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Saturn 66 67 Legacy

Segment Overview and Final Products

— K. Cloutier dience Dbsring s Sequonce Team 3 10/03/2017 —



Segment Summary

Saturn 66 67 Legacy

* Saturn 66_67 was an apoapse segment in the Prime Mission, starting almost equatorial and
moving northward to increasing sub-spacecraft latitudes.

* Saturn science included VIMS and ISS polar movies, and UVIS northern auroral movies.

* Other science performed included ISS satellite orbit determination observations, CIRS ring
observations, and RADAR raster scans across the rings.

* RSS also performs a HGA boresight calibration.

— K. Cloutier dience Dbsring s Sequonce Team 4 10/03/2017 —



Final Sequenced SPASS (1 of 2)

Saturn 66 67 Legacy

Request
SATURN revs 66/67 Segment

NAV_066SK_OPNAV241_PRIME

NAV_0665A_WAYPTTURN241_PRIME

NEW WAYPOINT
VIMS_0665A_POLMOVO01_PRIME

Riders

Start (SCET)
2008-124T06:16:00

2008-124706:16:00
2008-124T07:15:00

2008-124T07:16:00
2008-124T07:16:00

Start (Epoch) Duration

005723:44:00

000T00:59:00

000T00:01:00

002T13:59:00
000T16:30:00

End
2008-130T06:00:00

2008-124T07:15:00

2008-124T07:16:00

2008-126T21:15:00
2008-124T723:46:00

Primary Secondary Comments
1S5_NAC to Satellites (0.0,-5.0,0.0 deg.
offset)

1SS_NAC to Saturn (0.0,-5.0,0.0 deg.
offset)

1S5_NAC to Saturn (0.0,-5.0,0.0 deg.
offset)

ISS_NAC to Saturn

POS_Z to NSP Starts at Earth point, ends at NEW waypoint
POS_Z to NSP

POS_Z to NSP
POS_Z to NSP

SP_O66EA_DLTURN124_PRIME M, R 2008-124723:46:00 000T00:30:00 |2008-125T00:16:00 |[XBAND to Earth POS_X to NEP 15.4 min. Turn
SP_O66EA_G34BWGNON124_PRIME C,M,R 2008-125700:16:00 000T06:00:00 [2008-125T06:16:00 [XBAND to Earth POS_X to NEP

ISS_NAC to Saturn (0.0,-5.0,0.0 deg.
SP_066SA_WAYPTTURN125_PRIME M 2008-125706:16:00 000T00:30:00 (2008-125T06:46:00 |offset) POS_Z to NSP 15 min. Turn
CIRS_066RI_TEMPU20LPOO1_PRIME C, MR 2008-125T06:46:00 000T04:00:00 |2008-125T10:46:00 |CIRS_FP1 to Rings POS_Z to NSP

RADAR must control both primary & secondary

RADAR_066RI_046MATCHOO1_PRIME  |M, R 2008-125710:46:00 000T10:00:00 [2008-125T20:46:00 |NEG_Z to Saturn POS_X to NSP axes for polarization orientations.
SP_O66EA_DLTURN125_PRIME C,M,R 2008-125720:46:00 000T00:30:00 (2008-125T21:16:00 [XBAND to Earth POS_X to NEP 14.1 min. Turn
5P_OB6EA_G7O0METNON125_PRIME C E M,R |2008-125T21:16:00 000T09:00:00 |2008-126T06:16:00 |[XBAND to Earth POS_X to NEP

1SS_NAC to Saturn (0.0,-5.0,0.0 deg.
SP_066SA_WAYPTTURN126_PRIME M 2008-126706:16:00 000T00:30:00 |2008-126T06:46:00 |offset) POS_Z to NSP 13.6 min. Turn
VIMS_0665A_POLEMAPO01_PRIME M, R 2008-126706:46:00 000712:59:00 |2008-126T19:45:00 |ISS_NAC to Saturn NEG_Z to North_Pole_Dir
Apoapse Per=9.6d, inc=... 2008-126707:31:25 000T00:00:01 |2008-126T07:31:26
IS5_0670T_SATELLORBOO1_PRIME C, MR 2008-126T19:45:00 000T01:00:00 |2008-126T720:45:00 |ISS_NAC to Satellites POS_Z to NSP
SP_O67EA_DLTURN126_PRIME 2008-126720:45:00 000T00:30:00 [2008-126T21:15:00 [XBAND to Earth POS_X to NEP

NEW WAYPOINT

2008-126T21:15:00

000T09:30:00

2008-127T06:45:00

XBAND to Earth POS_X to NEP

SP_O67EA_G34BWGNON126_PRIME C MR 2008-126T21:15:00 000T03:00:00 |2008-127700:15:00 |XBAND to Earth POS_X to NEP
R55_067EA_BORESIGHT002_PRIME M, R 2008-127T00:15:00 000T01:00:00 |2008-127701:15:00 |XBAND to Earth PIC
SP_O67EA_G34BWGNON426_PRIME M 2008-127T01:15:00 000T05:00:00 |2008-127T06:15:00 |XBAND to Earth POS_X to NEP
SP_067SA_WAYPTTURN127_PRIME M 2008-127T06:15:00 000T00:30:00 |2008-127T06:45:00 |ISS_NAC to Saturn NEG_Z to NSP 23.1 min. Turn
— K. Cloutier vionce. D lipain « Seneconce Tesmm 10/03/2017 —



