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Segment Summary

Saturn 072_073 Legacy

* This was a ~7 day long Prime Mission segment encompassing both periapse and
apoapse — it covered a broad range of sub-S/C latitudes and Saturn phase angles.
Periapse was at a notably close range of 2.7 R..

* VIMS and ISS took the lead on a number of atmospheric studies: VIMS produced
atmospheric mosaics of Saturn’s North Pole and took a number (7) of dynamical movies,
spread across the segment. ISS also led an atmospheric dynamical mapping observation.
CIRS and VIMS performed several stellar occultation observations (Gamma Cru and
Alpha Cen).

* There was also a generous amount of out-of-discipline studies in this segment: CIRS and
ISS performed a number of icy satellite observations (Mimas, Rhea). ISS targeted a
number of newly discovered small satellites to determine their orbits. CIRS performed
ring scans. RSS conducted an ingress occultation (see page 11) at the time of periapse.
There were four OPNAYV satellite observations distributed throughout this segment.

* |Initial science proposal oversubscribed the SSR by an enormous ~5 Gb, with VIMS being
the greatest contributer. No info was given on how the cuts were specifically made, but
oversubscription was eliminated by the time of the segment submission for sequencing.

* There were no ORS boresight constraints/issues in this segment.

— Keven Uchida dience Dbsring s Sequonce Team 4 08/29/2017 —



Final Sequenced SPASS (1 of 2)

Saturn 072_073 Legacy

Request [Riders [Start (SCET) [Start (Epoch) [Duration [End (SCET) [Primary [Secondary [Comments
SATURN revs 72/73 Segment 2008-167T03:40:00 006723:29:00 2008-174703:09:00
AV 0 OPNAV671_PR 008-167T03:40-00 000T01:29:00 008-167T05:09-00 AC to PO o NSP PO d
AV_072SA_WAYPTTURN671 PR 008-167T05:09:00 000700:01-00 008-167T05:10:00 AC to o NSP
AYPO 008-167705:10:00 000T22:09:29 008-168T03:19:29 AC to Sa o NSP
CIRS 072RI_VERTULMP001_PRIME C 2008-167T05:10:00 000701:20:00 2008-167T06:30:00 |CIRS_FP1 to Rings NEG _Zto 183.5/51.0
VIMS _072SA_DYNMOVIE001_PRIME 2008-167T06:30:00 000T04:35:00 2008-167T11:05:00 |ISS_NAC to Saturn NEG_Z to NSP
VIMS_072ST_GAMCRUOCC001_PRIME 2008-167T711:05:00 000T01:55:00 2008-167T13:00:00 |VIMS IR to 187.791/-67.113 NEG_Z to NSP
CIRS_072SA_NADIROCC008 PRIME 2008-167T713:00:00 000T03:00:00 2008-167T716:00:00 |CIRS_FP3 to Saturn NEG_Z to NSP
VIMS_072SA_DYNMOVIE002_PRIME M 2008-167716:00:00 000T03:30:00 2008-167T19:30:00 |ISS_NAC to Saturn NEG_Z to NSP
VIMS_072SA_ALPCENOCC001_PRIME |M 2008-167T19:30:00 000T01:00:00 2008-167720:30:00 |VIMS_IR to 219.901/-60.835 NEG_Z to NSP
VIMS_072SA_DYNMOVIE003 PRIME M, R 2008-167720:30:00 000T05:42:00 2008-168T02:12:00 |ISS_NAC to Saturn NEG_Z to NSP
SP_072EA WAYPTTURN168 PRIME E.R 2008-168702:12:00 000T01:07:29 2008-168703:19:29 [XBAND to Earth POS Xto 83.4/-55.2 SP Turn to Waypoint
AYPO 008-168T03:19:29 000T02:50 008-168T06:10:00 XBAND to Ea PO 0 83.4
PO A DEAD 68 PR R 003-168T0 9:29 000700 00 008-168T0 4:29 BAND to Ea PO o8 P 0 aypo
RSS_072SA_OCCIN001_PRIME M 2008-168T03:34:29 [LMB_E072_SATURN_RSS_OCC_1_ING- 000702:02:00 2008-168T05:36:29 |XBAND to Earth POS_Xto 83.4/-55.2 per Amand Hendrix Feb 01, 2005

000T00:24:01

Periapse R = 2.693 Rs, lat ...
SP_072SA_DEADTIME168_PRIME
SP_072SA_WAYPTTURN168_PRIME

2008-168T05:13:18
2008-168705:36:29
2008-168T05:51:00

000700:00:01

LMB_E072_SATURN_RSS_OCC_1_ING+000T0 000T00:14:31

000T00:19:00

2008-168T05:13:19
2008-168T05:51:00
2008-168T06:10:00

XBAND to Earth
ISS_NAC to Saturn (0.0,0.0,20.0 deg. offset)

POS_X to 83.4/55.2
POS_7 to NSP

SP Turn to Waypoint

SP Turmn to Waypoint. Added a 20 deg
offset about the z-axis in order to eliminate
CIRS radiator heating.

