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Saturn 151-152 Legacy

Segment Overview and Final Products
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Segment Summary

Saturn 151-152 Legacy

* Saturn 151-152 was a ~26-day segment that encompassed two periapses with a “CAKE” (Cassini
Apoapse for Kronian Exploration) between them. It executed in the first equatorial phase (EQ-1) of
the Solstice Mission.

* The bulk of the timeline between periapses was filled primarily with typical CAKE template
activities, such as wind studies, UVIS EUV/FUVs, and CIRS-led composition and mapping. Other
Saturn observations included ISS Saturn global movie and storm watch monitoring campaign.

* Noteworthy out-of-discipline activities included Titan Cloud Monitoring campaign, an RSS
atmospheric occultation of Saturn and MAG calibration rolling. An ISS observation of a small
irregular satellite (Targeq) was also performed.

* RSS performed an atmosphere ingress occultation prior to Rev 151 periapse. Other periapse
observations included multiple VIMS observations including Saturn Hi-Res equatorial Plume
Imaging, star occultations and a relatively high-resolution 19-hour movie focussed on the “String of
Pearls” latitude, beginning 10 hours after periapse. CIRS also performed a Saturn Limb
observation to obtain stratospheric thermal structure by means of limb sounding in the mid-IR,
longitude coverage.

* There were ORS solar constraint issues during each periapse (similar geometry, see pg. 13)
which were handled by observing the southern hemisphere as the Sun briefly crossed behind the
north polar limb of Saturn. Constraint management was not requested.

* A single waypoint was used for the entire segment until heating forced a change at 152 periapse.

* Significant data cuts and a station upgrade were necessary to fit the data volume into the

available resources.
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Saturn 151-152 Legacy
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2011-232T709:19:00

XBAND®olEarth
XBAND@oEarth

NEG_Z@o[B7.5/83.7
NEG_Z®oB7.5/83.7

ISS_152TI_M90R3CLD231_PRIME lcw  [2011-231708:59:00 [E152_M90R3CLD231+000T00:00:00 000T01:30:00 [2011-231710:29:00 |ISS_NACHomitan NEG_Z%0187.5/83.7

NEG_Z®o[B7.5/83.7

SP_152EA_DLTURN232_PRIME | Je011-2321070900]  ]o00700:40:00]2011-232707:49:00 | XBANDoEarth POS_X®0[249.9/84.0

POS_X#0249.9/84.0
NEG_X#0[249.9/84.0

SP_152EA_M34HEFNON232_PRIME

2011-232709:19:00

000T09:00:00

2011-232718:19:00

XBANDRolEarth

Rolling/SRU

NEG_Y@ofBaturnd0,0,-9.5),MIMI

SP_152SA_WAYPTTURN232_PRIME
NEWBNVAYPOINT

2011-232T718:19:00
2011-232T718:59:00

000T00:40:00
000T12:50:00

2011-232T718:59:00
2011-233707:49:00

ISS_NACRoBaturn
ISS_NAC&oBaturn

NEG_Z@o[B7.5/83.7
NEG_Z®oB7.5/83.7

CIRS_152SA_MIRMAPO03_PRIME 2011-232718:59:00 000T711:00:00 {2011-233T05:59:00 | CIRS_FP3@&oBaturn NEG_Z@oNSP
{ ISS_152SA_MONITOR002_PRIME 2011-233T05:59:00 000T01:10:00 [2011-233T07:09:00 |ISS_NAC#oBaturn NEG_Z®o[B7.5/83.7
SP_152EA_DLTURN233_PRIME 2011-233707:09:00 000T00:40:00 {2011-233T07:49:00 | XBANDRoEarth NEG_XEoENEP

2011-233T07:49:00 000T11:10:00 2011-233T18:59:00 XBANDREoEarth NEG_X#oENEP
SP_152EA_YBIAS233_PRIME 2011-233T07:49:00 000T701:30:00 [2011-233T09:19:00 | XBAND&oEarth NEG_X#oENEP
SP_152EA_M34HEFNON233_PRIME C 2011-233709:19:00 000T09:00:00 {2011-233T18:19:00 | XBANDRoEarth Rolling/SRU NEG_X@EoENEPRIENSP,ECAPS