Final Sequenced SPASS (2 of 2)

Saturn 66 67 Legacy

Request
NEW WAYPOINT

Riders

Start (SCET)
2008-127T06:45:00

Start (Epoch) Duration
002T14:15:00

End
2008-129T21:00:00

Primary
1SS_NAC to Saturn

Secondary
NEG_Z to NSP

Comments

I1SS_0670T_SATELLORB0O2_PRIME M 2008-127T06:45:00 000T00:30:00 |2008-127T07:15:00 |(ISS_NAC to Satellites NEG_Z to NSP

CIRS_067RI_SUBMU35LP001_PRIME M 2008-127T07:15:00 000T08:15:00 (2008-127715:30:00 [CIRS_FP1 to Saturn NEG_Z to NEP

ISS_0670T_SATELLORBOO3_PRIME M 2008-127T15:30:00 000T00:30:00 |2008-127716:00:00 |(IS5_NAC to Satellites NEG_Z to NSP

SP_O67EA_DLTURN127_PRIME M 2008-127716:00:00 000T00:30:00 |2008-127T16:30:00 |XBAND to Earth POS_X to NEP 23.2 min. Turn
SP_O67EA_M70OMETNON127_PRIME C, E,M,R |2008-127T16:30:00 000T06:00:00 |2008-127T22:30:00 |XBAND to Earth POS_X to NEP

SP_067SA_WAYPTTURN427_PRIME M 2008-127T22:30:00 000T00:30:00 (2008-127723:00:00 |ISS_NAC to Saturn NEG_Z to NSP 23.3 min. Turn
ISS_0675A_POLRMOV01001_PRIME C, M, U,V |2008-127T723:00:00 000721:30:00 (2008-128T20:30:00 |ISS_NAC to Saturn NEG_Z to NSP Must satisfy needs of VIMS, CIRS, UVIS.
SP_O67EA_DLTURN128_PRIME 2008-128T720:30:00 000T00:30:00 |2008-128T21:00:00 |XBAND to Earth POS_X to NEP 23.1 min. Turn
SP_O67EA_G70METNON128_PRIME C 2008-128T721:00:00 000T09:00:00 |2008-129T06:00:00 |XBAND to Earth POS_X to NEP

SP_067SA_WAYPTTURN12S_PRIME 2008-125T06:00:00 000T00:30:00 (2008-129T06:30:00 |ISS_NAC to Saturn NEG_Z to NSP 22.8 min. Turn

UVIS_0675A_NAURMOVO001_PRIME

UVIS_067IC_ALPVIR001_PRIME

2008-129T06:30:00
2008-129T15:30:00

000T09:00:00
000T01:00:00

2008-129T15:30:00
2008-129T16:30:00

UVIS_FUV to Saturn
UVIS_FUV to 201.298/-11.161

NEG_X to Sun
NEG_X to Sun

CIRS_067RI_TEMPU58MP001_PRIME

2008-125T16:30:00

000T04:00:00

2008-129T20:30:00

CIRS_FP1 to Saturn

NEG_Z to NSP

SP_0O67EA_DLTURN129_PRIME

2008-129T20:30:00

000T00:30:00

2008-129T21:00:00

X¥BAND to Earth

POS_X to NEP

21.2 min. Turn NEW WAYPOINT for RINGS 67

NEW WAYPOINT 2008-129T721:00:00 001T05:05:00 2008-131T02:05:00 XBAND to Earth POS_X to NEP
SP_067EA_G34BWGOTP130_PRIME CN 2008-125T21:00:00 000T08:00:00 |2008-130T05:00:00 |XBAND to Earth POS_X to NEP
SP_O67EA_G70METOTP130_PRIME N 2008-130T05:00:00 000T01:00:00 |2008-130T06:00:00 |XBAMD to Earth POS_X to NEP

— K. Cloutier
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Final Sequenced SMT and Data Volume (1 of 2)

