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Saturn 249 Legacy

Segment Overview and Final Products

— K. Cloutier dience Dbsring s Sequonce Team 3 08/11/2017 —



Segment Summary

Saturn 249 Legacy

* Rev 249 is an IN-2 periapse segment. Key science included VIMS mapping covering both
hemispheres, UVIS auroral and ultraviolet atmosphere observations, and CIRS
composition and limb sounding observations. The ORS instruments also observed the
moon Mimas and participated in an Icy Satellite Exospheres campaign observation.

* ORS solar viewing constraints impacted science placement. A solar ring occultation was
performed during the period where Saturn could not be observed. No CMT management
was required, as the Sun was never occulted.

— K. Cloutier dience Dbsring s Sequonce Team 4 08/11/2017 —



Final Sequenced SPASS (1 of 2)

Saturn 249 Legacy

Request
SATURN_249 Segment

|Rid ers

|start (SCET)
|2016-321706:14:00 |

|Start (Epoch) |Duration

\End
|006723:29:00 |2016-328705:43:00 |

|Primary

|Secundary

|Camments

SP_2495A_WAYPTTURN321_PRIME
= NEW WAYPOINT
{ CIRS_2495A_COMPSITO01_PRIME

2016-321T06:14:00
2016-321T06:54:00
2016-321T06:54:00

2016-321721:14:00

I155_NAC to Saturn
I155_NAC to Saturn
CIRS_FP1 to Saturn

POS_Z to NSP
POS_Z to NSP
POS_Z to NSP

(D SP_249EA_DLTURN321_PRIME

SP_249EA_C34BWGOTP321_PRIME

2016-321T20:34:00
2016-321T21:14:00
2016-321721:14:00

2016-321721:14:00
2016-322T06:54:00
2016-322T05:44:00

XBAND to Earth
XBAND to Earth
XBAND to Earth

NEG_Y to 149.3/-34.4
NEG_Y to 149.3/-34.4
4_Hr_Rolling

MIMI.RA/DEC for NEG_Y to Saturn (0,0,-9.5).0TP.SRU.post-TOST flyby.

SP_2435A_WAYPTTURN322_PRIME

VIMS_2495A_NHEMMAPOO1_PRIME

UVIS_249SA_AURDSTAREQQ1_PRIME

UVIS_; 24QSA AURSI.EWCK)Z PRIME
VIMS_2495A_NHEMMAPOO3_PRIME

2016-322706:54:00 |  |00OTO1:00:00 |2016-322T07:54:00 [1SS_NAC to Saturn POS_Z to NSP

C,I\I"

I,U

2016-322T06:14:00
2016-322T06:54:00

2016-322T07:54:00

2016-322T13 54'00
2016-322T19:34:00

000T14:20:00

2016-322T706:54:00
2016-322T21

IS5_NAC to Saturn
I155_NAC to Saturn

000T05:00:00 2016-322T12:54:00 UVIS_FUV to Saturn

2016-322720:34:00

UVIS FUV to Saturn
I55_NAC to Saturn

POS_Z to NSP
POS_Z to NSP

POS_Z to NSP

POS_Z to N5P

Collaborative Rider{s): VIMS. Collaborate with VIMS

Collaborative Rider(s): VIMS. Collaborate with VIMS

Gap

SP_249EA_DLTURN322_PRIME
NEW WAYPOINT

2016-322720:34.00
2016-322T21:14:00

2016-322721:14:00

XBAND to Earth
XBAND to Earth

NEG_Y to 149.3/-34.4

5P_249EA_C34BWGOTB322_PRIME

C N

2016-322T21:14:00

2016-323705:54:00

XBAND to Earth

NEG_Y to 149.3/-34.4

MIMI.same secondary as OTP pass.OTB.

SP_2495A_WAYPTTURN323_PRIME

2016-323T06:14.00

2016-323T06:54:.00

I155_NAC to Saturn

POS_Z to NSP

NEW WAYPOINT 2016-323T06:54:00 000T12:35:00 I155_NAC to Saturn POS_Z to NSP
VIMS_2495A_NPOLMOVOO01_PRIME CLU 2016-323T06:54:00 000T09:18:00 |2016-323T16:12:00 |IS5_NAC to Saturn POS_Z to NSP
VIMS_2495A_GAMCRUOCCO01_PIE C 2016-323T16:12:00 000702:31:00 |2016-323T718:43:00 |VIMS_IR to 187.791/-57.113 POS_Z to NSP

SP_249EA_DLTURN323_PRIME
NEW WAYPOINT
SP_249EA_YGAP323_PRIME

Gaprq%

2016-323T18:45:00

2016-323T19:29:00
2016-323T19:25:00

000700:40:00
000T14:11:00
000701:30:00

2016-323T19:29:

0

2016-323720:59:00

XBAND to Earth
XBAND to Earth
XBAND to Earth

NEG_Y to 146.2/-39.6
NEG_Y to 146.2/-39.6
NEG_Y to 146.2/-39.6

SP_249EA_C70METSEQ323_PRIME C.E 2016-323T20:55:00 000T09:00:00 |2016-324T05:59:00 [XBAND to Earth NEG_Y to 146.2/-39.6 Secondary of NEG_Y to 146.2/-39.6 per MIMI request.SRU.
Collaborative Rider(s): 1SS, UVIS. We can be flexible on the secondary,
but would prefer one that aligns the FP3 fov either perpendicular or

CIRS_249MI_MIMASD01_PIE I, M, U,V 2016-324T06:00:00 000T03:00:00 |2016-324T09:00:00 |ISS_NAC to Mimas NEG_Z to 78.0/10.0 parallel to the lines of longitude at the equator.

