 0 0 2.8 0 0 137 138

— K. Cloutier elemce
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Solar Geometry — ORS Boresight Concerns

Saturn 119 120 Legacy

ORS Boresight Solar Constraints on Science Pointing Noted:
ORS to Sun violation from 2009-286T13:49:00 to 2009-286T21:14:00
e in occultation from 2009-286T14:59:00 to 2009-286T19:34:00

See slide 31 for CMT management performed
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Daily Science Highlights (1 of 3)

Saturn 119 120 Legacy

Science Highlights provided by Christen Gerhart

DOY 286 — October 13
VIMS created a regional mosaic of Saturn’s northern hemisphere for 1h05m. CIRS observed a Rhea solar eclipse, at the time, this was the best case in the tour for CIRS
FP1 spatial resolution. ISS observed plumes on Enceladus at high phase for 2h25m. VIMS observed and imaged Rhea for 24m.

DOY 287 — October 14

Periapse occurred on this day. RADAR created a global map of Saturn’s equatorial region for 12h16m. ISS observed Mimas, Enceladus, and Tethys at low phase using
the NAC for 1h25m, 1h05m, and 30m respectively. VIMS created a regional mosaic of Saturn’s northern hemisphere for 2h05m. The main engine cover was opened
during the downlink.

DOY 288 — October 15
VIMS created a regional dynamics mosaic of Saturn’s northern hemisphere for 13h41m. Orbit Trim Maneuver (OTM) 218 was performed during the downlink. This was
a “clean-up” maneuver after the Titan Fly-By from 11 -13 October (day 284 - 286; T62).

DOY 289 — October 16

UVIS executed several slow extreme and far ultraviolet scans across Saturn’s visible hemisphere to form spectral images for 10h38m. ISS, CIRS and UVIS performed
another observation in the Titan monitoring campaign (phase 62.2 and range 2.4 Mkm). ISS observed the transit of Tethys across Titan for 40m. VIMS created a global
dynamics mosaic for 52m.

DOY 290 — October 17

ISS, CIRS and UVIS performed another observation in the Titan monitoring campaign (phase 78.3 and range 2.8 Mkm). ISS performed Saturn photopolarimetry with the
WAC for 1h. CAPS performed a MAPS Survey for 2h. ISS observed the transit of Tethys across Titan for 55m. ISS performed a lightning search on Saturn using the NAC
for 4h. ISS performed another observation in their Satellite Orbit Campaign. UVIS mapped volatiles in the immediate neighborhood of Enceladus for 4h, to test
connection of volatile changes to plume eruptions.

DOY 291 — October 18
ISS performed Saturn photopolarimetry with the WAC for 1h. VIMS observed the E and G Rings for 12h10m. ISS performed another observation in their Satellite Orbit
Campaign. The Attitude and Articulation Control Subsystem (AACS) performed a friction test on the reaction wheels during the downlink.

DOY 292 — October 19

ISS performed Saturn photopolarimetry with the WAC for 1h. ISS performed another observation in their Satellite Orbit Campaign. CAPS led the pointing for the MAPS
team Solar Wind-Aurora Campaign observations. ISS observed the transit of Mimas across Rhea for 42m. ISS performed a lightning search on Saturn using the NAC for
8hém.

— K. Cloutier dionce Planming s equonce | eam 15 09/18/2017 —



Daily Science Highlights (2 of 3)

Saturn 119 120 Legacy

DOY 293 — October 20

ISS performed Saturn photopolarimetry with the WAC for 1h. ISS performed another observation in their Satellite Orbit Campaign. CIRS measured oxygen compounds
in the stratosphere of Saturn for 11h55m. Orbit Trim Maneuver (OTM) 219 was performed during the downlink. This was a targeting maneuver for Enceladus Fly-By
from 1- 3 November (day 305 - 307; E7).

DOY 294 — October 21
CIRS mapped Saturn’s northern hemisphere to determine upper troposphere and tropopause temperature for 13h40m.

DOY 295 — October 22
ISS performed Saturn photopolarimetry with the WAC for 1h. CAPS performed another observation in their Solar Wind-Aurora Campaign. ISS observed the transit of
Rhea across Dione for 44m. ISS observed Saturn’s outer moon Bestla for 3h. ISS performed a post equinox, edge-on observation of Saturn’s E Ring for 10h.

DOY 296 — October 23
ISS performed a post equinox, edge-on observation of Saturn’s E Ring for 10h. CIRS mapped Saturn’s northern hemisphere to determine upper troposphere and
tropopause temperature for 12h20m. ISS performed Saturn photopolarimetry with the WAC for 1h. Apoapse occured on this day.