NEW WAYPOINT
CIRS _072RH RHEAORS001 PRIME

2008-169T05:30:00
2008-169T05:30:00

000T03:00:00
000T02:30:00

2008-169708:30:00
2008-169T08:00:00

CIRS_FP3 to Rhea
CIRS_FP3 to Rhea

NEW WAYPOINT 2008-168706:10:00 000T23:20:00 2008-169T05:30:00 1SS_NAC to Saturn (0.0,0.0,20.0 deg. offset) POS 7 to NSP

CIRS 072SA OCCLIMB006 PRIME M 2008-168T06:10:00 000T00:40:00 2008-168T06:50:00 |CIRS FP4 to Saturn NEG Xto 270.0/40.0 MAG chosen 2nd axis.

ISS_072MI_MIDIECLN001_PRIME C.M U 2008-168T06:50:00 000T02:25:00 2008-168T09:15:00 |CIRS_FP3 to Mimas (0.0,0.0,-0.143 deg. offset) [POS_Xto 142.0/-27.0 FP3 to Mimas, POS_X to RA/Dec 142/-27.
CIRS _FP1 to Dione at ~07:40

VIMS_072SA DYNMOVIE004 PRIME M 2008-168T709:15:00 000T02:30:00 2008-168T11:45:00 |ISS _NAC to Saturn POS Zto NSP

CIRS 072RI TEMPL53MP001 PRIME  [C. M 2008-168T11:45:00 000T03:00:00 2008-168T14:45:00 |CIRS FP1 to Rings POS Zto NEP

VIMS _072SA DYNMOVIE005 PRIME 2008-168T14:45:00 000T04:45:00 2008-168T719:30:00 |ISS_NAC to Saturn POS Zto NSP

CIRS 072SA NADIROCC009 PRIME R 2008-168T19:30:00 000T03:00:00 2008-168T722:30:00 |CIRS FP3 to Satumn POS Zto NSP

SP_072EA DLTURN168 PRIME R 2008-168T22:30:00 000T00:30:00 2008-168T23:00:00 |XBAND to Earth NEG X to NSP SP Tumn to Earth

SP_072EA G70METNON168 PRIME C.E.R 2008-168T23:00:00 000T06:00:00 2008-169T05:00:00 |XBAND to Earth NEG Xto NSP Removed roll for RBOT (SCR-107881).

SP_072RH WAYPTTURN169_PRIME C 2008-169T05:00:00 000T00:30:00 2008-169705:30:00 |CIRS FP3 to Rhea NEG X to NSP SP Tumn to Waypoint

NEG_X to NSP
NEG X to North Pole Dir

SP_072SA WAYPTTURN169 PRIME
NEW WAYPOINT

2008-169708:00:00
2008-169T08:30:00

000700:30:00
003719:09:00

2008-169T08:30:00
2008-173703:39:00

ISS_NAC to Saturn
ISS_NAC to Saturn

POS Z to NSP
POS 7 to NSP

VIMS _072SA DYNMOVIE006 PRIME 2008-169708:30:00 000T03:30:00 2008-169T712:00:00 |ISS_NAC to Saturn POS Zto NSP
CIRS 072RI VERTLLP001 PRIME c 2008-169T12:00:00 000T03:55:00 2008-169T15:55:00 [CIRS_FP1 to Rings POS Zto NSP
ISS_0720T RETMDRESA010_PRIME C 2008-169T15:55:00 000701:30:00 2008-169T17:25:00 |ISS _NAC to Retargetable PIC
A 0 OPNAV691_PR 008-169 00 000T00:59:00 008-169T718:24:00 o 0 ellite PO 0 P PO d po

008-169T18:24:00

008-169T18 00

BAND to

— Keven Uchida
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Final Sequenced SPASS (2 of 2)

Saturn 072_073 Legacy

Saturn_72_73 SPASS Continued

uest. [Riders [Start (SCET) [Start (Epoch) [Duration [End (SCET) [Primary [Secondary [Comments

SP_072EA G34HEFNON169 PRIME C 2008-169T18:25:00 000709:00:00 2008-170T03:25:00 [XBAND to Earth 3 _Hr_Rolli

AV 0 OPNAV701_PR 008-170T0 00 000T00:59:00 008-170T04:24:00 AC to Sate PO o NSP PO d

aypo

AV_072SA_WAYPTTURN701_PR 008-170T04:24:00 000T00:01:00 008-170T04:25:00 AC to Sa PO o NSP
ISS_072SA_ATMOPHASE001_PRIME (M 2008-170T04:25:00 000709:00:00 2008-170713:25:00 |ISS_NAC to Saturn POS_Z to NSP. Coordinate with VIMS?
|V|MS 072SA_DYNMOVIE007 PRIME M 2008-170713:25:00 000T03:30:00 2008-170T16:55:00 IlSS NAC to Saturn POS_Zto NSP
ISS_072RH_RHEARPXLP001_PRIME M UV 2008-170T16:55:00 000T01:00:00 2008-170T17:55:00 (ISS_NAC to Rhea (0.246,-60.0,0.115 deg. offset) [POS_Z to North_Pole_Dir  |ISS_NAC to Rhea (0.2464,-60, 0.1146)