Saturn 66 67 Legacy

DATA VOLUME SUMMARY --—- TRANSFER FRAME OVERHEAD INCLUDED (8@ BITS PER BEBO-BIT FRAME)

|
|
|
| P4 | P5 | RECORDED | PLAYBACK
| | | | |
e —— jJ——— e—— | |
Start End | START SCI HK+E TOTAL CPACTY MRGN | OPMAV | SCI  ENGR | TOTAL CPACTY MARGN MET_MARGN CAROVR|
DOWMLINK PASS MAME doy hh:mm doy hh:mm| (Mb)  (Mb) (Mb) (Mb) (Mb) (Mb) | (Mb) | (Mb) (Mb) | (Mb) (Mb) (Mb) (Mb) (%) (Mb)
_____________________________________________________________________________________________________________________________________________________ |
SP_B6GEA_G34BWGNOM124_PRIME 125 @@:16 125 86:16 @ 084 76  OB@ 3500 2520 21 172 35 1200 505 -614 2278 16% 613 |
SP_@GGEA_G7@METNOM125_PRIME 125 21:16 126 86:16 613 553 64 1231 3580 2279 ® 236 53 1510 4326 28086 5421  3B% )
SP_@67EA_G34BWGNOM126_PRIME 126 21:15 127 @0:15 ® B32 63  BO5 3500 2614 ) 79 18 991 276 -716 2655 10% 715
SP_@67EA_G34BWGNOM426_PRIME 127 ®1:15 127 86:15 715 16 4 736 3580 2774 B 141 29 006 491 -416 2655 17% 415
SP_@67EA_M7@METNOM127_PRIME 127 16:3@ 127 22:3@ 415 396 43  B54 3589 2655 @ 172 35 1861 2917 1B55 3390  21% )
SP_@67EA_G7@METNOM12B_PRIME 128 21:80 129 @6:00 ® 1B8@ 95 1975 3503 1534 @ 221 53 2240 4326 2076 2185  12% )
SP_867EA_G34BWGOTP13@_PRIME 120 21:8@ 130 @5:00 ® 660 63 723 3508 2786 @ 178 47 949 620 -338 28 8% 329
SP_@67EA_G7@METOTP13@_PRIME 130 ©5:80 130 96:08 329 @ @ 329 3589 3160 ? 11 3 346 431 85 28 B% )

— K. Cloutier E%E Ccience Plassing v Sequence Team 7 10/03/2017 —



Final Sequenced SMT and Data Volume (2 of 2)

Saturn 66 67 Legacy

DATA VOLUME REPORT --- TRANSFER FRAME OVERHEAD NOT INCLUDED
Start CAPS  CDA CIRS INMS IS5  MAG MIMI RADAR RPWS UVIS VIMS PROBE ENGR TOTAL
Event doy hh:mm {(Mb)  (Mb)  (Mb) (Mb)  (Mb) (Mb) (Mb) (Mb) (Mb) (Mb) (Mb) (Mb)  (Mb)  (Mb)
DBSERVATION_NOR 124 @6:16 125 P0:16  64.8 19.4 7.2 3.2 0.8 38.09 77.8 0.0 B4.0  @.0 600.8 0.9 14.7 010.0
OBSERVATION_OPN 124 086:16 125 00:16 9.8 @.8 8.8 9.2 21.0 8.9 0.8 0.0 8.9 8.0 0.8 8.0 8.9 21.0
SP_BEEEA_G3ABWGNON124_PRIME 125 @@:16 125 @6:16  21.6 6.5 72.6 1.1  ©.8 13.9 25.9 ©.8@ 28.3 1.6 .8 8.0 @.0 170.0
DAILY TOTAL SCIENCE 124 @6:16 125 P6:16  B6.4 25.9 79,2 4.3 0.8 51.8 183.7 0.8 113.2 1.6 600.8 0.0
OBSERVATION_NOR 125 @6:16 125 21:16  84.7 16.2 72.8 2.7 0.8 32.4 64.8 185.4 78.7 @.0 0.8 8.8 12.3 541.3