DOY 297 — October 24
ISS observed Saturn’s outer moon Bestla for 3h. CAPS performed another observation in their Solar Wind-Aurora Campaign. ISS performed a lightning search on Saturn
using the NAC for 7h40m.

DOY 298 — October 25
ISS performed Saturn photopolarimetry with the WAC for 1h. ISS also performed a lightning search on Saturn using the NAC for 6h40m. CIRS performed a mid-infrared
spectroscopic observation of 1 of 3 stars: CW Leonis, Eta Carinae, Alpha Orionis.

DOY 299 — October 26

ISS performed Saturn photopolarimetry with the WAC for 1h. ISS, CIRS and UVIS performed another observation in the Titan monitoring campaign (phase 131 and
range 1.2 Mkm). ISS performed a lightning search on Saturn using the NAC for 5h13m. ISS observed the transit of Rhea across Tethys for 41m. CAPS performed
another observation in their Solar Wind-Aurora Campaign.

DOY 300 — October 27

ISS observed the transit of Enceladus across Tethys for 41m. ISS performed Saturn photopolarimetry with the WAC for 1h. ISS observed the transit of Titan across Rhea
for 1h. ISS performed Saturn photopolarimetry with the WAC for 1h. ISS performed a lightning search on Saturn using the NAC for 6h. CIRS also performed a stray light
calibration. Sunlight falling on the CIRS telescope can be potentially scattered into the instrument by mirror imperfections. To quantify the effects of ring particle
impacts on the mirror performance, CIRS would monitor the scattered IR solar radiation relative to the offset angle from the sun.

— K. Cloutier dionce Planming s equonce | eam 16 09/18/2017 —



Daily Science Highlights (3 of 3)

Saturn 119 120 Legacy

DOY 301 — October 28

CAPS performed a MAPS Survey for 2h. ISS performed a lightning search on Saturn using the NAC for 6h55m. ISS performed Saturn photopolarimetry with the WAC for
1h. CIRS measured oxygen compounds in the stratosphere of Saturn for 11h55m.

DOY 302 — October 29

UVIS mapped volatiles in the immediate neighborhood of Enceladus for 4h, to test connection of volatile changes to plume eruptions. CAPS performed a MAPS Survey
for 2h. RADAR obtained distant Titan radiometer science and calibration data. Orbit Trim Maneuver (OTM) 220 was performed during the downlink. This was an
approach maneuver for the Enceladus Fly-By from 1 - 3 November (day 305 - 307:E7).

DOY 303 302 — October 30

ISS, CIRS and UVIS performed another observation in the Titan monitoring campaign (phase 85.9 and range 1.3 Mkm). ISS performed Saturn photopolarimetry with the
WAC for 1h. VIMS observed the E and G Rings for 11h25m.

DOY 304 — October 31
ISS, CIRS and UVIS performed another observation in the Titan monitoring campaign (phase 86 and range 1.3 Mkm). CAPS performed a MAPS Survey for 2h. ISS

performed a lightning search on Saturn using the NAC for 6h55m. ISS observed Saturn’s E Ring in high phase for 3h35m. VIMS created a global dynamics mosaic for
12h.

DOY 305 — November 1

CIRS measured helium abundance at the location of a future RSS Saturn occultation. Over the downlink, Radio Science performed gravity science to better determine
Enceladus’ mass.
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Saturn 119 120 Legacy

Segment Integration Planning
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Timeline Gaps and Suggested Observations (1 of 2

Saturn 112_120 Legacy

Observation Consideration
(Periapse)

Rev 119
(SOST will get time in the Wings )

— K. Cloutier
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Timeline Gaps and Suggested Observations (2 of 2)

Saturn 119 120 Legacy

Observation Consideration

* (DA requesting a secondary axis during RADAR observation
— RADAR is in Radiometry mode. |s secondary important as RADAR does their raster scan?

* |55 Mutual Events (e-mail from 1SS via Bob West)

— Itlooks like you guys have some really nice photo ops in there. (PHOTOOPs and MUTEVES). I'd really like to get at
least one of the Enceladus-Titan mutual events, preferably 119EN_MUTEVETIO01 over the earlier one. (Rings are in
the frame, yous see.) Those photo ops are also pretty high quality, so if you could get us at least half of those, that
would be great. {Also, | believe that most of these can be used for orbit-determination, so the do double duty.) Priority

on the full-color ones.

= The RNGMNSHADs are also nice and if you can schedule them it would be really helpful, but | think that they're lower
priority as photo-ops if we have to choose.

— Joe Spitale says that the LOINCSTR is nice and would definitely help to have it, but it's not vital at this point.

= llllet Colin and/or Anne speak for the plume observations.