POS_Z to *RHEA* North_Pole_Dir

SP_072EA DLTURN170_PRIME M 2008-170T17:55:00 000T00:30:00 2008-170T18:25:00 [XBAND to Earth NEG Xto NSP. SP Tum to Earth
SP_072EA_G70METNON170_PRIME C.E.M 2008-170T18:25:00 )00T09:00:00 2008-171703:25:00 [XBAND to Earth 3 Hr Rolling Friction Test
SP_072SA_WAYPTTURN171_PRIME M 2008-171T03:25:00 00T00:30:00 2008-171T0 3:55:0(—|ES NAC to Saturn POS_Z to NSP SP Turn to Waypoint
ISS_072ST_CALSTAR3001_PRIME C.M 2008-171T03:55:00 00T12:00:00 2008-171T15:55:00 [ISS_NAC to 49.84/3.37 POS Xto NSP
ISS_072SA_ATMDYNA001_PRIME M 2008-171T15:55:00 000T04:44:00 2008-171720:39:00 [ISS_WAC to Saturn POS _Zto NSP Coordinate with VIMS
Apoapse Per=7.14d. inc =... 2008-171718:45:16 000T00:00:01 2008-171718:45:17
SP_073EA DLTURN171_PRIME M 2008-171720:39:00 000T00:30:00 2008-171721:09:00 [XBAND to Earth NEG X to NSP. SP Turn to Earth
SP_073EA_G34BWGNON171 PRIME _ [C, 2008-171721:09:00 000T06:00:00 2008-172T03:09:00 |[XBAND to Earth 3 _Hr_Rolling
SP_073SA_WAYPTTURN172_PRIME € 2008-172703:09:00 000T00:30:00 2008-172T03:39:00 [ISS_NAC to Saturn POS Zto NSP. SP Turn to Waypoint
ISS_073SA_ATMDYNAQ02_PRIME M 2008-172703:39:00 000T06:30:00 2008-172T10:09:00 [ISS_NAC to Saturn POS Zto NSP Coordinate with VIMS
CIRS_073RI_SUBMU17LP001_PRIME € CIRS _FP1 to Rings

2008-172T17:09:00

000T00:59:00

2008-172T18:08:00

NAV_073SK_OPNAVT721_PRIME ISS_NAC to Satellites POS_X to NEP Starts at waypoint, ends at Earth point

NAV_073EA _DLTURN721_PRIME 2008-172718:08:00 000T00:01:00 2008-172718:09:00 XBAND to Earth POS_X to NEP

SP_073EA G34HEFNON172 PRIME XBAND to Earth

SP_073SA WAYPTTURN173 PRIME 1SS _NAC to Saturn

NEW WAYPOINT :39:00 1SS_NAC to Saturn POS 7 to Sun

VIMS 073SA_ATMOS001_PRIME C.M 2008-173705:19:00 [VIMS IR to Saturn POS _Z to North_Pole_Dir

CIRS 073Rl SUBMU25LP001 PRIME __|M 2008-173705:19:00 000T02:30:00 2008-173707:49:00 |CIRS FP1 to Rings POS Zto Sun

VIMS_073SA_ATMOS002 PRIME C.M 2008-173707:49:00 000T01:40:00 2008-173709:29:00 |VIMS IR to Saturn POS Zto North_Pole_Dir

ICIRS 073RI_SUBMU25LP002 PRIME M 2008-173T09:29:00 000T02:30:00 2008-173T11:59:00 |[CIRS FP1 to Rings POS Zto Sun

VIMS_073SA_ATMOS003_PRIME C.M 2008-173711:59:00 000T01:40:00 2008-173713:39:00 [VIMS_IR to Saturn POS_Z to North_Pole_Dir

CIRS 073RH FP13STARE001 PRIME  [M. U 2008-173713:39:00 000T02:00:00 2008-173715:39:00 |CIRS FP1 to Rhea POS Zto Sun

CIRS 073TE FP13STARE001 PRIME  [I. M. R, U  [2008-173T15:39:00 000T01:30:00 2008-173717:09:00 |CIRS_FP1 to Tethys POS Z to Sun
4 0 OPNA PR R 008 09:00 000T00:59:00 008 8:08:00 £ o Satellite PO 0 P po d po
A 0 A D R PR R 008 8:08:00 000T00:01:00 008 8:09:00 XBAND to Ea 0.0,0.0 0 deg. offse 0 P

SP_073EA_G70METNON173 PRIME C.E.M,R ]2008-173718:09:00 000709:00:00 2008-174703:09:00 |XBAND to Earth (0.0.0.0.-37.0 deg. offset) NEG X to NEP

— Keven Uchida
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Final Sequenced SMT and Data Volume