Periapse R = 3.620Rs, lat ... 2016-324T08:39:18 000T00:00:01 |2016-324T08:39:19

— K. Cloutier vionce. D lipain « Seneconce Tesmm 08/11/2017



Final Sequenced SPASS (2 of 2)

Saturn 249 Legacy

Request |Riders |start (SCET) |start (Epoch) |Duration  |End |Primary |Secondary |comments
SP_2495A_WAYPTTURN324_PRIME 2016-324T09:00:00 000T00:40:00 [2016-324T09:40:00 |UVIS_SOL_OFF to Sun NEG_X to NSP
NEW WAYPOINT 2016-324T09:40:00 001T03:49:00 2016-325T13:29:00 UVIS_SOL_OFF to Sun NEG_X to NSP
205 left (illuminated) limb NEG_X to NSP for 3 hours
CIRS_2435A_LIMBINTOO1_PRIME ELUV 2016-324T09:40:00 000T06:00:00 |2016-324T15:40:00 |CIRS_FPB to Saturn NEG_X to NSP 10N top limb or 505 bot limb NEG_Z to NSP for 3 hours
< VIMS_2495A_SSTORMAPS001_PRIME C 2016-324T15:40:00 000T0S:10:00 |2016-325T00:50:00 |ISS_NAC to Saturn NEG_Z to NSP
o VIMS_2495A_EQUATMAPS001_PRIME C 2016-325T00:50:00 000T02:30:00 |2016-325T03:20:00 |ISS_NAC to Saturn NEG_Z to NSP
© IS5_245TI_M150R2HZ325_PRIME CVv 2016-325T03:35:00 000T01:30:00 |2016-325T05:05:00 |ISS_NAC to Titan NEG_X to NSP
(D VIMS_249RI_SOLAROCC001_PRIME u 2016-325T05:09:00 000T06:30:00 |2016-325T11:35:00 |UVIS_SOL_OFF to Sun NEG_X to NSP
5P_249EA_DLTURN325_PRIME 2016-325T12:49:00 000T00:40:00 |2016-325713:29:00 |XBAND to Earth POS_Y to NSP
NEW WAYPOINT 2016-325T13:29:00 0007T10:40:00 2016-326T00:09:00 XBAND to Earth POS_Y to NSP
(o] SP_249EA_G70METSEQ325_PRIME CEM 2016-325T14:55:00 000T08:30:00 |2016-325T23:29:00 |XBAND to Earth POS_Y to NSP POS_Y to NSP per MIMI request
Lo SP_2495A_WAYPTTURN325_PRIME 2016-325T23:29:00 2016-326T00:05:00 |ISS_NAC to Saturn NE to NSP

o NEW WAYPOINT
© { VIMS_2495A_SHEMMAP5001_PRIME

2016-326T20:55:00
2016-326T05:00:00

ISS_NAC to Saturn
ISS_MAC to Saturn

NEG_X to NSP
NEG_X to NSP

CIRS_2495A_COMPSITOOZ_PRIME

UVIS_249RH_ICYEXO001_PIE
‘ 155_2455A_LIMBINT002_PRIME

2016-326T05:00:00

2016-326T16:00:00
2016-326T18:00:00

000T02:00:00

2016-326T16:00:00

2016-326T18:00:00
2016-326T20:15:00

CIRS_FP1 to Saturn

UVIS_FUV to 85.189/-1.943

1S5_NAC to Saturn

POS_Z to NSP

NEG_X to Sun

Duration requested includes possible turn time. Actual occ is from 16:46
to 16:50.

Q SP_2439EA_DLTURN326_PRIME
m© NEW WAYPOINT
SP_249EA_C34BWGOTP326_PRIME

2016-326T20:15:00
2016-326T20:59:00
2016-326T20:59:00

2016-326T20:55:00
2016-327T06:35:00
2016-327T05:45:00

XBAND to Earth
XBAND to Earth

XBAND to Earth

NEG_Y to 152.0/-29.0
NEG_Y to 152.0/-29.0

4_Hr_Rolling

MIMI.RA/DEC for NEG_Y to Saturn (0,0,-9.5).0TP.

SP_2495A_WAYPTTURN327_PRIME
NEW WAYPOINT
UVIS_2495A_EUVFUYOO1_PRIME
SP_249EA_DLTURN327_PRIME
NEW WAYPOINT
SP_249EA_C7OMETOTB327_PRIME

2016-327T06:39:00 000T13:24:00 2016-327720:03:00 UVIS_FUV to Saturn NEG_X to Sun
_ 2016-327720:03:00 |  |000T00:40:00 [2016-327720:43:00 |[XBAND to Earth NEG_Y to 152.0/-29.0
2016-327T20:43:00 000T00:00:00 2016-328T05:43:00 XBAND to Earth NEG_Y to 152.0/-29.0

2016-327T05:59:00
2016-327T06:39:00

2016-327T20:43:00

000T14:04:00

2016-327706:39:00
2016-327T20:43:00

155_NAC to Saturn
IS5_NAC to Saturn

000T0S:00:00 |2016-328T05:43:00 |XBAND to Earth

NEG_X to 5un
NEG_X to Sun

NEG_Y to 152.0/-29.0

MIML.same secondary as OTP pass.OTB.