*  UVIS EUVIFUV vs. CIRS COMPSIT

— EUVFUV scan across disk of Saturn to form spectral images

EUVFUVs present in CIMS for Rev 119 cutbound, 121 ocutbound, 126 cutbound, and 131 inbound

What about Rev 120 inbound, Rev 120 outbound, and Rev 121 inbound? Seems like there could be many more opportunities.
— COMPSITs are designed to map oxygen compounds versus latitude.

Mumerous oppertunities flagged in CIMS.
CIRS specifically asked for data in the wings of the SWG equatorial campaigns (centered near 20 Rs) and at very distant apoapses [(>40 Rs).

— K. Cloutier - o o 20 09/18/2017 —



Initial SMT and Data Volume ( 1 of 3)

Saturn 119 120 Legacy

Beginning of Integration:

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

|
|
|
| P4 | PBS | RECORDED | PLAYBACK
| | | | |
ittt ettt |======- | === |-=====——mm e e |
Start End | START SCI HEK+E TOTAL CPACTY MRGN | OPHAV | SCI ENGR | TOTAL CPACTY MARGN NET MARGN CAROVE]
DOWNLINKE PASS NAME doy hh:mm doy hh:mm| (Mb) (Mb) (Mb) (Mb) (Mb) (Mb) | (Mb) | (Mb) (Mb) | (Mb} (M) (M} (Mb)} (%) (Mb) |
if_l19EA CTOMETNONZET PRIME 287 18:34 2ZBB 03:34 0 3091 122 3214 3522 308 0 602 53 3868 2950 -91% -2130 -14% 518
if_l19EA CTOMETOTPZE8B_PRIME 288 18:34 289 03:34 518 1857 63 29393 3522 583 0 528 53 3519 2481 -103% -2130 -17% 1039
iP l19EA C34HEFOTBZES PRIME 289 18:15 250 03:159 1039 1457 62 2598 3522 323 0 691 53 3342 663 -2675 -2130 -16% 2679
if_l119EA C34BWGNONZSD PRIME 250 18:18% 251 03:1% 267% 15689 63 4311 3522 -789 o 684 53 4259 622 -3638 -2130 -17%
if_l19EA CTOMETNONZS®]1 PRIME 2931 18:18% 252 03:1% 3522 1183 63 4767 3522 -1245 0 666 53 4240 jo20 -1221 -Z130 -17% 1220
if_119EA C34BWGNONZSZ PRIME 232 18:18% 253 03:1% 1220 1523 63 2808 3522 715 0 639 53 3488 620 -2878 -2130 -1T7w% 2878
if_l19EA C34BWGOTPZ33 PRIME 233 18:04 254 03:04 2878 2145 62 50B8 3522 -1563 0 639 53 4213 511 -3703 -2130 -17%
if_l19EA CTOMETOTBZ34 PRIME 294 18:04 255 03:04 3522 2067 63 5652 3522 -Z130 0 639 53 4213 3037 -1177 -Z&61B -21% 1176
if_l19EA C34BWGNONZS5 PRIME 2935 18:04 256 03:04 1176 1513 63 2753 3522 768 0 649 53 3455 630 -2B25 -261B -21% 2825
if_lZ0EA MTOMETNONZST7 PRIME 237 04:04 257 13:04 2825 2464 106 5394 3522 -18B72 11 697 53 4283 3114 -1170 -Z&1B -17% 1169
if_lZ0EA M34BWGNONZSB PRIME 298 04:04 25B 13:04 116% 1551 63 31B3 3522 338 0 697 53 3934 540 -3394 -2618B -2Z% 3394
if_l1Z0EA M34BWGNONZS3 PRIME 299 04:04 259 13:04 3394 1651 63 5108 3522 -158B6 0 697 53 4272 540 -3733 -Z61B -23%
if_lZ0EA M7TOMETNON3O0D PRIME 300 03:50 300 12:50 3522 1654 62 5278 352% -1755 o 637 53 4272 3114 -115% -Z61B -25% 1158
if_l1Z0EA M34BWGNON301l PRIME 301 03:50 301 12:50 1158 1831 63 Jos52 3522 469 0 665 53 3770 540 -3231 -261B -36% 3231
if_l20EA C34BWGOTP302 PRIME 302 17:35 303 02:35 3231 2788 122 6141 3522 -ZEl8 0 586 53 4161 525 -3636 =753 -10%
if_1Z0EA CTOMETOTB303 PRIME 303 17:35 304 02:35 3522 631 63 4275 3522 -753 ] 237 53 3812 3058 -754 1] 0% 753
if_lZ20EA MTOMETHNON3O0S PRIME 305 03:35 305 12:35 753 2051 106 2910 3522 611 0 B30 53 3754 3031 -763 0 0% 763