Saturn 072_073 Legacy

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

OBSERVATION_ PERIOD

DOWNLINK_PASS

|
| |
| |
I I
P4 | RECORDED | PLAYBACK |
| | |
| | |
Start End START SCI HE+E TOTAL CPACTY MRGN OPNAV | SCI ENGR | TOTAL CPACTY MARGN NET_MARGN CAROVR |
DOWNLINK PASS NAME doy hh:mm doy (Mo)  (Mb) (Mb) (Mb)  (Mb) (Mb) | (Mb) | (Mb) (Mb) (Mb) (Mb) |
|
SP_072EA G7OMETNON168_PRIME 168 23:00 169 0 3320 183 3503 153 3700 2222 461 3% 1477 |
SP_O72EA_G34HEFNON16S_PRIME 165 18:25 170 1477 909 57 2443 236 2741 894 461 3% 1847 |
SP_O72EA_G7OMETNON170 PRIME 170 18:25 171 1847 1127 63 3037 271 3379 3709 570 43 0|
SP_073EA_G34BWGNON171 PRIME 171 21:09 172 0 1347 75 1422 174 1631 473 240 2% 1158 |
SP_O73EA_G34HEFNON172 PRIME 172 18:03 173 1158 779 63 2000 380 2443 894 240 2% 1549 |
SP_O73EA_G7OMETNON173_PRIME 173 18:09 174 1549 981 63 2593 961 3616 3765 240 2% 0|
|
DATA VOLUME REPORT ——-— TRANSFER FRAME OVERHEAD NOT INCLUDED See NOte 1
Start End CAPS CDA CIRS Iss MIMI RPWS UvIis VIMS PROBE ENGR TOTAL
Event doy hh:mm doy hh:imm (Mb)  (Mb)  (Mb) (Mb) (Mb) (Mb)  (Mb) (Mb) (Mb)
OBSERVATION NOR 167 03:40 168 375.8 71 193.2 100.0 166.2 1600.9 2 52 0 3315.5
OBSERVATION OPN 167 03:40 168 0.0 0 0.0 13.1 0.0 0.0 0 0 13.1
OBSERVATION SI 167 03:40 168 0.0 0 9.5 0.0 0.0 0.0 0 .0 9.5
SP_072EA_G7OMETNON168_PRIME 168 23:00 169 21.6 6 54.0 0.0 25.9 28.3 6 0 152.0
DAILY TOTAL SCIENCE 167 03:40 169 397.4 77 256.7 100.0 192.1 1629.2 s 5 .0
OBSERVATION NOR 169 05:00 169 48.3 14 103.9 325.7 58.0 63.3 5 12 0 504.5
OBSERVATION_OBN 169 05:00 169 0.0 0 0.0 8.7 0.0 0.0 0 0 8.7
OBSERVATION_ SI 169 05:00 169 0.0 0 7.5 0.0 0.0 0.0 0 0 7.5
SP_O72EA_G34HEFNON16S_PRIME 165 18:25 170 32.4 9 86.4 0.0 38.9 42.4 5 .0 233.4
DAILY TOTAL SCIENCE 169 05:00 170 80.7 24 197.8 325.7 96.8 105.7 0 21 0
OBSERVATION NOR 170 03:25 170 84.7  20.7 0.0 600.0 64.8 70.7 .4 225.0 .0 1128.7
OBSERVATION OBN 170 03:25 170 0.0 0 0.0 17.4 0.0 0.0 0 0 17.4
SP_072EA_G70METNON170_PRIME 170 18:25 171 32.4 15.4 115.2 0.0 35.6 42.4 5 0 268.6
DAILY TOTAL SCIENCE 170 03:25 171 117.1 36 115.2 600.0 104.4 113.2 .9 225 0
OBSERVATION NOR 171 03:25 171 21: 186.7 33.5 146.9 740.0 78.2 83.6 0 .0 14.5 1349.7
SP_073EA_G34BWGNON171 PRIME 171 21:09 172 03: 21.6 11.3 60.3 0.0 26.5 28.3 6 0 172.0
DAILY TOTAL SCIENCE 171 03:25 172 208.3  44.8 207.2 740.0 104.7 111.9 6 .0
OBSERVATION NOR 172 03:09 172 54.0 28 122.4 360.0 66.2 70.7 0 0 770.0
OBSERVATION OPN 172 03:09 172 0.0 0 0.0 8.7 0.0 0.0 0 .0 8.7
OBSERVATION SI 172 03:09 172 0.0 0 14.0 0.0 0.0 0.0 0 0 14.0
SP_O73EA_G34HEFNON172_PRIME 172 18:09 173 155.3  17. 86.4 0.0 39.7 42.4 5 .0 376.9
DAILY TOTAL SCIENCE 172 03:09 173 205.3 45 222.8 360.0 105.9 113.2 5 0

NOTE 1: Negative SSR (P4) Margins did not result in data loss

due to compression/under-utilization

— Keven Uchida . .
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Segment Geometry