— K. Cloutier

Lém

08/11/2017



Final Sequenced SMT and Data Volume

Saturn 249 Legacy

DATA VOLUME SUMMARY -—— TRAMSFER FRAME

OVERHEAD IMCLUDED (88 BITS PER BEAB-BIT FRAME)

|
|
|
| P4 | PS5 | RECORDED | PLAYBACK
| | | | |
e —— —— e — e —_—— |
Start End | START SCI HE+E TOTAL CPACTY MRGN | OPMAV | SCI ENGR | TOTAL CPACTY MARGN MET_MARGM CAROVR|
DOWNLINK PASS NAME doy hh:mm doy hhimm| (Mb)  (Mb) {Mb) (Mb) (Mb) (Mb) | (Mb) | (Mb) ({Mb) | (Mb) (Mb) [Mb) (Mb) (%) (Mb) |
_____________________________________________________________________________________________________________________________________________________ |
SP_Z249EA_C34BWGOTP321_PRIME 321 21:14 322 85:44 565 742 B3 1378 3322 1952 8 188 50 1688 441 -1168 8 8% 1167 |
SP_Z249EA_C34BWGOTE322_PRIME 322 21:14 323 85:54 1167 48 &5 2873 3322 12459 8 266 51 2300 537 -1853 8 8% 1853 |
SP_Z249EA_CYOMETSEQ323_PRIME 323 20:59 324 @5:59% 1B53 1189 &4 3115 3322 a7 8 3le 53 3478 2774 -TR4 8 8% 704 |
SP_Z249EA_GYBMETSEQ325_PRIME 325 14:59 325 23:29 704 2429 138 3272 3322 e 8 175 50 3498 2082 -1417 8 8% 1416 |
SP_Z249EA_C34BWGOTP326_PRIME 326 20:5% 327 05:49 1416 1343 91 28508 3322 473 8 183 52 Ipg4 462 -2623 8 B% 2622 |
SP_Z49EA_CYBMETOTEZ27_PRIME 327 20:43 328 85:43 2622 558 B3 3236 3322 BB 8 186 53 3475 2947  -529 8 8% 528 |
_____________________________________________________________________________________________________________________________________________________ |
DATA VOLUME REPORT --— TRANSFER FRAME OVERHEAD NOT INCLUDED
Start End CAPS CDA CIRS INMS I55 MAG MIMI RADAR RPHS uvIs VIMS PROBE ENGR  TOTAL
Event doy hh:mm doy hh:mm (Mb) (Mb) (Mb) (Mb) (Mb) (Mb) {Mb) {Mb) {Mb) {Mb) {(Mb) (Mb) (Mb) (Mb)
OBSERVATION_MNOR 321 B86:14 321 21:14 B.a 2B.3 SE.4 5.4 B.8 26.7 45.8 B.8 78.7 49.5 418.8 2.8 62.7 787.6
SP_Z240EA_C34BWGOTP321_PRIME 321 21:14 322 85:44 B.a 16.8 Bl.@ 3.1 B.8 15.1 26.8 B.8 48.1 4.7 2.8 2.8 8.8 1B6.8
DATILY TOTAL SCIENCE 321 B6:14 322 B5:44 B.@ 44,3 179.4 B.5 B.@ 41.8 71.9 8.8 1l@.8 54.2 418.8 B.@ B2.7
OBSERVATION_MNOR 322 B5:44 322 21:14 B.a 28.2 41.4 5.6 2@@.8 27.6 47.4 a.8 114.4 131.5 235.8 2.8 64.8 BS7.3
SP_249EA_C34BWGOTE32Z_PRIME 322 21:14 323 85:54 B.@ 16.3 B2.8 3.1 B.@ 15.4 26.5 8.8 114.5 4.8 B.@ B.@ B.8 263.4
DAILY TOTAL SCIENCE 322 B5:44 323 B85:54 B.@ 45.6 124.2 B.7 200.08 43.8 74.8 8.9 22B.8 136.7 235.8@ B.@ bd.8
OBSERVATION_NOR 323 B5:54 323 28:59 B.@ 28.5 186.8 5.4 1@8.8 26.8 46.2 a.8 15%6.8 16B.7 518.8@ B.@ 63.8 1251.3
SP_Z249EA_CYBMETSEQ323_PRIME 323 28:59 324 85:59 B.@ 17.8 BG.4 13.3 B.@ 32.8 27.5 a.8 124.8 4.9 B.@ B.@ B.8 306.B
DAILY TOTAL SCIENCE 323 B5:54 324 B85:59 B.@ 45.4 193.2 18.7 108.89 59.8 73.7 8.8 328.8 173.86 518.8@ B.@ 63.8
OBSERVATION_NOR 324 B5:59 325 14:59 B.@ B2.1 235.2 11.9 23B.5 185.9 1el.@ B.8 424.3 304.8 984.0 B.@ 137.9 2544.7
SP_Z49EA_GYBMETSEQ325_PRIME 325 14:5% 325 23:29 B.@ 16.8 Bl.@ 3.1 B.@ 15.1 26.8 8.9 27.8 4.7 B.@ B.@ .8 173.7
DAILY TOTAL SCIENCE 324 B5:59 325 23:29 B.a 98.1 316.2 14.5 23B.5 121.9@ 127.8 8.8 452.2 3BB.6 904.0 8.8 137.9
OBSERVATION_MNOR 325 23:29 326 28:59 B.@ 40.6 138.8 17.8 199.8 38.2 B5.8 8.9 78.4 182.8 665.8 B.@ B9.9 1428.3
SP_Z49EA_C34BWGOTP326_PRIME 326 28:59% 327 ©5:49 B.@ 16.7 B4.0 3.2 B.@ 15.7 27.8 8.9 28.9 4.8 B.@ B.@ .8 18l1.8
DAILY TOTAL SCIENCE 325 23:29 327 B5:49 B.a 57.2 214.6 21.8 159.8 53.8 2.8 B.8 69.4 187.7 6B65.8 2.8 BG.5
OBSERVATION_MNOR 327 B5:49 327 208:43 B.@ 28.1 98.3 5.4 58.8 26.5 45.8 8.9 48.8 242.8 B.@ B.@ b2.3 b@7.8
SP_Z245EA_CT7BMETOTB327_PRIME 327 28:43 328 B5:43 B.a 17.8 BG.4 3.2 B.8 16.8 27.5 B.8 29.5 4.8 2.8 2.8 8.8 1B4.6
DAILY TOTAL SCIENCE 327 B5:49 328 B85:43 B.a 45.1 18B4.7 B.6 50.8 42.5 73.1 B.8 78.3 247.B 2.8 2.8 62.3
— K. Cloutier . o 08/11/2017 —



