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Saturn 241_242 Legacy

Segment Overview and Final Products
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Segment Summary

Saturn 241_242 Legacy

* Saturn segment Rev_241 242 was a four day long apoapsis segment, with apoapse occurring at
approximately mid-segment. The view was of Saturn’s northern hemisphere (sub_S/C latitude range =

14 to 45 degrees)

* All observation periods were filled with “CAKE” template activities, as standard for Saturn apoapsis
segments.

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

* This segment was immediately followed by Saturn segment Rev_242 (spanning over periapsis). The
split was due to the placement of the S95/S96 sequence boundaries. Saturn segment Rev_241 242
was the S95 sequence, and Saturn segment Rev_242 was in the S96 sequence.

— Keven Uchida dience Dbsring s Sequonce Team 4 07/31/2017 —



Final Sequenced SPASS

Saturn 241_242 Legacy

Request
SATURN_241_242 Segment

SP_241SA_WAYPTTURN248 PRIME
NEW WAYPOINT

i UVIS_241SA_EUVFUV001_PRIME
CIRS_241SA_MIRMAPQO1_PRIME
SP_241EA_DLTURN249 PRIME

Gap1l

NEW WAYPOINT

SP_241EA_YGAP250_PRIME
SP_241EA_C34HEFSEQ250_PRIME
SP_2415A_WAYPTTURN250_PRIME

NEW WAYPOINT
CIRS_241SA_COMPSITO01_PRIME

Apoapse Pe| .0d, inc...

UVIS_242SA_AURSLEWO001 PRIME
VIMS_242SA_AURSTARE001_PRIME
CIRS_242SA_MIRMAPOO1_PRIME

Gap 2

SP_242EA_DLTURN252_PRIME
NEW WAYPOINT

Riders

LV

CE

u,v

C LU
LV

Start (SCET)

2016-248T10:52:00
2016-248T10:52:00
2016-248T11:32:00
2016-248711:32:00
2016-249T01:26:00
2016-249T23:26:00
2016-250700:06:00
2016-250T00:06:00
2016-250T01:36:00
2016-250T10:36:00
2016-250T11:16:00
2016-250T11:16:00
2016-250T12:12:33
2016-250721:56:00
2016-251T05:56:00
2016-251T13:56:00
2016-252T00:56:00
2016-252T701:36:00

Start (Epoch)

Neg_Y to 147/-28 and no rolling per MIMI req 10-5-15

Collaborative Rider(s): VIMS

Duration End Primary S dary C
003723:44:00 2016-252710:36:00
000T00:40:00 2016-248711:32:00 ISS_NAC to Saturn POS 7 to NSP
001T12:34:00 2016-250T0f POS_Z to NSP
000T13:54:00 2016-249701:26:00 UVIS_FUV to Saturn POS_Z to NSP
000T722:00:00 2016-249T23:26:00 CIRS_FP3 to Saturn POS_Z to NSP
000T00:40:00 2016-250T00:06:00 XBAND to Earth NEG_Y to 147.0/-28.0
000T11:10:00 2016-250T11:16:00 XBAND to Earth NEG_Y to 147.0/-28.0
000T01:30:00 2016-250T01:36:00 XBAND to Earth NEG_Y to 147.0/-28.0
000T08:20:00 2016-250T09:56:00 XBAND to Earth NEG_Y to 147.0/-28.0
000T00:40:00 2016-250T11:16:00 ISS_NAC to Saturn POS 7 to NSP
001T14:20:00 2016-252T01:36:00 ISS_NAC to Saturn POS_Z to NSP
000T10:40:00 2016-250T21:56:00 CIRS_FP1 to Saturn POS_Z to NSP
000700:00:01 2016-250T12:12:34

2016-251T05:56:00 UVIS_FUV to Saturn POS 7 to NSP
000T08:00:00 2016-251T13:56:00 ISS_NAC to Saturn POS_Z to NSP
000T11:00:00 2016-252T00:56:00 CIRS_FP3 to Saturn POS_Z to NSP
000T00:40:00 2016-252T01:36:00 XBAND to Earth NEG_Y to 147.0/-28.0

2016-252T1 2

SP_242EA_C70METSEQ252_PRIME

€

2016-252T03:36:00

000T07:00:00 2016-252T10:36:00 XBAND to Earth NEG_Y to 147.0/-28.0

Neg_Y to 147.0/-28 and no rolling per MIMI request 10-05-15

— Keven Uchida
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Final Sequenced SMT and Data Volume