Saturn 072_073 Legacy

Rev 072 INBOUND
2008 - 167T03:
2008 JUN 1§ 03:
2008 JUN 1§ 05:
Apoapse_ 0

&= Seg Start (Left)
2008-167T03:40:00

788256 13.08 Rs
573833 9.52 Rs
540423 8.97 Rs

_______ 5 1 Periapse (below
' 2008-168T05:13:18

Crosses RP_@  0.000 Rs

£S $.841 deg *
SEP 68.822 deg

ORS b/s angle 130.2 deg Rev 072 INBOUND
Point [NEG_Y. v] at [sATURN andalign |POS_X (Up ~] wih [NsP | ORS xadiangle 133 Hideq 20087 16810
~ S = 2008 JUN 16 0S:
e 2008 JUN 16 06:
User Vector - RA: g0 [ mL [ up  J[ TR | [ ZoomOu | ¥ [ Labels [V] Axes Year F} F < [[>| Hour
DEC 9575 i i
[tk ) Resst J[ mom | [FiSceen | Onbits (7] Vectors wortn (<] [>][<][> ‘ Wit i
r T ] =t Radius 162514
Paste Current RA/DEC V] Image Down V] HiRes ZoomIn | [¥] FOVs V| Lat/Lons e
g ( L) Day ‘ = ‘ ‘ = [< = ‘Second Rad_cyl 160301
1 ) J Z_ht_cyl -26731
| [ 7 =y Mag_ L 2
- |SATURN EARTH > & - RWA v| = 125min/127.5 de P g_
Tum Analyzer: | | to | | about | on | J g Evert (<] > e
S/C SAT RAN ALTITU! PHASE  ANGLR DIAMETER SUB_S/C DLON  VREL z_HGHT FROM Eccentricity 0
B0DY occ? occ?  (km) (Rs) (em) (Rs) (deg)  (deg mrad) ION IAT (deg) (km/s) Cem) RAM Inclination 74
Sun_range
13.08 730703  12.12  49.8  B.77 153.06 200 43 0 6.6 0 sz2.9 arth_range
12.08 727983  12.08  §57.6  0.03 0.57 254 50  -s2 8.7 -4533 6.1 --- DSN ELT
14.90 897577 14.89 47.0 0.03 0.57 319 37 -118 8.8 -15 €1.9 Goldstone
16.52 1019333  16.91  38.3  0.06 1.06 & 31 72 1s.1 2695 148 Canberra
9.98 601000 5.97 75.0  0.11 1.87 231 64 8.2 -73 78.6 Madrid
9.47 569970 9.46 89.5 0.15 2.69 267 72 € -1999 90.9 P —== LOOK DIRECTION INFO -------
15.32 920884 1s5.28 12s.8 0.32 5.58 334 38 < 5 -1360 138.4 FoV 120.0 deg 2094.4 mrad
32.33 1948079  32.32  s1.5  0.01 0.17 207 25 8 848 IS -31.289 deg
69.12 41645 69.11 28.3 0.02 0.36 € 9 148 0 207597 12.3 % EC 7.504 deg
213.68 12877898 213.68 146.4 0.00 0.02 247 -16 -33 5 934033 173.3 PLUTO Crosses_RP_@ 0.000 Rs
5.801 deg *
SATURN -- -- 788256  13.08 730703  12.12 _ 49.8 153.06 200 43 0 6.6 0 0.0 127.5 s2.8 szp 67.894 deg
ORS b/s angle 21.4 deg
Point [NEG_Y ~v] &t [sATURN ~] andaiign [POS_X v = [ with [NSP v| ORS rad angle 105.7 deg
User Vector - RA: g0 [ mt J[ e [ TR | [ZoomOut | @ [ Labels [@] Aves Year | < | [>
DEC: -9.575 ] 1 [
Saturn Range Phase Angle ) (R (] [Asen]OOom Bvam o [<] (2] (<] [2] e
e —— — | : = =
Paste Current RA/DEC | V| Image | Down | [¥] HiRes | Zoomn V| FOVs V| Lat/Lons
e ‘ > | Second
Segment Start 13.08 49.8 +43 Tum iz (SATURN 7] o [T s (2 - 43mn/207deg @&
S/C SAT __ RANGE_  _ ALTITUDE_ _  DHASE SUB__S/C  DLON L
BoDY occ? occ?  (km) Cem) (Rs) (deg) LON LAT (deg) (km/s)
Perla se 2 70 158 6 _9 SATURN - - 162514 2 102409 1.70 1%58.6 176 -9 0 20.4 0 S
p e ° MIMAS -~ - 134353 3 194758 3.23 8 53 -3 &8 258 -1442
== s 363318 6.0. 3630863 €.02 L3 24 -4 130 26.9 18
- —- 426082 7.0 425522 7.08 -0 16 -3 137  26.1 -1418 7
- -- 220612  3.66 220048 3.65 8 s -7 & 203 -11 s
Apoapse 21.01 21,8 +10 -~ -- 482164 B.00 481338 7.9 2 20 -3 65 22.4 2455 &
e — 1273015 21.12 1270440 21.08 -4 b -1 113 5 1989 3.
-- 1360377 22.58 1360833  22.58 -0 302 13 31 i1 26556 84.5
-- 3560070 53.07 3559323  59.06 8 2 -1 -as 8 130477 118.8
Segment End 14 11 46 3 +40 --  -- 13472201 223.54 13472088 223.54 2 161 -18 135 2 862139 6.8
SATURN - —- 12514 102409 1.70  158.6  43.54 759.84 176 -9 o 202 0 0.0 20.7 89.7

— Keven Uchida ot TTLYY P 8 08/29/2017 —



Segment Geometry

Saturn 072_073 Legacy

Apoapse
2008-171T18:45:15

!