Segment Geometry

Rev 243 THEOUFD
2016 - 321T06:14:00 SCET P . 2
2016 WOV 16 06:14:00 SCET erlapse: ;
2016 NOV 16 07:45:09 ERT

e bns 2016-324T08:39:18

Periapse 249 - 003102:25:19

Saturn 249 Legacy

Fev 243 INEOUND
2016 - 324708:39:00 SCET
2016 HOT 13 08:39:00 SCET

Light time: 1.2 min Orbit period: 5.0 days

Orbit period: £.0 days 4 Jm 3.62 Bs
Bl o Hum dmin  Juc
Fad oyl 1182637 19.62 Bs i

Z kb oyl 474542 7.87 ks Senexs TR0 In 12,81 Es
tag L 24.55

Sewi_sxs 763117 kn 12.76 Bs

Eccentricity 0716
Inclination 61,36 deg
Sun_range 10,05 AU
Earth_range 1036 AU

——— DSF ELEY — D/L — T/L -
Goldstons -67.6 -31.7

-1
LOOK DIRECTION INFO
5 deg 236.3 mrad

118,829 deg szp 18,336 deg
DEC -33.326 deg Point | NEGY O at | SATURN S andalign (POSX G| = (Up G| win | NsP B &5 o e s -
Crosses RF_@  0.000 Rs
EPE 2.093 deg User vector - RA: | +189.100 TiltL up Tilt R Zoom Out | (/][] Labels (] Axes Year (4 b | [ 4 »] Hour
sEP 21,787 deg
j NEGY SATURN : OS5 U sp ORS b/s angle 60.5 deg DEC: | +32.000 Left Reset Right Fill Screen Orbits ¥ Vectors  Month [ 4 » | [ < » | Minute
Point | NEG G| at | SaTi &) and align s S| with B —_ —
) o » P ORS rad angle 47.2 deg * Paste Current RA/DEC 7limage | Dawn | [ HiRes Zoomin | (9] FOVs 7] Latflons Day [« »| [« »|second
DEC: | +32.000 Left Reset || Right Fil Screen Orbits [¥] Vectors  Month | 4 b | [ 4 | Minute S @ ser__ __ATIWE__ MOSE AGLLASTIR SW_se MoN L 2IGN AT
= sony oocr oec?  (my (Re) () (R)  (dsq) (deg  wrat) LON LAT (deg) (hws) (k)  SATEN EARIN
Paste Current RA/DEC ¥/ Image | Down | Hi Res Zoom In 7| Fovs 7] Latflons Day [« » | [« » | Second
S 21835 3.6z 150447 263 508 G204 5508 T2 .13 0 17.3 0.0 1275 se0
— 70 127 7emse 126 ews 0 4 2 16 1Sz -wne S 1Ll 1z
Turn analyzer: | SATURN <) to | EARTH </ about | Z < en  RWA </ = 7.6minj 618 deg Event [ o4 b | 270555 4St  oraol 4S040 041 tes @S 11 7 19 S62 1360 1078
— 86653 6.4z G86LIS 641  G7.6 0.5 2.80 327 -8 -9 194 -av7 492 1432 L0lz
9 0 —_NA__ SEGER__, O CEEN GRog0 Of W AR Lol Gidls 1ods s o4 s o1 s4e o 8 s 190wl ma ued o
ER2 WP EHR G @D (o e @ @y weh WD P ) e Gop R M B 120500 15,55 111725 18.55 1364 026 460 4 -3 & 129 4% 1084 420 803
1479251 24.55 1479146 2454 5.0 0.1 0z 315 2 iz =0z oSSl 523 a0 700
SATUER 1274292 21.14 1214814  20.16 119.5 5.42 3463 253 22 0 3z 0 0.0 619 755 420502 S6.75 1975 Se74 1317 0.03 044 3 3 -18 156 %463 43 S00 1244
s 1277914 21.20 1277718  21.20 124.4 0.0z 0.32 273 21 -8 12.6 4333 8.2 S6.8 e2.4 14025705 20272 14025590 20272 1305 000  0.02 0 -9 15 195 5649538 1.2 479 132
ENCELADUS 1477403 24.51 1477148 2451 124.5 0.0z 0.35 34z 19 -153  13.4 12 s2 S68 775
TETHYS 1084462 17.99 1083928 17.99 1220 0.06 100 226 -4 9.1 S92 110 S9.0 863 e A oo o0 s st
DIoRE 1045088 17.34 104453 1798 1224 0.08 108 237 27 -4l 7. 144 150 sS85 903
FHEL 950903 15.78 950145 15.77 1208 0.09  1.61 242 S0 37 6.4 S01 oz SES 971 S —
TITAN 553041 15.8L 95048 15.77 115.2 0.3 S.40 283 31 41 3.5 -SEdE £2.5 638 1371 PG = AR G
HYPERION 536245 9.83 98083 3.3 348 0.03 0.5 17 & 3 4.3 2A84 1001 1445 1166 il T 78 (Sermen S5
TAPETUS 4650827 77.17 4650080  77.16 139.8  0.02  0.32 35% 10 -178 5.5 570587 25.0 420 63.3 TG, T 7 (R
PHDERE 15035375 249.48 15035261 249.47 132.0  0.00  0.02 352 -4 165 2.2 5528300  43.7 49.7 4d.8 ey 5 o (D, S0
Feriapse_749 + 0021211 03:41
SATURR — -- lzwEIz 2114 1204914 20.16 1195 5.4 94.63 293 22 1 sz 1 00 613 7S Ligt time: | 31.5 minm
Orbit period: 8.0 days
Badivs 1319689 km 21.30 Rs
Fad_cyl 1288208 ku 21.37 R
Z bt eyl 286533 km 4.75 B
Mag L 22.
Semi_axs 769353 km 12.77 Fs