Saturn 241_242 Legacy

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

Jp—— — pp— Jp—— — - Pp—— — pp— e ——— I
| OBSERVATION_ PERIOD | DOWNLINK PASS |
| | |
e e S S | = ==
| P4 | PS5 | RECORDED | PLAYBACK |
| | | | |
| === - -  — | ===z e ====

Start End | START SCI HR+E TOTAL CPACTY MRGN | OPNAV | SCI ENGR | TOTAL CPACTY MARGN NET_MARGN CAROVR |
DOWNLINK PASS NAME doy hh:mm doy hh:mm| (Mb) (Mb) (Mb) (Mb) (Mb) (Mo) | (Mb) | (Mb) (Mb) | (Mb) (Mb) (Mb) (Mb) (%) (Mb) |
. - . - —— - ___I
SP_241EA C34HEFSEQ250 PRIME 250 01:36 250 09:56 344 1171 166 1681 3322 1641 0 116 49 1846 747 -1059% ] 0% 1059 |
SP_242EA C70METSEQ252 PRIME 252 03:36 252 10:36 1099 1862 176 3137 3322 185 0 103 41 3282 2612 -670 0 0% 670 |
_____ S —— i - - — i - — - —— i e —r—— - ____I
DATA VOLUME REPORT ——- TRANSFER FRAME OVERHEAD NOT INCLUDED
Start End CAPS CDha CIRS INMS ISS MAG MIMI RZDAR RPWS 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_ NOR 248 10:22 250 01:36 0.0 37.5 263.7 34,1 X012 353 85.2 0.0 127.1 166.2 330.0 0.0 164.0 1324.3
SP_241EA C34HEFSEQ250 PRIME 250 01:36 250 095:56 0.0 F9; 47.5 3.0 0.0 7.4 18.0 0.0 27.0 4.6 0.0 0.0 0.0 115.4
DAILY TOTAL SCIENCE 248 10:22 250 05:56 0.0 45.3 311.2 ¥T75L: X0XG2 42.7 103.2 0.0 154.1 170.8 330.0 0.0 164.0
OBSERVATION_ NOR 250 09:56 252 03:36 0.0 39.3 282.0 25.1 185.6 37.0 90.0 0.0 135.0 209.1 842.0 0.0 174.1 20159.2
SP_242EA C70METSEQ252 PRIME 252 03:36 252 10:36 0.0 6.6 45.4 2.5 0.0 6.2 5.3 0.0 22.7 3.8 0.0 0.0 0.0 102.3
DAILY TOTAL SCIENCE 250 09:56 252 10:36 0.0 45.9 327.4 27.6 185.6 43.3 105.1 0.0 157.7 212.5 842.0 0.0 174.1
— Keven Uchida : e o 6 07/31/2017



Segment Geometry

Saturn 241_242 Legacy

Rev 241 OUTBOUND
2016 - 248T1
2016 SEP 04 1
2016 SEP 04 12:15:26 ZAT

Rev 241 OUTBOUND
201 12:1

2016 szp
2016 2P 06 13:3
Apospse__241 + 011T23:01
Periapse 241 + 005T23:3
Light time:  83.7 min
Orbit period: 12.0 days

Radius 1586351 km 25
Rad cyl 1326685 km 22
z ht_cyl 8514865 km 13
Mag L 3s.s8
Semi_axs 1008870 km 16.74 Rs

centricity  0.543

Start:
248T10:52

T
0:06

135.066 deg.

-15.547 deg -31.275 deg
Crosses RP_@  0.000 Rs Crosses RB_@  0.000 Rs
5.758 deg * = 47 deg *