Rev 072 OUTBOUND
2008 - 171Ti8:
2008 JUN 19 18:
2008 JUN 19 20:

Segment End

Apoapse_ 072 + 007T0:
Periapse_072 + 003T13:30:20
Light time 80.6 min . .
2008-174T03:09:00
Radius 1266238 km 21.01 Rs " "
Rad_cyl 1246879 km
Z_ht_cyl 220569 km
Mag L 21.67 Rev 073 INBOUND
Semi_axs 714289 km 11.85 Rs 2008 - 174T03:09:15
Eccentricity 0.773 2008 JUN 22 03:09:15 SCE
Inclination  74.75 deg 2008 JUN 22 04:30:11
30 AU Apoapse_ 073 + 002T08:22:03
&5 AU Perispse 073 - 001T05:10:33
V == D/L == U/L ==--=--= Light time:  80.9 min
28.6 4.0 Orbit period: 7.1 days
-58.7 -61.4 Radius 850541 km 14.11 Rs
€0.3 Rad_cyl 653914 km 10.85 Rs
CTION INFO ------- Z_ht_cyl 543890 km 3.02 Rs
.3 deg 336.3 mrad Mag L 23.88
-872 deg Semi_axs 714188 km 11.85 Rs
-054 deg Eccentricity  0.773
-000 Rs Inclination 74.75 deg
-665 deg * Sun_range 9.31 AU
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Solar Geometry — ORS Boresight Concerns

Saturn 072_073 Legacy

No ORS Boresight Solar Constraints on Science Pointing Noted

— Keven Uchida dience Dbsring s Sequonce Team 10 08/29/2017 —



Daily Science Highlights

Saturn 072_073 Legacy

Monday, June 16 (DOY 168):

The Cassini Radio Science (RSS) orbit 72 Saturn atmospheric occultation observation was completed in the early
hours of the morning today. The purpose of the activity was to observe the ingress to Saturn's ionosphere and
atmosphere to measure vertical profiles of electron density in the ionosphere, and density, pressure, and
temperature in the neutral atmosphere. Antennas at the Goldstone, Canberra and Narrabri complexes supported the
experiment. Goldstone's DSS-14, 25 and 26 and Narrabri's DSS-47 provided partial support, while Canberra's DSS-
43 and DSS-34 covered the entire experiment. This was the first time ever that four antennas tracked Ka-band
simultaneously: DSS-25, 26, 34 and 47. Previously, three was the most to support this type of activity. RSS has one
more science observation in the Cassini prime mission, the orbit 73 atmospheric occultation on DOY 175 (June 23)
over Canberra and Narrabri.

Thursday, June 19 (DOY 171)

ISS began observations on DOY 171 by conducting a photometric stellar calibration. As the spacecraft approached
apoapse, ISS imaged Saturn atmospheric dynamics using the narrow- and wide-angle cameras. Meanwhile,
Magnetospheric and Plasma Science (MAPS) teams added more data to their ongoing campaign to image the
dynamics of Saturn's inner magnetosphere.

— Keven Uchida dience Dbsring s Sequonce Team 1 08/29/2017 —



Saturn 072_073 Legacy

Segment Integration Planning

— Keven Uchida dience Dbsring s Sequonce Team 12 08/29/2017 —



Timeline Gaps and Suggested Observations

Saturn 072_073 Legacy

Rev 72 Strawman v0.5

CIRS_0725A_NADARCCCxoo_PRIME  2008-167T11:30:00

Deadtime
RSS_072SA_OCCINGO1_PRIME 2008-168T01:51:00
Deadtime
CIRS_072SA_OCCLIMBOO6_PRIME ~ 2008-168T04:30:00
Mimas 2008-168T05:00:00
Dione 2008-168T07:00:00

CIRS_0725A_NADAROCCo0c_PRIME  2008-168T19:30:00
SP_Turn 2008-168722:30:00

000T03:00:00

000T00:15:00
000T02:02:00
000T00:15:00
000T00:30:00
000T02:00:00
000T02:15:00

000T03:00:00
000T00:30:00

2008-167T14:30:00

2008-168T03:53:00

2008-168T05:00:00
2008-168T07:00:00
2008-168T09:15:00

2008-168722:30:00
2008-168723:00:00

4000 79.2 Prime

— Keven Uchida : g el
———  CASSINI
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Initial SMT and Data Volume ot 075 073 Legney

Beginning of Integration:

Rev 72 Data Volumes

DATA VOLUME SUMMARY

| OBSERVATION_PERIOD DOWNLINK_PASS |
| 1

| m |
| P4 | PS | RECORDED | PLAYBACK |
| 1 . 1 1

e EETEEEE [=mmmmmeemee o

Start End | START SCI HK+E TOTAL CPACTY MARGIN | OPNAV SCI ENGR | TOTAL CPACTY MARGIN CAROVR
DOWNLINK PASS NAME doy hh:mm doy hh:mm| (Mb) (Mb) (Mb) (Mb) (Mb) (Mb) (%)| (Mb) | (Mb) (Mb) | ({(Mb) (Mb} (KB) (%) (Mb)

SP_O72EA_G7OMETNON168_PRIME 168 23:00 169 05:80 e 8584 -146% 26 153 35 3731 2076 -1655 -80% 1655

SP_O72EA_G34HEFNON169_PRIME 169 18:25 178 ©3:25 18655 889 27% 17 230 53 2871 911 -1966 -215% 1968

SP_O72EA_G7OMETNON178_PRIME 170 18:25 171 ©3:25 1960 1815 14% 17 231 53 3329 34395 166 5% 8 |
SP_O73EA_G34BWGNCN171_PRIME 171 21:89 172 ©3:89 e 1e20 70% ) 168 35 1285 473 -812 -172% 812
54% 17 214 53 1899 3434 1535 45% 8 |

SP_O73EA_G7OMETNON172_PRIME 172 18:89 173 ©3:89 812 750

Legacy Note: Initial data volume requests oversubscribed the SSR by
5.1 Gb. Cuts were subsequently made and the negative margin was
eliminated before delivery for sequencing.

— Keven Uchida - o o 14 08/29/2017 —



Initial SMT and Data Volume

Saturn 072_073 Legacy

Beginning of Integration:

Rev 72 Data Volumes

Start End CAPS CDA CIRS INMS IS8 MAG MIMI RADAR RPWS UVIS VIMS PROBE ENGR TOTAL
Event doy hh:mn doy hh:mm (Mb) (Mb) (Mb) (Mb) (MB) (Mb) (Me) (Mb) (Mb) (Mb) (Mb) (Mb) (Mb) (Mb)
OBSERVATION_NOR 167 83:49 168 23:96 1047.0 30.7 286.1 18.6 176.2 198.9 217.7 ©.8 1553.4 15.4 4951.9 0.9 8.0 8495.8
OBSERVATION_OPN 167 93:40 163 23:00 8. 9.8 8.8 0.8 26.1 0.9 8.8 0.9 8.8 0.9 8.e 0.8 8.6 26.1
OBSERVATION_SI 167 93:40 168 23:60 8.0 0.9 8.5 0.9 8.e 0.9 8.e 8.9 §.e 0.9 9.6 8.9 0.8 3.5
SP_B72EA_G7GMETNCN168_PRIME 168 23:90 169 £5:88 21.6 4.3 57.6 1.1 .6 13.0 25.9 8.6 283 .6 8.8 8.9 8.6 153.4
DAILY TOTAL SCIENCE 167 ©3:49 169 ©5:06 1068.6 35.8 352.2 19.7 176.2 211.8 243.6 9.8 1581.7 17.6 4%51.9 2.8
OBSERVATION_NOR 169 ©5:00 169 18:25 43.3 .6 183.% 2.4 325.7 2%.@ &58.@ 8.9 633 9.1 219.¢ 0.9 8.6 839.3
OBSERVATION_OPN 169 95:60 169 18:25 8.0 0.8 8.e 0.0 17.4 0.9 8.e 0.9 8.6 0.9 8.e 0.9 8.6 17.4
OBSERVATION_SI 169 85:60 169 18:25 8.0 0.8 9.5 0.9 8.6 0.9 8.6 0.9 8.e 0.9 8.6 6.9 8.e 9.5
SP_O72EA_G34HEFNON16S_PRIME 169 13:25 178 ©3:25 32.4 6.5 86.4 1.6 ©.86 19.4 389 8.6 42.4 2.5 8.8 6.9 8.6 238.1
DAILY TOTAL SCIENCE 169 95:80 170 83:25 86.7 16.1 199.8 4.8 325.7 48.4 96.8 9.6 105.7 11.5 216.6 2.8
OBSERVATION_NOR 170 ©3:25 170 18:25 540 10.8 e.e 2.7 518.6 32.4 648 e.e 798.7 6.8 278.¢ ©.9 8.6 1015.4
OBSERVATION_OPN 176 ©3:25 17@ 18:25 8.0 0.8 8.8 0.0 17.4 0.9 8.8 0.9 8.8 0.9 6.e 0.9 8.8 7.4
SP_B72EA_G7GMETNON176_PRIME 179 18:25 171 €3:25 32.4 6.5 386.4 1.6 0.8 19.4 395 8.0 4.4 2.5 9.8 8.9 8.6 236.9
DAILY TOTAL SCIENCE 170 ©3:25 171 63:25 86.4 17.2 86.4 4.3 5186.0 51.8 184.4 0.6 113.2 2.5 276.8 0.8
OBSERVATION_NOR 171 ©3:25 171 21:€9 63.3 12.4 8.0 3.2 7488 38.3 78.2 8.9 838 0.9 8.e 2.9 8.6 1819.6
SP_O73EA_G34BWGNCN171_PRIME 171 21:09 172 ©3:89 21.6 4.3 T72.8 i e.e 13.0 26.5 28.3 1.6 ] 9 9.6 163.4
DAILY TOTAL SCIENCE 171 ©3:25 172 63:09 85.4 16.7 T2.@ 4.3 7406 51.3 194.7 0.8 111.9 1.6 8.6 2.8
OBSERVATION_NOR 172 ©3:89 172 18:09 54.6 10.8 139.8 .7 368.8 32.4 6€6.2 6.8 70.7 6.9 8.e 0.8 8.6 735.8
OBSERVATION_OPN 172 93:89 172 18:@9 8. 0.8 8.8 0.8 17.4 0.9 8.e 0.9 8.8 0.9 8.e 0.0 8.6 17.4
OBSERVATION_SI 172 ©3:8% 172 18:09 8. 2.6 14.8 0.9 8.8 0.9 g.e 0.9 8.8 0.9 8.e 0.0 8.6 14.0
SP_O73EA_G7GMETNCN172_PRIME 172 18:89 173 €3:89 32.4 6.5 69.8 16 6.6 19.4 39.7 8.6 42.4 25 8.8 8.9 8.6 214.4
DAILY TOTAL SCIENCE 172 ©3:0% 173 63:09 86.4 17.2 222.8 4.3 368.©6 51.8 105.9 8.0 113.2 2.5 8.6 e.8