Eccemtricity  0.718

Inclination  61.36 deg
Sun_range 10.05 AT
Tarth vange  11.00 AT

Saturn Range | Phase Angle

0T 13.1 deg 228.2 mrad

Segment Start 21.14 119.5 Eemerzrs tomis

- - N - ORS b/s angle 49.8 deg

. Point | NEG_Y < at | SATURN <) andalign | POS X ¢ up < with | NSP < OBS rad angle 53.0 deg *
Periapse 3.62 50.8 -13 e

User vector - RA: | +189.100 TitL up TitR Zzoom Out | (/][] Labels 4] Axes Year [ 4 > | [ 4 » | Hour
DEC: | +32.000 Left Reset Right Screen Orbits [ Vectors ~ Month \ 4 > \ \ PR \ Minute
Segl nent End 21.9 130,4 13 Paste Current RA/DEC 7limage | Down | [¥]HiRes Zoomin | [¥] FOVs 7| Latflons Day (4 b | [« p ] sSecond
Turn analyzer: | SATURN ¢/ to | _EARTH ¢/ about | Z ¢/ on | RWA ©| = 6.7 min/50.7 deg Event [ 4 b |
RANGE __ALTITUDE PHASE ANGLR DIMMETER SUB_S/C ALON  VREL  Z_WSMT _ ANGLE_ FROM__
BDY occr occ?  (km)  (Rs) Gm)  (B=)  (deg) (deg  wrad) L1ON 14T (deq) (kwfs)  (kw)  SATEN EARTH  RAN
EATURK 1319689 21.90 1259689 20,90 1z0.4 5.2¢ 91.37 157 12 0 z.9 0 0.0 0.7 9.8
MIMAS 1431917 2378 1431716 2.7 126.8 0.0z n.z9 50 11 124 15.4 -5175 £.3 4.2 2e.0
ERCELADUS 1548391 25.70 1548735 25.70 1z0.7 0.0z 0.33 15 11 163 14.3 18 Z.6 50.4 832
TETHYS 1217916 20,21 1217384 20.20 1211 0.05 083 105 14 &3 1.4 —2111 12.5 &0.1 8z.0
DIONE 1514831 25.13 1514269 25.13 1226 0.04 0.74 52 11 115 1.3 167 13.1 58.6 &80.0
RHER 150684 27.39 1649920  27.38 1210 0.05  0.93 45 10 121 9.9 -1737 6.0 s02 773
TITAR 2492115 41.35 2489540 41.31 1259 0.2 207 10 7 154 7.3 78%  14.0 554 77.9
HYPERION 2483761 41.21 2483541 41.21 143.5 0.01 013z 93 42 -141 6.9 23293 z0.8 3511054
I&PETUS 4884843 77.40 4684096 77,39 121.4 0.0z 0.3z £l k3 144 5.4 839314 2.2 59.9 39.0
FHOEEE 1527773% 253,30 15277679 253,50 1265 0.00 0.0z 17 -7 183 z.0 T793603 7.0 4d.8 &l.4
SATURN — — 1319683 21.90 1259689 20.90 1204 5.24 91.37 157 12 0 2.9 0 0.0 50.7 9.8

— K. Cloutier ot TTLYY P 8 08/11/2017 —



Saturn 249 Legacy

Solar Geometry — ORS Boresight Concerns

Rev 2435 OUTEOUND
2016 - 225T01:10:00 ECET

016 T 20 0214120 ZaE * Pointing to NEG_Y to Saturn (center) would lead to a

Teriupse 24 + 16:30:41 CMT (<12 deg) violation between 2016-325T01:10:00 and

Light time: S1.2 min

Orbit period: 8.0 days . .
Padius 576630 Ik . 2016-325T13:50:00 (Gap 4)
Fad_cyl 450912 kn .

Z_ht_cyl -359542 kn

tag L 15 65
Semi_axs TESZ19 km 1
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Inclination  61.36 deg
Sun_rangs 10.05 AT . .
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Crosses FE_@  0.000 bl . . .
EFS 1,77 deg ” b q d
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Daily Science Highlights

Saturn 249 Legacy

DOY 321 (16 November 2016): Saturn_249 was a periapse segment and the last segment of the S96 sequence. Science
began with a 23hr (~2 rotation periods) CIRS stare at the northern hemisphere of Saturn to study atmospheric composition
(COMPSIT); VIMS and UVIS rode along.

DOY 322 (17 November 2016): VIMS and UVIS alternated prime status with interchanging 1hr VIMS mapping mosaics
of the north hemisphere of Saturn (ISS and UVIS riding) and UVIS northern aurora observations— one 5hr stare (VIMS,
CIRS, ISS ride) and one 5hr40 slew (VIMS rides).