1** box: periapse period
2" box: apoapse/pseudo XD period
3 box: 120 inbound

16. 3 Gb needed to be cut to prevent 55R overfill and carryover into the following SOST E7 flyby segment
38.4% data cut of all science data requested
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Initial SMT and Data Volume (2 of 3)

Saturn 119 120 Legacy

Beginning of Integration:

DATA WOLUME BEPORT --- TRAMSFER FRAME OVERHERD WOT INCLUDED

Start End CRPE ChOR CIRS IKMS IS8 MAG MIMI FRADAR REWS TvIs VYIME PROEBE ENGR TOTAL
Eveant doy hhi:mm doy hhiimm (k) (M) {ME} [ 153 () (M) {ME} M) (M) (k) (M) {ME} [ 153 (M)
DBSEWE:IUN_HDR 286 13:49 287 1B:34 414.0 246.4 1le.2 2004 T4T.3F 204.5 124.2 132.5 353.3 214.2 377.0 Q.0 23.5 2579.5
DBSEWH:ICIN_S: 286 13:49 287 18:34 0.o 0.0 8.0 a.0 0.0 0.0 2.0 &.0 a.0 o.o 0.0 2.0 a.0 B.D
S?_l]gﬂ_CTU}ETHUHZET_PR:HE 287 18:34 288 03:34 129. 6 17.0 EE.4 3.2 o.0 a6d .0 38.9 2.0 140.EB 4.9 o.o Q.0 a.0 484.9
DAILY TOTAL SCIEMCE 286 13:49 288 03:34 543.6 263.4 Z10.& 23.7 7T47.3 26B.5 163.1 132.5 500.1 219.1 377.0 Q.0
DBSEWE:IUN_HDR 288 D3:34 288 1EB:34 216.0 2E.3 Q.0 5.4 543.4 106.7 64 .8 Q.0 231.5 0.3 475.0 Q.0 12.3 1743.3
S?_l]gﬂ_CTU}ETDTPZEB_PR:HE 288 18:34 289 03:34 129. 6 17.0 EE.4 3.2 o.0 a6d .0 38.9 2.0 178.E 4.9 o.o Q.0 a.0 522.B
DAILY TOTAL SCIEMCE 288 D3:34 289 D03:34 J45. 6 45.3 EE.4 a.8 543.4 170.7 103.7 g.0 470.2 4.% 475.0 Q.0
DBSEWE:IUN_HDR 289 D3:34 289 18:19 212.4 27.8 18.0 15.4 146.4 102Z.1 B63.7 2.0 233.3 197.2 250.0 Q.0 12.1 1344.3
S?_l]gﬂ_ﬂliiEFDTEZEB_PR:HE 289 18:19 230 03:19 154.1 17.0 EE.4 3.2 o.0 32.0 38.9 2.0 42.14 4.9 o.o Q.0 a.o0 379.0
DAILY TOTAL SCIEMCE 289 D3:34 230 D3:19 366.5 44.8 1D4.4 13.68 146.4 134.2 1DZ.& 9.0 341.B 202.1 250.0 Q.0
DBSEWE:IUN_HDR 290 D3:19 230 18:19 216.0 2E.3 18.0 5.4 B23.3 53.4 64 .8 2.0 T0.7 T7.0 o.o Q.0 12.3 1169.1
S?_llgm_CJiEHGNDNZED_PR:H:E 290 18:19 231 03:19 129. 6 17.0 EE.4 3.2 o.0 32.0 38.9 2.0 42.14 4.9 o.o Q.0 a.0 354.5