SP_152SA_WAYPTTURN233_PRIME
NEWBNVAYPOINT
CIRS_152SA_FIRMAPO01_PRIME

2011-233T718:19:00
2011-233T718:59:00
2011-233718:59:00

000T00:40:00
000T14:05:00
000T13:25:00

2011-233T718:59:00
2011-234T709:04:00
2011-234708:24:00

ISS_NACRoBaturn
ISS_NACRoBaturn
CIRS_FP1&oBaturn

NEG_Z[#0[87.5/83.7
NEG_Z@0[87.5/83.7
NEG_X®oNSP

SP_152EA_DLTURN234_PRIME
NEWBNVAYPOINT

—
o
©

@) NEWAVAYPOINT

Lo

(@

©

Q)

SP_152EA_M34HEFOTP234_PRIME

CEM

2011-234T708:24:00
2011-234T709:04:00

2011-234T709:04:00

000T00:40:00
000T09:40:00

000T09:00:00

2011-234T09:04:00
2011-234T718:44:00

2011-234T718:04:00

XBAND@oEarth
XBAND®oEarth

XBAND@oEarth

NEG_X#oNSP
NEG_X@oNSP

4_Hr_Rolling

NEG_X@EoENEPRrANSPEchanged®@o®RA/DECH

equiv),iLAPS

SP_152SA_WAYPTTURN234 PRIME

NEWENVAYPOINT
UVIS_152SA_EUVFUV003_PRIME

2011-234T718:04:00

2011-234T718:44:00
2011-234T18:44:00

000T00:40:00

000T14:46:00
000T05:36:00

2011-234T718:44:00

2011-235709:30:00
2011-235T00:20:00

ISS_NACEoBaturnl

ISS_NACEoBaturni

,10.0Bleg.Dffset)

UVIS_FUV@oBaturn

(0.0,0.0,10.0Rleg.Bffset)

NEG_X#oNSP

NEG_X®oNSP
NEG_X®oNSP

NEWBVAYPOINT
SP_152EA_M70METOTB235_PRIME

C,E,IN

2011-235T09:30:00
2011-235T09:30:00

000T09:40:00
000T709:00:00

2011-235719:10:00
2011-235T18:30:00

XBAND®oEarth
XBANDRoEarth

NEG_X®EoNSP
NEG_X®oNSP

VIMS_152SA_OMICETOCCO01_PIE CM 2011-235T700:20:00 000T702:30:00 {2011-235T02:50:00 | CIRS_FPB&oB4.836/- NEG_XEoEINSP CollaborativeRider(s):EIRS
CollaborativeRider(s):&/IMS.@Point&ol
alpha®rifrom®:16-5:56ATRoRover?
ingress@tBONEtD:36UT.Anclude@BONZSE
part®dfAIMBINT.Dbs@Extended20@ninutes?

CIRS_152SA_LIMBINTO01_PIE V 2011-235T702:50:00 000T06:20:00 {2011-235T09:10:00 | CIRS_FPBEoBaturn NEG_X&EoINSP at@nd.B@IphafDriE3-88.793/+7.407

Periapse@REZH.044Rs,Hatx.. 2011-235T03:58:14 000700:00:01 {2011-235T03:58:15

SP_152EA_DLTURN235_PRIME 2011-235T709:10:00 000T00:20:00 [2011-235T09:30:00 | XBAND®oEarth NEG_X&oINSP

same@s@TPEass,ZLAPS

SP_152SA_WAYPTTURN235_PRIME

NEWBVAYPOINT

—{|vIMs_1525A_PEARLMOV001_PRIME

2011-235T718:30:00
2011-235T719:10:00
2011-235719:10:00

000T00:40:00
000T19:54:00
000T19:14:00

2011-235719:10:00
2011-236715:04:00
2011-236T14:24:00

ISS_NACRoBaturn
ISS_NAC&EoBaturn
ISS_NACRoBaturn

POS_Z#o[B7.5/83.7
POS_Z®0[B7.5/83.7
POS_Z#oB7.5/83.7

SP_152EA_DLTURN236_PRIME

Gap 6

2011-236T14:24:00

000T700:28:00

2011-236T14:52:00

XBANDM@oEarth{0.0,0.0,-

5.0Rleg.Bffset)

POS_X#o250.0/20.0

SP_152EA_DLTURN536_PRIME

NEWBNVAYPOINT

2011-236T14:52:00
2011-236T15:04:00

000T00:12:00
000T11:11:00

2011-236T15:04:00
2011-237702:15:00

XBAND@oEarth
XBAND®oEarth

POS_X#o224.7/86.0
POS_X#o224.7/86.0

SP_152EA_YBIAS236_PRIME

2011-236T15:04:00

000T701:30:00

2011-236T16:34:00

XBAND®oEarth

POS_X@o224.7/86.0

|SP_152EA_G70METNON236_PRIME

2011-236T16:34:00

000T09:00:00 [2011-237T01:34:00 | XBAND®&oEarth

[Rolling/sru

| POS_X#oENEPRIENSP,ELAPS

— Kelleher
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Final Sequenced SMT and Data Volume (1 of 3)