CAPS CDA CIRS INNS 188 HAG MINI RADAR  RPWS WIS VIMS PROBE

o) (M) (M) (W) (M)  (M6) (M) (M) (HB) (M) (M&) (M)
TOTAL RECORDED (OPNAV data not included) 1487.5 182.3 933.2 36.6 2111.9 415.2 655.5 35.1 5431.9% 8.0
— Keven Uchida - o o 15 08/29/2017



Waypoint Selection

Saturn 072_073 Legacy

No Waypoint Selection Info Available

— Keven Uchida dience Dbsring s Sequonce Team 16 08/29/2017 —



Waypoints Chosen (1 of 3)

Saturn 072_073 Legacy

Waypoint 1 (2008-167T05:10:00 — 168T03:19:29): NEG_Y to Saturn, Neg Z to NSP

Waypoint 2 (2008-168T03:19:29 — 168T06:10:00): XBAND to Earth, POS_X to 83.4/55.2

Not shown here since ORS is not pointed toward
any body in this period.

— Keven Uchida dience Dbsring s Sequonce Team 17 08/29/2017 —



Waypoints Chosen (2 of 3)

Saturn 072_073 Legacy

Waypoint 3 (2008-168T06:10:00 — 169T05:30:00): NEG_Y to Saturn (0,0,+20), POS_Z to NSP

W

— Keven Uchida dience Dbsring s Sequonce Team 18 08/29/2017 —



Waypoints Chosen

Saturn 072_073 Legacy

Waypoint 5 (2008-169T08:30:00 — 173T03:39:00):  NEG_Y to Saturn, POS_Z to NSP

— Keven Uchida dience Dbsring s Sequonce Team 19 08/29/2017 —



Notes and Liens (1/2)

Saturn 072_073 Legacy

Saturn Rev 072/073 Open Issues and Liens
* Pointing Issues
— None
* Data Volume Issues

— The version of SMT used does not apply the latest margin policy. We'll deal when
implemented.

* Telemetry Mode Issues
— None

* CIMS Issues
— None

* Power/OPMODE Issues

— INMSdWiII be asleep and ISS WAC will be off during the RSS Gravity Pass and Saturn Occ
periods

* Flight Rule/Mission Planning Guideline and Constraint Issues
— Not checked
* Other Issues

— Special activities requiring special attention include the RSS occultation. This involves a
ground movable block update.

— RSS will need to update DSN Pass parameters for RSS occultation.

— Keven Uchida - o o 20 08/29/2017 —



Notes and Liens (2/2)

Saturn 072_073 Legacy

Saturn Rev 072/073 Open Issues and Liens Continued

. Outstanding Issues

— MAPS teams have requested a waypoint for the last day (173) with pointing at ISS_NAC to
Saturn, POS_Z to SUN to assist them with science collection. During this waypoint, CIRS
and VIMS have prime observations with secondagc?omtlng at POS_Z to NSP. We would
like to change some of the secondary pointing to POS_Z to SUN to accommodate MAPS

science.

= ISS has requested to avoid eliminating ISS_0730T_RETMDRESA031_PRIME request on
day 173 which was removed by the most recent CCR. If ISS still feels strongly about this,
we would need a consensus from the TWT in order to salvage all or a portion of this

request.

— Keven Uchida Ccience Plassing v Sequence Team 21 08/29/2017 —