OBSERVATION_SI 125 @6:16 125 21:16 e.# @.p 19.8 @.2 0.8 8.9 0.8 0.0 8.9 .0 0.8 0.0 @.0 19.0
SP_PEEEA_G7OMETNON125_PRIME 125 21:16 126 @6:16  32.4 9.7 86.4 1.6 0.8 19.4 38.9 0.8 42.4 2.5 0.8 0.0 8.9 233.4
DAILY TOTAL SCIENCE 125 @6:16 126 P6:16 117.1 25.9 177.4 4.3 0.8 G51.8 1@3.7 185.4 113.2 2.5 0.8 0.0
OBSERVATION_NOR 126 @6:16 126 21:15  53.9 16.2 21.6 2.7 31.4 32.4 65.4 0.8 78.7 @.0 530.8 0.0 12.2 B36.5
SP_BGETEA_G34BWGNON126_PRIME 126 21:15 127 @@:15  18.8 3.2 28.8 8.5 0.8 6.5 13.1 9.8 14.1 @.8 0.8 8.0 8.9 77.9
DAILY TOTAL SCIENCE 126 @6:16 127 90:15  64.7 19.4 58.4 3.2 31.4 38.8 78.5 0.0 B4.8 0.8 530.8 0.0
OBSERVATION_NOR 127 80:15 127 01:15 3.6 1.1 8.8 8.2 9.0 2.2 4.4 9.8 4.7 8.0 0.8 0.0 0.8 16.9
SP_BGETEA_G34BWGNON426_PRIME 127 @1:15 127 ©6:15  1B.8 5.4 57.6 9.9 0.9 18.8 21.9 0.0 23.6 1.4 0.8 0.0  ©.9 139.5
DAILY TOTAL SCIENCE 127 @@:15 127 ®6:15  21.6 6.5 57.6 1.1 0.8 13.0 26.2 0.8 28.3 1.4 0.8 0.0
OBSERVATION_NOR 127 @6:15 127 16:38  36.9 11.1 147.6 1.8 62.8 22.1 44.8 ©0.0 48.3 @.0 0.8 0.0  B.4 383.8
OBSERVATION_SI 127 @6:15 127 16:38@ e.# @.9 16.5 9.2 0.0 8.0 9.8 0.0 0.9 .0 0.8 0.0 0.0 16.5
SP_BE7EA_M7@METNON127_PRIME 127 16:3@ 127 22:3@  21.6 6.5 72.6 1.1  ©.8 13.9 26.2 9.8 28.3 1.6 8.8 8.0  @.9 170.3
DAILY TOTAL SCIENCE 127 @6:15 127 22:38  5B.5 17.5 236.1 2.9 62.8 35.1 71.8 0.8 76.6 1.6 0.8 0.0
0OBSERVATION_NOR 127 22:39 128 21:08  B81.8 24.3 3089.6 4.1 420.8@ 48.6 ©1.3 0.0 186.1 77.0 700.8 0.0 18.4 1BB1.2
SP_BE7EA_G7@METNON128_PRIME 128 21:80 129 @6:0@  32.4 9.6 86.4 1.6 0.8 19.4 24.3 9.0 42.4 2.5 8.8 0.0  @.9 218.7
DAILY TOTAL SCIENCE 127 22:39 128 P6:08 113.4 33.9 396.8 5.7 420.80 68.89 115.6 0.0 148.6 BO8.4 700.8 0.0
OBSERVATION_NOR 129 @6:80 129 21:08  37.8 8.1 57.6 2.7 0.8 26.7 40.5 0.0 40.4 183.1 249.8 0.8 12.3 658.1
OBSERVATION_SI 129 06:80 129 21:0@ p.# @.0 B.8 9.2 0.0 8.9 0.8 9.0 8.9 8.0 0.8 0.0 @.0 8.0
SP_BE7EA_G34BWGOTP13@_PRIME 129 21:80 138 05:08  20.2 4.3 B6.4 1.4 0.8 14.2 21.6 0.8 26.3 2.2 8.8 0.0  @.0 176.7
SP_BE7EA_G7@METOTP13@_PRIME 130 5:80 130 06:00 2.5 @.5 8.8 9.2 0.0 1.8 2.7 0.0 3.3 .3 0.8 0.0 @.0 11.3
DAILY TOTAL SCIEMCE 120 06:80 130 P6:08  60.5 13.8 152.8 4.3 0.0 42.7 64.8 0.0 79.0 185.6 240.8 0.0
— K. Cloutier . o 10/03/2017 —