Saturn 151-152 Legacy

DATA WOLUME SUMMARY --- TRANSIER FRARME OVERHEAD IMCLUDED (EO BITS PER HB00-BIT FRAME)

|
|
P4 | ®5 | RECORDED | PLAYBACK
[— |
Start End START SCI HE+E TOTAL CEBACTY MRGN | OPNAV | 5CI EMGR | TOTAL CPACTY MARGN NET MARGN CAROVR
DOWNLINKE FASS NAME doy hh:mm doy hh:mm| (Mb) (Mb) (Mb) (Mb} (Mb) (Mb) | (Mb) | (Mb) (Mb) | (Mb) (Mb) (Mb) (Mb) (%) (Mb)
SP_151EA G70METNON212 PRIME 212 18:06 213 03:06 0 1593 165 1758 3322 1564 0 1222 53 3033 3135 101 191 1% 0
SP_151EA_G70METNON214_PRIME 214 17:51 215 02:51 0 2871 164 3035 3322 287 0 220 53 3308 3091 -218 146 1% 217
SP_151EA_C34BWGNON216 _PRIME 217 00:06 217 09:06 217 1353 191 1761 3322 1561 0 219 53 2033 668 -1365 146 1% 1365
SP_151EA_C70METNON218_PRIME 219 00:06 210 09:06 1365 1287 165 2817 3322 505 0 219 53 3088 3178 B9 236 1% 0
SP_151EA G34HEFNONZ20 PRIME 220 17:36 221 02:36 d 1409 137 1546 3322 1776 0 201 53 1B0OD 752 =1048 147 1% 1048
SP_151EA_G70METNON222 PRIME 222 17:20 222 22:35 1048 1645 164 2856 3322 466 0 113 31 3000 1869 -1131 147 1% 1131
SP_151EA G34HEFNONZ222 PRIME 222 22:35 223 02:20 1131 a [i] 1131 3322 2192 0 ER 22 1241 34 =937 147 1% 936
SP_152EA_G70METNON224 PRIME 224 17:20 225 02:20 936 2074 165 3175 3322 147 0 235 53 3463 3146 -317 169 1% 317
5P _15ZEA GTOMETNONZ26 PRIME 226 17:05 227 02:05 317 2380 164 2870 3322 452 0 201 53 3124 3181 56 169 1% 0
SP_152EA_G34HEFNON228_PRIME 228 17:05 229 02:05 0 991 165 1156 3322 2166 0 201 53 1409 708 -701 112 1% 701
SP_152EA_C70METNON230_PRIME 230 23:19 231 08:19 701 1855 191 2747 3322 575 0 201 53 3001 3113 111 190 1% 0
SP_152EA_M34HEFNON232 PRIME 232 09:18 232 18:19 0 995 106 1101 3322 2222 0 219 53 1372 648 -725 79 1% 725
SP_152EA_M34HEFNON233_PRIME 233 09:19 233 18:19 725 380 63 1168 3322 2154 0 214 53 1434 648 -787 141 1% 787
SP_152EA M34HEFOTP234 PRIME 234 09:04 234 18:04 787 416 62 1265 3322 2057 0 232 53 1549 528 -1022 141 1% 1021
SP_152EA_M70METOTB235 _PRIME 235 09:30 235 18:30 1021 1724 65 2811 3322 511 0 412 53 3276 2676 -600 141 1% 600
SP_152EA_G70METNON236 PRIME 236 16:34 237 01:34 600 2488 93 3181 3322 141 0 369 53 3603 2983 -621 400 2% 620
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Final Sequenced SMT and Data Volume (2 of 3)