DAILY TOTAL SCIEMCE 290 D3:19 231 D3:19 J45. 6 45.3 1D4.4 a.8 B23.3 BS5.4 1D03.7 2.0 113.2 BlL.% o.o Q.0
DBSEWE:IUN_HDR 291 03:19 291 18:19 216.0 2B.3 0.0 5.4 135.1 53.4 64 .8 0.0 0.7 o.a 5E.8 0.0 12.3 B4d. T
S?_l]gﬂ_CTU}ETHUHZQI_PR:HE 291 18:19 232 03:19 49. 6 17.0 EE.4 3.2 o.0 32.0 38.9 2.0 5.7 4.9 o.o Q.0 a.0 3&7.EB
DAILY TOTAL SCIEMCE 291 D3:19 232 D3:19 305. 6 45.3 EE.4 a.8 135.1 BS5.4 1D03.7 2.0 186.5 4.9 5E.8 Q.0
DBSEWE:IUN_HDR 292 D3:19 232 18:19 4.3 2E.3 Q.0 5.4 606.7 53.4 64 .8 Q.0 2Z86.7 0.9 o.o Q.0 12.3 1121.E
32 _119EA C3I4DHGNONZOZ PRIME 292 1B:19 293 D3:19 32.4 17.0 EE.4 3.2 o.0 32.0 38.9 o.0 172.0 4.9 o.o Q.0 a.0 388.89
DAILY TOTAL SCIEMCE 292 D3:19 233 03:19 96.7 45.3 EE.4 a.8 €e0&6.7 BS5.4 1D03.7 0.0 4583.EB 4.9 o.o Q.0
DBSEWE:IUN_HDR 293 D3:19 233 1B:04 53.1 27.8 171.& 5.3 e29.1 52.5 B63.7 Q.0 282.0 o.% 337.8 Q.0 12.1 1e34.9
S?_l]gﬂ_ﬂliEHGCITP293_PF.:HE 293 18:04 234 D03:04 32.4 17.0 EE.4 3.2 o.0 32.0 38.9 o.0 172.0 4.9 o.o Q.0 a.0 388.89
DAILY TOTAL SCIEMCE 293 D3:19 234 D3:04 85.5 44.8 Z5B.0 a.8 629.1 B4.5 1DZ.& 2.0 454.0 4.% 337.8 Q.0
DBSEWE:IUN_HDR 294 D3:04 2394 1B:04 54.0 2B.3 18ce.8 5.4 434.0 53.4 64 .8 Q.0 2Z86.7 0.3 28B5.5 Q.0 12.3 1481.1
S?_l]gﬂ_CTU}ETDTEZQi_PR:HE 294 18:04 235 03:04 32.4 17.0 EE.4 3.2 o.0 32.0 38.9 o.0 172.0 4.9 o.o Q.0 a.0 388.89
DAILY TOTAL SCIEMCE 294 D3:04 235 D03:04 6.4 45.3 ZB3.2 .6 434.0 BS5.4 1D03.7 0.0 4583.EB 4.% 2ZB5.5 Q.0
DBSEWE:IUN_HDR 295 D3:04 235 1B:04 63.5 2E.3 Q.0 5.4 543.1 53.4 64 .8 Q.0 2Z86.7 54.3 o.o Q.0 12.3 1111.E
S?_l]gﬂ_ﬂliEHGNUHZQEI_PR:HE 295 18:04 238 03:04 32.4 17.0 EE.4 13.3 o.0 32.0 38.9 o.0 172.0 4.9 o.o Q.0 a.o0 337.0
DAILY TOTAL SCIEMCE 295 D3:04 238 D03:04 95. 9 45.3 EE.4 18.7 543.1 BS5.4 1D03.7 0.0 4583.EB 59.3 o.o Q.0
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Initial SMT and Data Volume (3 of 3)