Segment Geometry (1 of 2)

Saturn 66 67 Legacy

Rev 066 OUTBOUND

2008 - 1247061 0 SCEY
2008 MAY 03 O 0 SCEY
2008 MAY 03 07:30:12 ERY
Apoapss_ 066 + DO7T11:53:47
Feriapse 066 + 002117:24243

Light time: 74.2 min
orbit periad: 9.5 dayas

Radins 1279182 Jan 21.22 Rs
Rad oyl 1275379 km 21.16 Rs
&_ht oyl 98563 lm 1.64 Rs
Mag_L 21.35

Semi_axs BEB401 Jom 14.41 R
Eccentricity 0.702

Inclination  63.08 deg

Sun_range
Earth_range

5.92
—— DSF ELEV — D/L — U/L

AT

Goldetone 28.3  57.5
Canberra 33.5 3.5
Madrid -36.8 -2d.d

Crosses RE B 0.

4= Segment Start: 2008-124T06:16

1 Apoapse: 2008-126T07:31:25

EES 5.8
8EP 108,
OR8 b/e angle 163. Rev 066 OUTBOUND
- A " A ~ A oUTE
Poimt  NEGY ¥ at SATURN < andalign = NEG_Z S o= Up T with NSP ¥ oRS rad angle 77. P SAEomors SR
- " — —— 2008 MAY 05 07:31:25 SCET
User vector - RA: | +89.300 Tilt L up Tilt R zoomOut v | | Labels v|Axes Year (4 b | [« » | Hour 2008 MAT 05 0B:dsi54 ERY
. . . —_—— Apoapse_ 066 + 009%13:15:12
DEC:  -54.820 Left Reset Right Fill Sereen Orbits v Vectors  Month | € & | [« » ‘ Minute Teriapes 066 ¢ DDATIE:40:08
X —_—— Light time T4.5 min
Paste Current RA/DEC v Image Down + HiRes Zoom In v FOVs ! Latflons Day | 4 » | | 4 » ‘ Second orbit periad: 9.5 days
— Radine 1477841 lm 24.52 Re
Turn analyzer: SATURN ¢ to EARTH ¢ about Z $lon  RWA < = 15.2 min [ 164.0 deg Event | 4 & ‘ Bad oyl 1351250 km 22.53 Re
B _ht cyl 575336 km 3.55 R
s/c sAr RANGE __ ALTITUDE PHASE  ANGLR_DIAMETER SUB_ §/C ALON  VREL ¥_HGHT _ ANGLE__ FROM___ Heg I elila S
ocor ooce  (km] [Re) ) [Re]  [deg] [deg mrad] LAY [deq)  (kmfa) (km)  SATRN ERATH  RAM fad e DFEED da Au0
Becentricity  0.702
SATURN — — larsimz lz1seds  20.23  16.8  s.40  84.35 355 4 0 4.0 0 115.4 frsfibeyslan EELEY dhy
HINAS — —-  i3rosos 1370408 22,74 El2Ms| 0.0z 0.30 56 4 118 13.4 4331 109.3 i, s Dodk) L
ENCELADUS —- - 1061269 1061014 17.60 Ealosl 0.0 o.48 208 s -21 12.5 24 113.3 Bzl ssuys Lot [haf
TETHYS — - 11s71Aud 1157302 1a.z0 1.8 0.o5 o.23 108 3 53 a.3 4303 105.1 == BED WY = i = Wi
DICRE — —  1sz0867 1520104 25.88  21.5 .04 0.70 338 3 -1s2 12.3 -s1 1133 Goldstone 1z.3 2.4
REEA — — 1743183 1748417 23.01 0.8 0.05 0.88 s 3 14a a.s LT 107.2 Canberra 4.0 282
TITAN — 2458733 2456218 do.7s 27.1 0.1z 2.08 3z 2 -1s3 a.d 7432 124.3 adrid —34.8 -33.5
HYFERTON — 2485162 2485003 41.23 dd.6 0.0l 0.13 1 17 23 a.0 27515 136.9 = el PR e —
TATETIS — 2460745 o 2453338 do.82  148.3 0.03 0.61 351 3 -23 4.5 -431524 110.4 11.7 deg  203.8 mrad
FHOERE -- -—- 1387BGBY 230.28 13BTESI5  230.2B  116.9 o.on 0.02 218 -23 -a7 4.3 3540234 114.5 e 160,857 dag
DEC -19.778 deg
SATURN —— —- 1278182 21.22 1216240 20,23 16.9 5.0 24,26 3586 [ 0 4.0 a 0.0 16400 115.4 Crosses BF P g 80 12
ETS 5.976 deg *
SEP 106.472 deg
RS bfe angle 143.5 deg
Polnt = NEG_Y & at | SATURN | andalign  NEG_Z $l= Up | with | NSP < RS rad angle 57.7 dag *
User vector - RA:  +88.300 Tilt L Up Tilt R Zoom Out Labels v/ Axes ‘(ear‘ a4 p» | | 4 > | Hour
Saturn Range Phase Angle DEC:  -54.820 Left Reset Right Fill Sereen Ordits /| Vectors  Month [ 4 b | [ 4 | Minute
Paste Current RA/DEC 7 Image Down /| HiRes Zoom In | FOVs +| Lat/lons Day \ 4 > | | a > | Second
Segment Start 21.22 Rs 16.9 deg 4 Turn analyzer: = SATURN to | EARTH ¢ about | Z & RWA £ = 13.9min [ 147.0 deg Event [ 4 > |
s/m sar RANGE __ ALTITUDE THASE ANGLR DIAMETER SUB_ S/C  ALON  VREL Z_HGHT _ ANGLE _ FROM___
d BO occr coor [km) [Re] [km] [Ra] [deg] [deg mrad] L[ON [AT [deq) [kmfa) (kmj  SATRN EARTH RAM
Apoapse 24'52 RS 30'1 eg 23 SATURN - 1477841 24.52 1418435 23.54 0.1 46T B1l.58 208 2 0 2.8 0 0.0 147.0  30.0
MINAS - 1420708 23.41 1410511 z3do 3l 0.0 n.ze 110 2 a4 ld.s 3577 7.0 1445 ad.s
ENCELADUS  — 1687120 28.15 1686865 28.15  27.0  0.02 0.30 2 2 171 14.3 -24 3.3 1d3.3  47.3
Se ment End 10 84 RS 88 0 de 63 TETHTS - 1278784 21.23 1278250 21.23 3d.d o.05 o.84 134 26 33 11.2 2573 3.1 141.6 35.3
g . . g DIORE - 1299669 21.56 1239108 21.56  37.3  0.05 0.87 246 25 -52 a.7 -107  13.8 1d2.0 103.3
REEA - 1018052 16.8% 1017287 15.88  42.1  0.09 1.51 181 35 -5 7.4 -2633  12.0 135.4 38.&
TITAN - 2674526 44.38 2671951  44.33 19,5 0.11 1.93 2 12 173 1.3 4568 11.1 156.3  31.4
HYPERION = — 2769929  45.96 2769779 45.86  27.2  0.01 0.1z 138 1 -ld4s 5.4 25224 20.4 1s4.1 98.3
TAPETUS - 2497195 41.43 2496452 41.42 1388 0.03 0.60 353 13 -39 2.1 -zatls0 1187 47.1 1s0.3
PHOEBE —  — 13dsspss  223.44 13ds5sd3 223.43  118.6  0.00 0.0z 332 -z21  -ss 4.2 3s22478 1221 se.3 134.7
SATURN — — 1477841  24.52 1418435 23.54  30.1  4.57  B1.58 08 23 a 2.8 a 0.0 147.0  30.a