s
szp

. 868 deg = 85557 deg
¥ ORS b/s angle 55.0 deg . OR5 b/s angle 78.0 deg
Point [NEG_Y ] &t [sATuRN v) = (e ] win [NSP | ORS rad angle 53.1 deg * Point [NEG_Y. a [SATURN v] andalion [POS X v = [uu v\ with [NSP ORS rad angle 43.5 deg *
N _— —/ — R
User Vector - RA: mes  [oml [ k] ZoomOut_| (9] [F] Labels 9] Aces ver [<][2][2][2] vor User Vector - RA 111.850 wmL [ w [ mR ] ZoomOut | (7] [7] Labels (9] Aces Year [< ‘> | = ‘ |>1 Hour
DEC: 39.133 (v | - - —re=m— [ — i R E =
[t ) Rest ][ Rion [CF Screen | Onts 7] Vecton won [<] [3] [<] [2] wee A 0 a SI S . DEC 39133 e Rest ][ Rox | [(FiSoeen ] Otets 7] Vectors wen [<] (2] [<] Minte
Paste Current RAY [ mage  [__Down | [¥] HiRes Zoomin ] 7] Fovs 7] Lat/Lons =l p p . 7/ image [ Down | [7] HiRes Zoomin | [ FOVs [ Lat/lons =
e Dey < j Second — Dy |< ‘> ‘ {< } |>J Soond
Tum Arnayzer: [SATURN 1o [EARTH ] abat (2 v) on (RWA_ <] - 74min/592¢eq event (<] &) 250 I 12 . 12 - 13 Tum Anslyzer: | SATURN ) to [EARTH v] about (2 on [RWA___v] - 9.1mn/820deg et (<] 5
s/C sAT RANGE. __ALTITUDE__ PEAST  ANGIR DINTIR  SUB_S/C  DION __ANGLE__zRoM__ s/c saT __auTrTUD: DHASE  ANGIR DIAMETER SUB__S/C DLON VREL  Z HGHT __ANG FRoM
BODY, occ? occ? (lem) (Rs) (deg) {deg =rad) bt T {deg) SAT] ARTH  -BaM. BODY occ? occ? (kkm) (Rs) Xm) (Rs) deg) (deg mrad) LON LAl (deg) km/s) (km) SATRN EARTH RAM
-- 1420854 23.57  13606s2 22 4.86 263 14 o 0.0 3.2 110.7 = 6951 1458280  z4.86 1019 4 77.40 13 32 o a3
2eans02 20 66 2451960 ED: 0:02 1780 o P2 Sm e - 1454061 1453863  24.12  104.1  0.02 0.23 230 35 -46 119
1500798  24.50 1500546  z4. 0.0z 299 13 -106 5 a8 s2.4 116.4 = 1675872 i1s7sezz 2614 ss.4 002 083 B4 a1 50 143
1697459 28.17 1696313 28 004 16 12 e 7 a7 o 107.0 = e i e i a5 e
1787089 29.65 1786436 29 004 s 11 ane . 31 sslz 107.8 = e e ke e e e el e e
920161 1s.27 919334 18 010 1m 2 4 o ez 6.z 1146 = e e s it 5o oin s Gt i e
ZeHiB01 A o0 neslioans 4 ozt T L B Lo S SR - 2496201  41.42 2493626  41.38  s1.8  0.12 2.06 23 13 132 8.2
2700210 434 270m00 44 0.01 a2 o 1 72 250 749 89.0 = 2678160 44,44 2678008  44.43 837 001 o012 207 -15 120 7.4
Arscioaliis sl race s a2 LoH 2 O E7asENas 2 ac AL e = 4805631 75.74 4B04sES  75.73 106.5  0.02 0.3 5 14 1sa 6.3
- 13642787 223.05 13eaze7z 223 0-00 166 13 121 3ls 1378738  se.z 95.6 61.3 = s e pateen Sl i sl R S
saTuRN —- - 1420894 23.57 1360esz _ 22.58  125.0  4.86  84.87 263 14 o a0 o 0.0 ss.z 1107 e T T
Rev 242 INBOUND
2016 - 2527T10:36:00 SCE
. Apospse_ 242 + 001722:23:26
n Perispse 242 - 004T01:12:40
. 5 min
12.0 days
. . 1436657 km 23.84 Ra
252 10 36 00 s Pas
I . . 1023672 km 16299 Rs
4

Saturn

Range

Sub-S/C

Lat.

Segment Start
Apoapse
Segment End

23.63
25.83
23.84

124.6
101.9
80.4

+14
+32
+45

8.
ORS b/s angle 99.5 deg
Pt [NEG_Y a [SATURN ~] andaion [pos X (U ) wih [NsP ] o8S zed angle 2.2 deg -
User Vector - RA: g0 [ e [ w J[ mR | [ZomOw | @ [ Labels @] Aees Year t ‘> H< 3 Hour
DEC 3138 [k [ _Resst [ Rgt | [FlSoeen | Onbits  [7] Vectors o b‘ [ <J >J ks
V] Image Down | [¥] HiRes Zoom In 7] FOVs 7] Lat/Lons r
Tum Analyzer: | SATURN v o [EARTH 10.7min / 103.3deg

s/c sat SUB_s/C  DLON
B0DY occ? occ? LON LAT (deg)
SATURN - -- 1436657 23.84 1373323  22.839 219 45 o
1347736 22.36 1347601  22.36 228 43 -43
1316034 21.84 1315783  21.83 230 51 -3¢
1648506  27.35 1647971  27.34 16 38 159
1293080 21.55 1298489  21.55 1z sz a7
1433155  24.78 1492431  24.76 70 43 84
2129887 35.34 2127312 35.30 31 29 112
2484956 41.23 2484854  41.23 315 -23 115
4591582 76.13 4530837  76.17 0 15 17
13663541 226.71 13663431  226.71 281 14 162
SATURN -- -- 1436657 23.84 1379323  22.85  80.4  4.81  B3.52 213 45 o 3.3 o 0.0 103.3 2.9