Saturn 119 120 Legacy

Beginning of Integration:

DATA VOLUMEE EREPCRT -~~~ TRAWSFER FRAME COVERHEAD KWOT INCLUDED
Skart End CAPS CDA CIRS IMMS 188 HMAG MIMI PRADAR RIHS ovIs VIME FPROBE EMGR TOTAL

Event doy hh:mm doy hh:mm (M) (M) (M) {MB} (M) (92153 (M) (M} {ME} [§215%] () (M) (M} (M)
DBSER".F].TID}I_NDR 296 03:04 297 04:04 0.0 47.2 177.6 9.0 To0l1.1 ga.% 10B.0 0.0 477.9 ag.0 Z70.0 0.0 Z20.4 19%0.1
DBSERVRTIDN_DPH Z96 03:04 2597 04:04 a.o o.o 0.0 3.0 10.8 a.o oo 0.0 0.0 a.o 0.0 ] 3.0 10.8
SP_JZDEA._HTDHE‘.:‘H‘GNZQ?_PRIHE 297 04:04 297 13:04 324 17.0 BG.4 3.2 a.0 32.0 38.9% 0.0 172.0 4.9 0.0 0.0 3.0 386.9
DRILY TOTAL SCIENCE 296 03:04 297 13:04 122 .4 g4.1 264.0 12.2 T01l.1 120.9% 146.% 0.0 B645.9 4.9 270.0 0.0
DBSER".F].TID}I_NDR 297 13:04 Z%8 04:04 Bl1.2 2B.3 0.0 5.4 57%.1 53.4 64.8 0.0 ZEBE.7 4.3 150.0 0.0 1Z2.3 129%5.4
SP_IZDER_H3-1MH‘GN29E|_PRIPE 293 04:04 298 13:04 32.4 17.0 BE.4 3.2 Q.0 32.0 38. 5 0.0 172.0 4.9 0.0 0.0 Q.0 386.9
DRILY TOTAL SCIENCE 297 13:04 Z98 13:04 936 45.3 BG.4 B.E 57T%.1 as.4 103.7 0.0 458.8 53.3 150.0 ]
DBSER".?].TID}]_NDR 298 13:04 299 04:04 4.0 28.3 43.2 5.4 343.1 53.4 64.8 0.0 ZEE.7 og.0 125.0 ] 1Z2.3 1016.1
SP_IZDEA._H3-1MH‘CIN299_PRIPE 2539 04:04 299 13:04 32.4 17.0 BE.4 3.2 o.0 32.0 38.5 0.0 172.0 4.9 0.0 ] 3.0 386.9
DRILY TOTAL SCIENCE 298 13:04 299 13:04 BE.4 45.3 129.6 B.8 343.1 as.4 103.7 0.0 45E8.8 4.9 125.0 0.0
DBSER".F].TID}I_NDR 299 13:04 300 03:50 J0.0 27.9 1B.0 5.3 447.1 52.5 63.8 0.0 ZEBZ.3 4.5 125.0 0.0 1Z2.1 1108.4
SP_IZDER_H?DHE:‘H‘GNJUEI_PRIHE 300 03:50 300 12:50 32.4 17.0 BE.4 3.2 Q.0 32.0 38. 5 0.0 172.0 4.9 0.0 0.0 Q.0 386.9
DRILY TOTAL SCIENCE 293 13:04 300 1Z:50 102 .4 44.EB 104.4 B.E 447.1 a4.5 10z2.7 0.0 454.3 2.5 125.0 ]
DBSER".F].TID}I_NDR 300 12:50 301 03:50 54.0 2B.3 BL. & 5.4 433.1 53.4 64.8 0.0 ZEBE.7 og.0 150.0 0.0 1Z2.3 11€9.5
SP_IZDEH._H3{BFK}H‘CIN3IJI_PRIHE 301 03:50 301 12:50 32.4 17.0 BE.4 3.2 3.0 32.0 38.9% 0.0 134.1 4.9 0.0 ] 3.0 349.0
DRILY TOTAL SCIENCE 300 12:50 301 12:50 BE.4 45.3 16E.0 B.68 433.1 as.4 103.7 0.0 420.9 4.9 150.0 0.0
DBSER".F].TID}I_NDR 301 12:50 302 17:35 146.7 S4.2 144.0 13.4 6BZ.7 102.3 124.2 12.3 135.6 T2.5 350.0 0.0 23.5 1E58.2
SP_IZDER_C}H!W;OTPJUZ_PRIPE 302 17:35 303 D2:35 32.4 17.0 BE.4 3.2 Q.0 32.0 38. 5 0.0 42 .4 4.9 0.0 0.0 g.0 257.3
DARILY TOTAL SCIENCE 301 12:50 303 DZ:35 179.1 T1.2 230.4 13.6 BEZ.T7 134.3 163.1 12.3 178.0 T7.4 350.0 ]
DBSER".F].TID}I_NDR 303 DZ:35 303 17:35 s4.0 2B.3 1B.0 5.4 138.1 40.6 54.9 0.0 T0.7 4.5 SB.E 0.0 12.3 4B85.6
SP_IZDEH._C}IBWGOTBJUE_ERIHE 303 17:35 304 0DZ:35 32.4 17.0 BG.4 3.2 2.0 13.4 29.2 o.a 42 .4 4.9 0.0 ] Q.0 235.0
DRILY TOTAL SCIENCE 303 DZ:35 304 DZ:35 BE.4 45.3 104.4 8.8 138.1 &0.0 Bd.1l 0.0 113.2 9.5 SB.E 0.0
DBSER".F].TID}I_NDR 304 DZ2:35 305 03:35 143.6 109.%9 S5E.8B 5.0 T85.0 B4.6 Td4.1 0.0 171.& 4.5 271.0 0.0 20.4 1T722.5
SP_IZDER_H?D!E:‘H‘GNJUE_PRIHE 305 03:35 305 12:35 1239.6 135.E BE.4 3.2 Q.0 B4.0 0. 0.0 ZG6E.39 4.9 0.0 0.0 2.0 6%2.9
DARILY TOTAL SCIENCE 304 D2:35 305 12:35 Z2T3.2 245.7 145.2 12.2 75%5.0 128.6 Td.1 0.0 440.5 9.5 2Z71.0 0.0