— K. Cloutier
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Segment Geometry (2 of 2)

Saturn 66 67 Legacy

Point NEG.Y ¢ at  SATURN & and align
User vector - RA:  +89.300 TiltL Up
DEC:  -54.820 Left Reset
Paste Current RA/DEC v Image Down
Turn analyzer: SATURN C to EARTH &

s/c sar ALTITUDE

SATURK
MIMAS

0.702
.06 dag
Sun x 9.30 AU
Earth range 9.03 AU

—— DSK ELEV — D/L — U/L —————

0 mrad
NEG_Z C = Up C with  NSP < e 160.1 dag
Tilt R ZoomOut = V| | Labels V| Axes Year (4 b | | 4 » | Hour
Right Fill Screen Orbits '/ Vectors  Month 4 b | [ 4 » | Minute
7 HiRes Zoom In v FOVs 7' Latflons Day (4 » ||« » | second
about  Z < on  RWA C = 9.5min/ 87.0 deg Event | 4. ‘
PHASE ANGLR_DIAMETER 53275/‘: ALON VRE FROM___
mrad] O LAY [deq) (km/2) RAM

a )
0.7 .6

.3 .8

.4 2

2 .1

1.2 6

.2 1

.1 )

3.0 3292608 .6 .6
4.5 [ 0.0 37.0 13.3

Saturn Range Phase Angle Sub-S/C Lat.

Segment Start

Apoapse

Segment End

21.22 Rs 16.9 deg 4
24.52 Rs 30.1 deg 23
10.84 Rs 88.0 deg 63

4= Segment End: 2008-130T06:00

— K. Cloutier
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Solar Geometry — ORS Boresight Concerns

Saturn 66 67 Legacy

No ORS Boresight Solar Constraints on Science Pointing.

— K. Cloutier dience Dbsring s Sequonce Team 1 10/03/2017 —



Daily Science Highlights

Saturn 66 67 Legacy

DOY 124: The day was dominated by VIMS taking a long Saturn polar movie while MAPS images the
inner magnetosphere.

DOY 125: On this day, the spacecraft turned its attention briefly to the rings. CIRS took temperature
measurements and RADAR executed raster scans across the rings while maneuvering the spacecraft to
achieve different polarization orientations.

DOY 126: As the spacecraft approaches apoapse, VIMS took another polar movie of Saturn. ISS wrapped
up the day with images of small satellites as part of a campaign to establish better orbit determination.

DOY127: The bulk of the day was spent with CIRS observing the rings. 1SS snapped some more pictures
of satellites as part of their SATELLORB campaign. Meanwhile, the MAPS teams were continuing their
measurements of the dynamics of the inner magnetosphere.

DOY 128: On this day, ISS led the way in observing the northern hemisphere of Saturn, with the other
ORS teams riding along.

DOY129: UVIS performed repeated scans across the north polar region of Saturn to produce an auroral
movie, while VIMS rode along. UVIS was also performing a stellar calibration. The day was wrapped up
with CIRS looking again at the rings.

— K. Cloutier dience Dbsring s Sequonce Team 12 10/03/2017



Saturn 66 67 Legacy

Segment Integration Planning

— K. Cloutier dience Dbsring s Sequonce Team 13 10/03/2017 —



Timeline Gaps and Suggested Observations

Activity

Start

Duration

Pointing

Saturn 66 67 Legacy

Notes

Segment Start/SPTum to Waypoint

2008-124T06:16:00

00:

30:00

New Waypoint 2008-124T06:46:00

ISS Satellorb 2008-124T06:46:00 |00:30:00

VIMS Saturmn Polar Movie 2008-124T07:16:00 |16:30:00

SP Tum to Downlink 2008-124T723:46:00 |00:30:00

Downlink 2008-0125T00:16:00|06:00:00 |XBAND to Earth; Goldstone 34 HEF
SP Tum to Waypoint 2008-125T06:16:00 |00:30:00

CIRS Rings Temp 2008-125T06:46:00 |04:00:00

RADAR Rings Matching 2008-125T10:46:00 |10:00:00

SP Tumn to Downlink 2008-125T20:46:00 |00:30:00 |XBAND to Earth;

Downlink
RSS Boresight
Downlink

2008-125T21:16:00
2008-126T01:16:00
2008-126T02:16:00

:00:00

04:

00:00

XBAND to Earth;

XBAND to Earth;