— Keven Uchida
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Solar Geometry — ORS Boresight Concerns

Saturn 241_242 Legacy

No ORS Boresight Solar Constraints/Issues on
Science Pointing in this Segment

— Keven Uchida dience Dbsring s Sequonce Team 8 07/31/2017 —



Daily Science Highlights

Saturn 241_242 Legacy

DOY 248: The Saturn 241 242 segment started on this day. It was a short CAKE segment (5 days long,
spanning two downlinks), and is the last segment of the S95 sequence. Science began with nearly 14
hours of UVIS EUV/FUV imaging, using UVIS’s FUV high resolution boresight, to study the distribution
of hazes and organics in Saturn’s northern hemisphere — CIRS and ISS rode along.

DOY 249: Early on this day we began with CIRS mid-infrared mapping (CIRS_MIRMAP), over the
course of two complete rotations (22 hours), to measure upper troposphere and tropopause temperatures. It
was immediately followed by a downlink.

DOY 250: Upon return from Earth point for downlink, CIRS stared (with UVIS and VIMS as riders) at the
northern hemisphere of Saturn, for nearly one rotation period, to study its atmospheric composition
(CIRS_COMPSIT). Toward the end of DOY 250, as phase angle decreases, UVIS and VIMS then turned
toward observations of Saturn’s northern aurora: UVIS first led with an 8 hour auroral slew observation
(AURSLEW), with CIRS and VIMS riding. VIMS then took the lead with an 8 hour stare observation
(AURSTARE), with CIRS, ISS and UVIS riding.

DOY 251: The segment (and sequence) was concluded with another CIRS mid-infrared map (MIRMAP)
(with I and V riding) at higher sub-SC latitude, and lower phase angle, than that performed on DOY 249.

DOY 252: The CIRS MIRMAP started on DOY 251 continued into the first hour of DOY 252. It was then
followed by a downlink, to a 70m, to clear the SSR.

— Keven Uchida dience Dbsring s Sequonce Team 9 07/31/2017 —



Saturn 241_242 Legacy

Segment Integration Planning

— Keven Uchida dience Dbsring s Sequonce Team 10 07/31/2017 —



Timeline Gaps and Suggested Observations

Saturn 241_242 Legacy

Gap Start End Duration Phase Rs range Sub-S/C Snapshot
angle Lat. (mid-gap)
(range)
1 |2016-248T11:32:00 [2016-249T23:26:00 001T11:54:00 | 124.6 - 107.6 23.63 - 25.68 +14 t0 +27
See Npte 1
2 |2016-250T11:16:00 |2016-252T00:56:00 001T13:40:00 | 102.4_85.2 25.83 — 24.59 +31 to +43
See Npte 1

Note 1: All gaps/observation periods were filled with “CAKE” template activities.

— Keven Uchida
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Initial SMT and Data Volume

Saturn 241_242 Legacy

Beginning of Integration:

DATA VWOLUME SUMMARY --- TEAMSFER FRAME OVERHEAD IWCLUDED <80 BITS PER 8200-EIT FRAMEX

OBSERYATION_PERIOD DOWHL T _PRSS

P4 I PS5 RECORIED | FLAYBACK
| I
I | I I
Start End | START SCI He+E TOTAL CPACTY MRGM | OPMAY | SCI  EMGR | TOTAL CPACTY MARGM MET_MARGH CAROYRI
DOWMLIME PASS MAHE doy hhimm  doy hhimml {Mby  (Mb: (Mbr <HbY  {WbY (MBI MBY 1 (WbY {Mb} I fMb} (Wb} (Wb} <HBY  CEM O dHBY

I
SP_241FEA_C34HEFSENZR0_PRIME 250 01336 250 10336 0 1740 164 1904 3322 1418 0 161 53 2118 a0l -1318 128 -ZF 1317 |
SP_242EA_CYOMETSEQZ2G2_PRIME 202 01:36 252 10336 1317 19639 165 3451 3322 -128 0 1E1 52 Zh36 2204 -183 ] 0¥ 183 |
I