CAPS COR CIRS IHNME I28 HMAG MIMI BADAR REHE VIS VIMS FPROEBE

(M) {Mb) (M) (Ml ) (M) (M) {Mb) (M) (M) (M) (Mb) (M)
TOTAL RECORDED ([CPMAV dakta not included) 3301.4 1231.& 2Z539.6 193.% BSET.Z2 18€9.F 1BT7Z.2 144.E &596.5 TeT.0 3283.8 0.0
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Waypoint Selection (1 of 4)

Saturn 119 120 Legacy

Periapse period waypoint options (Saturn-centric)
* NEG_Y to Saturn

— MNote: ORS to Sun violation from 2009-286T13:49:00 to 2009-286T21:14:00

*  Ocecurs during the first S0S5T Block

* In occcultation from 2009-286T14:59:00 to 20092867T19:34:00
— POS X to NSP

«  Salar heating throughout (88.8 degrees = POS X to Sun < 80 degrees)

«  Possible Saturn/Ring heating from 2008-287T03:44:00 to 2008-287T06:44:00 (<3.4 Rs, AT=3.1 K)
= NEG_Xto NSP

« Mo solar heating

+  Paossible Saturn/Ring heating from 2008-287T03:44:00 to 2008-287T06:44:00 (<3.4 Rs, AT=3.1 K}
— POS 7 to NSP

« Mo Solar heating from 2002-286T17:19:00 to 2009-287T09:34:00

«  Possible Saturn/Ring heating from 2008-287T03:44:00 to 2008-287T06:44:00 (<3.4 Rs, AT=3.1 K}
— NEG_Z to NSP

* Mo 3olar heafing outside of 2009-286T17:19:00 to 2009-287T09:34:00

*  Possible Saturn/Ring heating from 2008-287T03:44:00 to 2008-287T06:44:00 (<3.4 Rs, AT=3.1 K)

*  Tethys in SRUs from 2008-287T08:54:00 to 2009-287T10:24:00
— NEG_Xto Sun

* Mo solar heating

»  Possible Saturn/Ring heating from 2008-287T03:44:00 to 2008-287T06:44:00 (<3.4 Rs, AT=3.1 K}

= Tethys in SRUs from 2008-287T09:49:00 to 2009-287T10:24:00

«  Possible EWA Rate CMT violations at 2009-287T08:49:00 (Spacecraft flip as Sun is crossing the ring plane?)
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Waypoint Selection (2 of 4)

Saturn 119 120 Legacy

Periapse period waypoint impacts on turns

*  Turnto NEG_Y to Rhea (from Saturn) at 2008-286T15:50:00

With NEG_X fo NSP results in a =16 minute turn (includes 2 minutes of margin)

With NEG_Z to NSP results in a =10 minute tum (includes 2 minutes of margin)

With NEG_X to Sun results in a =41 minute turn (includes 2 minutes of margin)
* Sun is between Rhea and Saturn Center

Very Fortunate that the Sun is in occultation

*  Turn from NEG_Y to Saturn {from Dione) at 2008-286T22:49:00

With NEG_X to NSP results in a =28 minute turn (includes 2 minutes of margin)
* Saturn/Ring thermal heating.

With NEG_Z to NSP not calculated due to SRLU and Solar heating.

With POS_Z to NSP results in a =16 minute turn (includes 2 minutes of margin)
. Minor Saturn/Ring heating

With NEG X o Sun results in a =16 minute turn (includes 2 minutes of margin)

*  Turnto NEG_Y to Tethys (from Saturn) at 2009-28711:30:00

With NEG_X to NSP results in a 28 minute turn (includes 2 minutes of margin)
With NEG_Z ta NSP results in NEG X to Sun violations at tum end (Tethys)
With POS X to NSP results in NEG X to Sun violation at turn start {Satum)
With NEG_X o Sun resulis in a =42 minute turn (includes 2 minutes of margin)

* Sun is between Rhea and Saturn Center

*  Turnto NEG_Y to Saturn {from Tethys) at 2008-287T15:40:00

With NEG_ X to NSP results in a =13 minute turn (includes 2 minutes of margin)
With NEG_Z to NSP results in a =% minute turn (includes 2 minutes of margin)

With NEG X o Sun results in a =11 minute turn (includes 2 minutes of margin)

*  Tums from satellite to satellite & safe Waypoint attitudes not determined at this time

S0O5T homewark

— K. Cloutier
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Waypoint Selection (3 of 4)

Saturn 119 120 Legacy

Apoapse period waypoint options (Saturn-centric)