Goldstone 34 HEF

Goldstone 34 HEF

SP Turn to Waypoint

2008-126T06:16:00

00:

30:00

VIMS Saturmn Polar Map

2008-126T06:36:00

11:

00:00

SP Turmn to Downlink 2008-126T20:45:00 |00:30:00 |XBAND to Earth;

Downlink 2008-126T21:15:00 |09:00:00 |XBAND to Earth; Goldstone 34 HEF

SP Turn to Waypoint 2008-127T06:15:00 |00:30:00

CIRS Rings 2008-127T06:45:00 |06:15:00

SP Tum to Downlink 2008-127T13:00:00 |00:30:00

Downlink 2008-127T13:30:00 |09:00:00 |XBAND to Earth; Madrid 34 HEF(was following Goldstone)
SP Tum to Waypoint 2008-127T22:30:00 |00:30:00 VIMS DECON PERIOD
ISS Polar Movie 2008-127T23:00:00 |21:30:00 VIMS DECON PERIOD
SP Tum to Downlink 2008-128T20:30:00 |00:30:00 VIMS DECON PERIOD
Downlink 2008-128T21:00:00 |09:00:00 |XBAND to Earth; Goldstone 34 HEF

SP Tum to Waypoint 2008-129T06:00:00 |00:30:00 VIMS DECON PERIOD

SP Tum to Downlink 2008-129T20:30:00 |00:30:00 VIMS DECON PERIOD

Downlink 2008-129T721:00:00 |09:00:00 |XBAND to Earth; Goldstone 34 BWG OTM-154 Prime U/L
Time (2008) | Rs |[Phase (deg.)[ Sub S/C Lat

Rev 66/67
124700:00:00]  20.25 16.2 1
125T00:00:00]  23.17 20.8 12
126T00:00:00]  24.43 27.9 20
127T00:00:00] 24.16 35.8 29
128700:00:00]  22.33 44.9 37
— K. Cloutier . o 10/03/2017 —



Initial SMT and Data Volume (1 of 2)

Saturn 66 67 Legacy

Beginning of Integration:

DATA WVOLUME SUMMARY
|
| OBSERVATION_PERIOD | DOWMNLINK_PASS |
I I I
I I | I
| P4 | P5 | RECORDED | PLAYBACK |
I I I [ I
I I | I |
Start End | START SClI HK+E TOTAL CPACTY MARGIN |OPNAV | SClI ENGR | TOTAL CPACTY MARGIN CAROVR |
DOWNLINK PASS NAME doy hh:mm doy hbomm|  (Mb)  (Mb) (Mb) (Mb)  (Mb) (Mb) (%) | (Mb) | (Mb) (Mb) | (Mb) (Mb)  (Mb) (%) iMb) |
|
SP_066EA_G34HEFNON124_PRIME 125 00:16 125 06:16 0 1326 63 1388 3868 2181 &1% 0 1689 35 1592 T4 -878-123% ar8 |
SP_066EA_G34HEFNON125_PRIME 125 21:16 126 06:16  B78 480 &2 1420 3568 2148 60% 0 229 53 1702 1060 -642 -B1% 642 |
SP_OBTEA_G34HEFNOM126_PRIME 126 22:15 127 06:15 642 1082 56 1780 3534 1754 50% 17 213 47 2057 955  -1102-115% 1102 |
SP_OGTEA_M34HEFNON127_PRIME 127 16:30 127 22:30 1102 386 36 1524 3588 2044 5% O 288 35 1848 631 1217 -193% 1217 |
SP_0GTEA_G34HEFNON128_PRIME 128 21:00 12906:00 1217 2851 78 4146 3569 -1 6% O 219 53 3841 10556  -2786 -264% 2786 |
SP_OGTEA_G34BWGOTP128_PRIME 128 21:00 13006:00 2786 1080 52 3918 3569 -10% 0 134 53 3756 714 -3041 -426% 3041 |

— K. Cloutier




Initial SMT and Data Volume (2 of 2)

Saturn 66 67 Legacy

Beginning of Integration:

DATAVOLUME REPORT

Start End CAPS CDA CIRS INMS ISS MAG MIMI  RADAR RPWS UVIS VIMS PROBE ENGR TOTAL
Event doy hh:mm doy hhemm (Mb) (Mb) (Mb) (Mb) (Mb) (Mb) (Mb) (Mb) (Mb) (Mb) (Mb) (Mb) (Mb)  (Mb)
OBSERVATION_MNOR 124 06:16 125 00:16 64.8 9.7 14.4 3.2 N4 B9 778 0.0 849 0.0 10000 0.0 0.0 13251
SP_066EA_G34HEFNON124_PRIME 125 00:16 125 06:16 2186 3.2 75.6 1.1 0o 13.0 259 0.0 283 0.0 0.0 0.0 0.0 168.7
DAILY TOTAL SCIENCE 124 06:16 125 06:16 86.4 12.9 0.0 4.3 34 5.8 103.7 0.0 113.2 0.0 1000.0 0.0
OBSERVATION_MNOR 125 06:16 125 21:16 54.0 8.1 72.0 2.7 0.0 324 64.8 185.4 0.7 0.0 0.0 0.0 0.0 480.2
SP_066EA_G34HEFNON125_PRIME 1252116 126 0616 324 4.9 86.4 1.6 0.0 19.4 38.9 0.0 42.4 2.5 0.0 0.0 0.0 228.5
DAILY TOTAL SCIENCE 125 06:16 126 06:16 86.4 129 1584 4.3 0.0 518 1037 1854 113.2 25 0.0 0.0
OBSERWVATION_MNOR 126 06:16 126 22:15 57.5 8.4 2186 29 34 345 698 0.0 75.4 03 7800 0.0 0.0 10817
OBSERVATION_OPN 126 06:16 126 22:15 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_06TEA_G34HEFNON126_PRIME 126 2215 127 0615 288 4.3 86,4 1.4 0.0 173 350 0.0 T 2.2 0.0 0.0 0.0 2131
DAILY TOTAL SCIENCE 126 06:16 127 06:15 86.3 127 1080 4.3 3.4 51.8 1047 0.0 1131 25 7800 0.0
OBSERVATION_MNOR 127 06:15 127 16:30 36.9 5.5 147 6 1.8 62.8 221 448 0.0 483 0.0 0.0 0.0 0.0 3698
OBSERVATION_SI 127 06:15 127 16:30 0.0 0.0 16.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 165
SP_067TEA_M34HEFMON127_PRIME 127 16:30 127 22:30 48,6 7.3 756 2.4 0.0 292 590 0.0 637 2.5 0.0 0.0 0.0 2882
DAILY TOTAL SCIENCE 127 06:15 127 22:30 855 128 2387 4.3 62.8 513 1038 0.0 1120 25 0.0 0.0
OBSERVATION_MNOR 127 22:30 128 21:00 54.0 a1 208.8 27 2833 324 608 0.0 707 525 20776 0.0 0.0 28509
SP_067EA_G34HEFNON128_PRIME 128 21:00 129 06:00 324 5.2 86.4 1.6 0.0 184 292 0.0 424 25 0.0 0.0 00 2182
DAILY TOTAL SCIENCE 127 22:30 129 06:00 86.4 133 2952 43 2833 51.8 899 0.0 113.2 55.0 20776 0.0
OBSERVATION_NOR 129 06:00 129 21:00 54.0 10.8 T2.0 2.7 0.0 324 488 0.0 70.7  181.2 600.0 0.0 0.0 10724
OBSERVATION_SI 129 06:00 129 21:00 0.0 0.0 8.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0o 0.0 8.0
SP_0BTEA_G34BWGOTP129_PRIME 129 21:00 130 06:00 324 6.5 0.0 1.6 0.0 194 292 0.0 42.4 25 0.0 0.0 0.0 1340
DAILY TOTAL SCIENCE 129 06:00 130 06:00 86.4 17.2 80.0 4.3 0.0 518 778 0.0 113.2 1836 600.0 0.0
CAPS CDA CIRS INMS 1SS MAG MIMI  RADAR RPWS UVIS VIMS PROBE
(Mb) (Mb)  (Mb) (MB)  (Mb) (Mb)  (Mb) (MEb) (Mb) (ME) {Mb) (Mb)
TOTAL RECORDED (OPMAY data not included) 5174 82.0 9713 259 4088 3105 5836 1854 677.9 246.0 44576 0.0
— K. Cloutier . o 16 10/03/2017 —



Waypoint Selection

Saturn 66 67 Legacy

No Waypoint Selection Info Available.

— K. Cloutier dience Dbsring s Sequonce Team 17 10/03/2017 —



Waypoints Chosen

Saturn 66 67 Legacy

Waypoint 1 (2008-124T07:16 — 126T21:15): Waypoint 3 (2008-127T06:45 — 129T21:00):
NAC to Saturn (0, -5, 0 deg. offset), POS_Z to NSP NAC to Saturn, NEG_Z to NSP

NP
|

A5isE

NEP

Waypoint 2 (2008-126T21:15 — 127T06:45):
XBAND to Earth, POS_X to NEP

(Not pictured, for HGA Boresight Calibration)

— K. Cloutier
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Notes & Liens

Saturn 66 67 Legacy

* Pointing Issues
— None
* Data Volume Issues
— Rings 67 TWT has agreed to absorb the remaining 5 Mbits of carryover.
* Telemetry Mode Issues
— None
* CIMS Issues
— None
* Power/OPMODE Issues
— None
* Flight Rule/Mission Planning Guideline and Constraint Issues
— Not checked

* Other Issues

— SP_067EA_G70METOTP129_PRIME overlaps end of DSS-14 weekly maintenance by 1.7
hours. This request is an OTP and cannot be moved. We are requesting that DSN waive
maintenance. Please see DSN Requests slide.

— K. Cloutier dience Dbsring s Sequonce Team 19 10/03/2017