DOY 323 (18 November 2016): VIMS, with all other ORS instruments riding, created a 9hr movie of Saturn’s north polar
region. VIMS and CIRS then observed the occultation of the star Gamma Cru through Saturn’s atmosphere.

DOY 324 (19 November 2016): CIRS, VIMS, ISS, and UVIS observed the moon Mimas. Cassini reached Saturn periapse
at the end of this observation. Turning back to Saturn, CIRS observed the bright limb of Saturn for 6hr to obtain
stratospheric thermal structure by means of limb sounding in the mid-IR. ISS, VIMS, and UVIS ride. VIMS and CIRS then
began a 9hr observation to mosaic Saturn’s southern storm latitude (35° S. lat).

DOY325 (20 November 2016): VIMS and CIRS took mosaics of Saturn’s equatorial latitudes during a 2hr30 observation.
Cassini then turned towards Titan and ISS, CIRS, and VIMS performed an observation as part of the Titan Monitoring
Campaign (phase 164 and range 1.4 Mkm). VIMS and UVIS jointly observed a solar occultation for 6hr30 to study the
size and spatial distributions of the smallest particles in the rings.

— K. Cloutier dience Dbsring s Sequonce Team 10 08/11/2017
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Daily Science Highlights

Saturn 249 Legacy

DOY 326 (21 November 2016): VIMS and CIRS mapped Saturn’s southern hemisphere for just under Shr. CIRS then
stared at Saturn’s southern hemisphere to study atmospheric composition (COMPSIT) for 11hr (1 rotation period); VIMS
and UVIS ride. UVIS then led an observation with all other ORS instruments riding to look for volatiles as part of the Icy
Satellite Exospheres campaign as Rhea occults the star Zeta Orionis. ISS then imaged along the bright limb of Saturn, with
VIMS and UVIS riding, for a little over 2h.

DOY 327 (22 November 2016): UVIS mapped the planet in the ultraviolet to study the distribution of hazes and organic
compounds high in Saturn’s atmosphere for over 13h; CIRS and ISS rode along. Saturn_249 ended with a downlink of
data via the 70M antenna at the Canberra Complex. This also ended S96.

— K. Cloutier dience Dbsring s Sequonce Team 1 08/11/2017
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Saturn 249 Legacy

Segment Integration Planning
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Timeline Gaps and Suggested Observations

Saturn 249 Legacy

Gap Start End Duration Phase angle Rs range Sub-S/C Lat. Snapshot
(range) (mid-gap)
1 2016-321T06:54:00 2016-321T720:34:00 | 000T13:40:00 119.2to 112.2 21.1t019.7 22 to 28
Suggested obsefvations: CIRS Mapping or Gompsit
2 2016-322T06:54:00 2016-322T720:34:00 | 000T13:40:00 106.2 to 95.9 18.2to0 15.5 33to41
Suggested obsefvations: Aurora
3 2016-323T06:54:00 2016-323T16:12:00 | 000T09:18:00 84.81t068.7 12.7t09.6 49 to 59
Suggested obsefvations: VIMS N. Pole
Periapse between gaps 3 &
4 at 324T08:39:19
4 2016-324T709:40:00 2016-325T12:49:00 | 001T03:09:00 67.1t0169.0 3.7t0 134 -28to0-23
Suggested obsefvations: VIMS §. Equatorial, VIMS S. Stgrm Alley, fIMS
e L N. Equatorial| Solar Ring Occ
5a 2016-326T00:09:00 2016-326T05:00:00 | 000T04:51:00 159.0 to 155.5 16.2t0 17.2 -13to-10
Suggested obsefvations: CAKE|- VIMS Map
5b 2016-326T18:00:00 2016-326T20:19:00 | 000T02:19:00 147.4to 146.2 19.4to0 19.7 -3to-2
Suggested obsefvations: CAKE|- ISS Limb
— K. Cloutier cence LY 08/11/2017 —
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Initial SMT and Data Volume

Saturn 249 Legacy

Beginning of Integration:

DATA VOLUME 3TMAERY ——— TRANIFER FEAME OVERHEAD INCLUDED (80 BITS FER BE00-BIT FRAME]