2009-290T03:19:00 --> 2009-304T02:35:00

Primary Pointing Seconday Pointing Notes

NEG_Y_to_Saturn NEG_X_to_Sun

NEG_Y to_Saturn NEG_X_to_NSP

NEG_Y _to_Saturn POS_X_to_NSP

NEG_Y_to_Saturn NEG_Z to_NSP

NEG_Y_to_Saturn POS_X_to_38.0/84.0 "RBOT friendly" waypoint
NEG_Y_to_Saturn NEG_X_to_38.0/84.0 "RBOT friendly" waypoint
NEG_Y to_Saturn NEG Z to 38.0/84.0 "RBOT friendly" waypoint
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Waypoint Selection ( 4 of 4)

Saturn 119 120 Legacy

Inbound rev 120 waypoint options (Saturn-centric)

(DOY 304-305)

Sequence 554, length = 40 days

SATURM_1158 120 Segment

SP_120EA_DLTURN303_PRIME

SP_120EA_CI4BWGOTB3I03_PRIME

Start (SCET)

2008-27RT04:03: 00 *

2008-286T13:49:.00

2008-303T16:55:00 F’mgnhal secondaries for ISS_NAC I.'u Saturn wa:.-'pmnt
2008-303T17:35:00

5P 12054 WAYPTTURNIOG_PRIME
I55_120TI_M30R2CLD3E04_PRIME

2008-304TO2:35:00
2008-304TO3:15:00

|55 _120RE_HPLELROO1_PRIME

2009-304T04:30:00

1S5_12054_WALGTNGOM _FPRIME

2000-304T08:05:00

YVIMS_120548 GLCEDYNOO1_PRIME

2009-304T12:05:00

CIRS_1205A_NADIROCCO01_PRIME

X

i

. OPNANVDS1_PRIME
A_DLTURNOS1_PRIME
SP 'IEEI'EA MTOMETHON30S_PRIME

2008-305T00:05:00

— K. Cloutier
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Waypoints Chosen (1 of 2)

Saturn 119 120 Legacy

Waypoint 1 (2009-286T14:24 — 286T15:50): Waypoint 3 (2009-286T23:14 — 287T12:10):
NAC to Saturn (12,0,0 deg offset), NEG_X to NSP NEG_Z to Saturn, NEG_X to NSP

Waypoint 2 (2009-286T15:50 — 286T23:14): Waypoint 4 (2009-287T12:10 — 287T15:53):
NAC to Rhea, NEG_X to NSP NAC to Tethys, NEG_X to NSP
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Waypoints Chosen (2 of 2)

Saturn 119 120 Legacy

Waypoint 5 (2009-287T15:53 — 290T03:59): Waypoint 7 (2009-294T03:44 — 295T03:44):
NAC to Saturn, NEG_X to NSP NAC to Saturn, NEG_Z to NSP

NERser NEReNEE

Waypoint 6 (2009-290T03:59 — 294T03:44): Waypoint 8 (2009-295T03:44 — 305T12:50):
NAC to Saturn, NEG_X to Sun NAC to Saturn, NEG_X to Sun
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Notes & Liens

Saturn 119 120 Legacy

Notes:
® Pointing:
®* No RBOT friendly secondaries were chosen.

® Data Volume:

® None
® DSN:

® None
® Opmodes:

® None

® Special Activities:

® Nonpe

Sequence Liens:

® None
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CMT Management: -Y to Sun violation

Saturn 119 120 Legacy

CMT management was performed on DOY 285-286 during VIMS _119SA NHEMDYNO001 PRIME

Occ Ingress Occ Egress
@ 14:57 @ 19:34
YIMS_1195A_NHEMDYNOO1_PRIME SP_118RH_WAYPTTU Hrl 286_PRIME
| | Yl | | Ll LY
14:00 14:30 115:00 15:30 16:00 19:30

[i"'l EG_Y to Sun] CMT VIOLATIONS

From waiver:

According to the Tour Atlas, the Sun-Saturn occultation begins at 2009-286T14:57:50 and ends at 2009-286T19:34:30, a
duration of ~277 minutes. NAV estimates that the occultation could start as late as 15:06:10. The VIMS activity
VIMS_119SA NHEMDYNO0O01_PRIME begins at 2009-286T14:24:00 and ends at 2009-286T15:29:00.

The spacecraft remains at the waypoint until 2009-286T15:03:32.000, when it begins its turn to Saturn.

The [NEG_Y to Sun] CMT padded constraint warning is issued by KPT at 2009-286T15:05:20.000, [NEG_Y to Sun] angle
IS ~14.9424 degrees. The actual CMT violation, as reported by KPT, occurs at 2009- 286T15:06:05, [NEG_Y to Sun] angle
12.1925 degrees.

We are requesting CMT management during the observation from 2009-286T15:03:00 to 2009-286T15:47:00.

— K. Cloutier
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