TATA WOLUME REPORT --- TRAMSFER FRAME OVERHEAD WOT INCLUDED

Start End CAPS COA CIRS  IMMS 155 MAG ~ WIMI RADAR  RPWS  UVIS YIWS PROBE  EMGR TOTAL
Event. doy hhimm  doy hhimm by Wby (Wb (Mby (Wb} (Wb (Mby (Wb (Wb (Mby (Wb} (Wb (MBY  CMBD
OBSERYATION_NOR 243 10:52 200 01:36 0,0 36,5 0,00 13,9 1430.4 34,4 9T 0,0 125,5 0,0 0.0 0,0 161.9 1986.3
SP_241EA_C34HEFSENZG0_PRIME 200 01:36 200 10:36 0.0 8.5  86.4 3.2 0.0 8.0 19.4 0.0 23,2 4.9 0.0 0.0 0.0 158.7
DAILY TOTAL SCIEMCE 248 10:h2 260 10:36 0.0 45,0 86.4  17.2 1430.4 42,4 1031 0.0 154.7 4.9 0.0 0.0 161.9
OBSERYATION_MOR 240 10:36 262 01:36 0.0 36.8 0.0 24,1 1844.3 34,7 84.2 0.0 126.4 0.0 0.0 0.0 163.0 2114.1
SP_242ER_C7OMETSENZ52_PRIME 262 01136 262 10:36 0.0 8.5 86.4 3.2 0.0 8.0 19.4 0.0 23,2 4.9 0.0 0.0 0.0 158.7
TAILY TOTAL SCIEMCE 250 10336 252 10336 0,0 453 86,4 27.3 16448 42,7 1037 0,0 155,5 4,9 0.0 0,0 1630

CAPS CIA CIRS INHS 155 HAG HIHI RADAR  RPWS WIS WINMS PROBE
(Hb) (Hbd (Mbd (Hb) (Hbd (Mbd (Hb) (Mbr  GMbY (Hb) (Hbd (Mbd

TOTAL RECORDED ¢OPMAY data not included) 0.0 0.3 172.8 44,5 3075.3 85,1 206,8 0,0 3102 9.9 0,0 0,0

— Keven Uchida cience Plarsing s Seuence Tean 12 07/31/2017 —



Waypoint Selection

Saturn 241_242 Legacy

Good Waypoints

START l[END [POS X 2 NSPIPOS X 2 NEPINEG X 2 NSPINEG X 2 NEP|POS 7 2 NSPIPOS 7 2 NEPINEG Z 2 NSPINEG Z 2 NEPINEG X 2 SUNNEG Z 2 EARTH
2016-248T10:52:00 | 2016-250T01:36:00

2016-250T10:36:00 |2016-252T701:36:00

RBOT Friendly

'OBSERVATION PERIOD |START |END | Posx | NEGX | Pos Z | NEG Z |
SP 241NA OBSERV248 NA |2016-248T10:52:00 |2016-250T01:36:00 | 191.9/420| - 191.9/420| -
SP 241NA OBSERV250 NA [2016-250T10:36:00 [2016-252T01:36:00 | 191.9/420| - 191.9/420]

— Keven Uchida - o o 13 07/31/2017 —
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Waypoints Chosen

Saturn 241_242 Legacy

Waypoint 1 (2016-248T11:32:00 to 250T00:06:00): UVIS_FUV to Saturn, POS_Z to NSP

— Keven Uchida dience Dbsring s Sequonce Team 14 07/31/2017 —



Notes & Liens

Saturn 241_242 Legacy

* Pointing:

— Waypoints are RBOT friendly when compatible with science.
* SMT

— No SMT warnings
* DSN:

— 70m usage for sequence exceeds project commitment of <= 35%; is at 50%
» Disposition: Only 2 passes in this segment, with one being a 70m.
— Number of sequence upload passes is 2; should be 5 or more

Disposition: Only 2 DLs in this last segment of S95, all of which are specified as uplink passes. All remaining UL passes are in the
prior segment(s).

* Resource checker:

— No resource checker items.
* Opmodes:

— No unusual OPMODES
* Hydrazine:

— N/A

* Special Activities:
— None

Sequence Liens (should all be SPLAT items):

— No liens

— Keven Uchida dionce Planming s equonce | eam 15 07/31/2017 —