**|ncludes only MAPS, PIEs, and e S L

CAKE I P4 | ®5 | BRECORDED | ELAYEACK
S | | | |
T My I | == I m
Jtart End | START 5CI HE4E TOTAL CPACTY|MRGH || OFWAV | SCI  ENGH | TOTAL CPACTY MARGH | NET MARGN CRROVA|
DOWNLINE Fa33 HAME doy hhimm doy hh:mml (Mb) (Mb} (Mb]  (Hb] b e §oer 1 Bl b} 1 (MBI (b} bl | b} (8] (b}
3¢ 4SEA C34BWEOTP3Z1 PRIME 321 21:14 322 06:14 o 173 €3 zaz a3azz |ao080 a 138 52 494 a7z | -2z | =231 azw 22
SF_24SEA C24EWESCTE2ZZ PRIME 222 21:14 323 06:14 2z 173 €3 z€4 aazz | ao0s8 a 138 52 516 558 a1 [ zsa1 23w a
SP_24SEA CTOMETSEQ223 PRIME 323 20:5% 224 05:5% o aTto &2 a3z a3azz | zsees a 501 52 S8E 2774 | 1787 | 2951 aew a
SF_24SEA GTOMETSEQ22S PRIME 225 14:5% 325 23:29 0 1866 13s 2005 2322 [ 1317 a 188 50 2243 zogz | -162 | 1202 =zzw 16z
CAKE [GE_243ER casBWeoTFaze FRIME 326 20:5¢ 327 05:58 162 B74 81 1126 3322 |2ise a 18€ 52 1265 27z | -@sa | 1202 as%  @s3
SF_24SEA CTOMETOTE3Z7 PRIME 227 20:43 328 05:43 B33 548 €2 1504 3322 | 1818 a 18€ 52 1743 2947 [ 1203 | 1202 21w a
DATH VOLUME REEORT —-— TRANSFER FRAME OVERHEAD NOT INCLUDED
Forgn doy hh:mm  doy hhomm (M) (M) (M) (M) (3R (bR (bR (MR (M) (IR (3R (IR (BERy
OESERVATION NOR 371 06:14 321 21:14 0.0 8.3 0.0 5.4 0.0 26.7 4E.5 0.0 70.7 0.0 0.1 0.0 E2.7 235.7
ISS | dt SF_Z45FA_CIEWEOTEIZ1_FRIME 371 21:14 322 06:14 0.0 17.0 BE.4 E 0.0 16.0 27.E 0.0 2.4 4.5 0.1 0.0 0.0 157.%
IS Use 0 DRTLY TOTAL SCIENCE 371 06:14 322 06:14 0.0 4&5.3  BE.4 2.E 0.0 42.7 73.4 0.0 113.2 4.5 0.1 0.0 E2.7
book keep CAKE CESERVATICN_NOR 322 06:14 322 21:14 0.0 8.2 0.0 5.4 0.0 2E.7 4E.5 0.0 70.7 0.0 0.0 0.0 E2.7 238.7
SF_Z45EA_CITEWCOTEIZZ FRIME 332 21:14 323 0614 0.0 17.0 BE.4 1.2 0.0 16.0 27.5 0.0 42.2 4.5 0.0 0.0 0.0 157.3
data VOIUme for DRTLY TOTAL SCIEHCT 333 0E-14 323 0E:14 0.0 4%5.3 BE.4 3.E 0.0 42.7 3.4 0.0 112.5 1.5 o-o 0.0 E2.7
last 2 observation OESERVATION NOR 323 06:14 223 20:55 0.0 7.8 E7.8 5.3 0.0 26.2 4E.1 0.0 134.E 0.0 0.0 0.0 El.E 428.E
. SF_Z45EA_CTUMETSEQI2I ERIME 323 20:55 324 05:E§ 0.0 17.0 EE.4 12.2 0.0 32.8 27.E 0.0 214.1 4.5 0.0 0.0 0.0 456.1
pe”OdS DRILY TOTAL SCIENCE 323 Q0E:14 324 05:5S 0.0 &4.8 144.2 1B.E 0.0 E§.0  72.7 0.0 448.7 4.5 70.0 0.0 El.E
OESERVATION NOR 5 325 14:55 0.0 82.1 43.2 11.5 150.0 105.5 101.0 0.0 1131.7 173.3  E0.0 0.0 137.5 158E.5
SF_Z45FA_C7OMETSEQIZS_FRIME 325 5 325 23:25 0.0 16.0 B1.0 1.1 0.0 15.1 2E.0 0.0 35.5 1.7 0.1 0.0 0.0 18%.8
LATILY TOTAL SCIENCE § 335 23:25 0.0 SE.1 124.2 14.% 150.0 121.0 127.0 0.0 1171.€ 178.0 E0.0 0.0 127.%
CESERVATION NOR 325 23:25 32E 20:55 0.0 4&0.€ 15.8 17.8 E500.0 38.2 EK.8 0.0 E5.7 23.1 8E.0 0.0 85.5 GSEE_5
SF_745FA_CITEWCOTEIZE FRIME 336 20:55 327 5 0.0 17.0 BE.4 3.2 0.0 16.0 327.E 0.0 25.2 1.5 .0 0.0 0.0 184.3
DRTLY TOTAL SCIENCE 325 23:25 327 05:55 0.0 57.5 102.2 21.0 =00.0 54.2 53.3 0.0 s53.8 2.0 55.0 0.0 85.5
CAKE
OESEAVATION_NOR 327 20:43 0.0 27.8 0.0 £.3 252.0 26.2 45.1 0.0 7.7 0.0 0.0 0.0 El.E EOE.7
SE_Z4SEA_CTUMETCTE327_ERIME 2 328 05:43 0.0 17.0 BE.4 1.2 0.0 1E.0 27.E 0.0 285.2 4.5 0.0 0.0 0.0 1B4.3
DRTLY TOTAL SCIENCE 328 05:43 0.0 44.8 BE.4 B.5 352.0 42.2 72.€ 0.0 7E.5 4.5 0.0 0.0 El.E
CRES  CDA CIES Ixms MAC WIMI  BADAR  REWS UVIZ  vImg EROBE
(BER Y (M) (3R (MR (bR (IR (M) (MR (MR (bR (M)
IOTAL RECORDED (OEMAV data net ineladad) 0.0 3357  £25.5 g0.4 1042.0 3E1.5 E12.E 0.0 2022.2 225.8  215.0 0.1
— K. Cloutier : g vhss 14 08/11/2017



Waypoint Selection

Saturn 249 Legacy

RBOT - Friendly

OBSERVATION PERIOD START END POS_X NEG_X POS Z NEG_Z
SP_249NA_OBSERV321_NA 2016-321T706:14:002016-321T721:14:00 | 191.7/34.3 |  ------ 191.7/343 |  ------
SP_249NA_OBSERV322_NA 2016-322T06:14:002016-322T721:14:00 | 191.7/34.3 |  ------ 191.7/343 |  ------
SP_249NA_OBSERV323 NA 2016-323T06:14:002016-323T20:59:00 | 191.7/34.4 |  ------ 191.7/34.4 |  ------
SP_249NA OBSERV324 NA 2016-324T705:59:00/2016-325T14:59:00 | === |  ===om= | ememem | mmmee
SP_249NA_OBSERV325_NA 2016-325T723:29:00/2016-326T720:59:00 | 191.6/34.3 | ---—-- 191.6/343 | -
SP_249NA_OBSERV327_NA 2016-327T705:59:00|2016-327T720:43:00 | 191.6/34.3 |  ------ 191.6/343 |  ------

START

END

SP_249NA_OBSERV321_NA

2016-321T06:14:00

2016-321T721:14:00

SP_249NA OBSERV322 NA

2016-322T06:14:00

2016-322721:14:00

SP_249NA_OBSERV323_NA

2016-323T06:14:00

2016-323T720:59:00

SP_249NA OBSERV324 NA

2016-324T05:59:00

2016-325T714:59:00

SP_249NA_OBSERV325_NA

2016-325T723:29:00

2016-326T20:59:00

SP_249NA_OBSERV327_NA

2016-327T705:59:00

2016-327T720:43:00

* NEG_Y to Saturn not safe from 2016-324723:45 to 32517:00 (ORS to Sun < 15 deg)

— K. Cloutier

15

08/11/2017



Waypoints Chosen .
aturn 249 Legacy

Waypoint 1 (2016-321T06:54 — 324T09:40): Waypoint 3 (2016-326T00:09 — 327T06:39):
NAC to Saturn, POS_Z to NSP NAC to Saturn, NEG_X to NSP

Vi N
NEP 2016 NOV 21 15:24:00 UTC NEP N2E
o field of vie .

Waypoint 2 (2016-324T09:40 — 326T00:09): Waypoint 4 (2016-327T06:39 — 328T05:43):
UVIS_SOL_OFF to Sun, NEG_X to NSP NAC to Saturn, NEG_X to Sun

NEP NSP 4y v X

— K. Cloutier E— - 08/11/2017




Notes & Liens (1 of 2)

Saturn 249 Legacy

* Pointing:

* CIRS Boresight Operational FR waiver (CIRS boresight to sun < 15 degrees) may be needed for incursions during the
approximate period 2016-324T23:45 - 325T17:00 (VIMS_249SA_SSTORMAPSO001, VIMS_249SA_EQUATMAPPS001,
ISS_249TI_M150R2HZ325, VIMS_249RI_SOLAROCCO001, SP_249EA DLTURN325, SP_249EA YGAP325,
SP_249EA G70METSEQ325). CIRS gives preliminary OK for waiver.

* The observations during this time period may require a two-part turn to return to the waypoint.
* The waypoint is UVIS_SOL_OFF to SUN and downlink turn/downlink do not violate flight rules.
* RBOT friendly waypoints used when compatible with science.

* Data Volume:
* No SMT warnings
* Accepting 89 Mb of carryover from TOST
* SSR cleared by end of segment/sequence but have constant carryover throughout segment (do not clear SSR for 7 days).

* DSN:
* Disposition of ap_downlink report check warnings:
Warning: SP_249EA G70METSEQ325_PRIME is a SEQ upload pass and should be at least 9 hours in duration
* Passis 8h30. Due to the viewperiod, this is the longest the pass can be. See SPLAT item.
Warning: 70m usage for sequence exceeds project commitment of <= 35%; is at 50%

* No passes were upgraded from original DLWG allocation. Also, data volume is extremely tight in this segment and
downgrading is not possible.

Warning: number of sequence upload passes is 2; should be 5 or more

* There are 6 passes in this segment, 2 labeled SEQ, the remaining 4 are 2 sets of OTP/OTB. There are also SEQ
passes in the segments before (2 in TOST248 T124, 1 in MAPS_248)

* Opmodes:
* No unique opmodes.

— K. Cloutier dionce Planming s equonce | eam 17 08/11/2017 —
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Notes & Liens (2 of 2)

Saturn 249 Legacy

* Resource checker:

Downlink Pass for sequence request has a duration of 000T08:30:00; Downlink pass for sequence should be at least nine
hours.

* Due to the viewperiod, this is the longest the pass can be. See SPLAT item.

Known gaps, can be ignored:

* 2016-323T18:43 — 18:49 : Between VIMS GAMCRUOCCO001 and DLTURN (6min)

* 2016-324T05:59 — 06:00 : Between C7OMETSEQ downlink and CIRS MIMAS001_PIE (1min)

* 2016-325T03:20 — 03:39 : Between VIMS EQUATMAPSO001 and ISS TMC M150R2HZ325 (19min)
* 2016-325T11:39 — 12:49 : Between VIMS SOLAROCCO001 and DLTURN (1h10)

* Hydrazine:
* N/A

* Special Activities:
PIES:
* VIMS_249SA_GAMCRUOCCO001_PIE @ 2016-323T16:12
+ CIRS_249MI_MIMAS001_PIE @ 2016-324T06:00 ----- LUD —OD available by ~DOY314 (OTM463)
 UVIS_249RH_ICYEXOO001_PIE @ 2016-326T16:00

Sequence Liens (should all be SPLAT items):

* Target motion: CIRS 249SA LIMBINTOO01 beginning @ 2016-324T09:40 spans 65.4 degrees over a 6h observation and
will need a 20 min quiescent period for AACS within 3 hours of the violation for AACS per AACS rule of any observation
>3 hours in which the target body travels > 60 degrees must include 20 minute quiescent periods every 3 hours.

*  SEQ Downlink: Downlink pass for sequence request SP_249EA G70METSEQ325 beginning @ 2016-325T14:59 has a
duration of 000T08:30:00 which is shorter than 9h. Due to the viewperiod, this is the longest the pass can be. 8h30 SEQ
passes have been acceptable in past SIPS.
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