Saturn 151-152 Legacy

DATA VOLUME REPORT --- TRANSFER FRAME OVERHEAD NOT INCLUDED
Start End CAPS CDA CIRS INMS ISS MAG MIMI RADAR REWS UvIsS VIMS PROBE ENCR TOTAL
Event doy hh:mm doy hh:mm (Mb) {Mb) (Mb) (Mb) {Mb) (Mb) {Mb) (Mb) (Mb) {Mb) (Mb) (Mb) (Mb) (Mb)
OBSERVATION_NOR 211 83:87 212 1B:86 148.3 73.5 418.4 14.8 48 69.3 118.3 .2 413.6 2B9.B 8.8 .8 162.9 1741.3
SP_151EA_G7BMETMONZ12_PRIME 212 1B:86 213 83:06 32.4 17.8 Bb6.4 3.2 B.@8 16.8 27.5 9.8 1823.6 4.9 B.@8 B.a p.2 1211.1
DAILY TOTAL SCIEMCE 211 B3:87 213 B3:86 172.7 G9.5 496.8B 17.3 48.8 B5.3 146.8 B.@ 1437.2 2894.8 B.@a B.8 162.9
OBSERVATION_NOR 213 @3:86 214 17:51 138.5 73.1 274.8 24.8 470.0 7.2 11B.6 9.8 285.4 12.3 1450.0 B.8 162.2 3006.9
SP_151EA_GYBMETMONZ14_PRIME 214 17:51 215 B82:51 32.4 17.8 Bb.4 5.8 B.2 16.8 27.5 B.2 29.2 4.8 B.2 B.@a p.2 21B.4
DAILY TOTAL SCIEMCE 213 @3:06 215 B2:51 171.9 o@.1 361.2 20,8 470.0 03.2 146.1 B.0 234.6 17.3 145@.8 6.8 162.0
OBSERVATIOMN_MNOR 215 B2:51 217 @0:06 162.9 B5.4 310.4 24.6 48.0 Gg.2 138B.5 B.2 l4e.6 317.0 . B.@ 1809,1 1529.7
SP_151EA_C34BWGNONZ16_PRIME 217 @@:86 217 B0:86 32.4 17.8 BE.4 3.2 B.0 16.8 27.5 B.0 20.2 4.9 B.0 B.a B.® 216.7
DAILY TOTAL SCIENCE 215 B2:51 217 B9:86 185.3 182.3 485.8 27.8B 48.8 114.2 166.8 .8 175.8B 322.@ 8.8 .8 1B9.1
OBSERVATION_MNOR 217 B9:06 210 BB:B6 169.8 73.6 30B.4 14.2 291.8 E3.4 1189.3 B.8 126.3 14.5 B.0 B.8 163.2 143E.5
SP_151EA_C7@METMNOMZ18_PRIME 219 82:26 219 29:86 32.4 17.8 B6.4 3.2 B.@8 16.8 27.5 20.2 4.8 B.08 B.a .8 216.7
DAILY TOTAL SCIEMCE 217 B9:B6 219 B9:86 201.4 Gp.5 4B4.8B 17.3 291.8 B5.4 146.89 B.@2 155.5 198.4 B.@a B.8 163.8
OBSERVATION_MNOR 219 @9:@6 228 17:36 Bl.9 61.3 115.2 11.7 658.8 57.8 78.2 9.2 185.3 72.5 170.8 B.& 135.8 1531.7
SP_151EA_G34HEFMNONZZ0_PRIME 228 17:36 221 B2:36 22.7 17.8 Bb.4 3.2 B.@a 16.8 19.4 B.a 29.2 4.8 B.@a B.@ B.2 198.8B
DAILY TOTAL SCIENCE 219 B9:@6 221 B2:36 104.6 78.3 201.6 14.9 B52.0 73.8B B9.6 B.2 134.4 7.4 17@.8 B.@ 135.8B
OBSERVATION_MNOR 221 B2:36 222 17:28 97.6 73.1 115.2 13.9 G56B.8 6B.O B3.7 B.2 125.5 364.1 128.80 B.8 161.9 1791.8
SP_151EA_G7VOMETMNONZZZ_PRIME 222 17:28 222 22:35 13.2 9.8 45.9 1.9 B.@ 9.3 11.3 B.@ 17.8 2.8 B.@ B.@ B.@ 111.5
SP_151EA_G34HEFNONZZZ_PRIME 222 22:35 2Z3 BZ:20 5.4 7.1 48.5 1.4 8.8 6.7 B.1 8.8 1z.1 2.1 8.8 B.a 8.8 B7.4
DAILY TOTAL SCIENCE 221 B2:36 223 B2:28 128.3 99.8 28l1.6 17.2 G56B.0@ B4.9 183.1 9.2 154.6 369.1 120.0 B.ad 151.9
OBSERVATION_NOR 223 P2:20 224 17:28 263.3 73.6 15B.4 24.1 56@.8 13B.7 119.3 B3B.1 79.7 8.8 .8 1p3.0 221B.2
SP_152EA_G7BMETMNONZZ4_PRIME 224 17:28 225 B2:28 32.4 17.8 Bb.4 3.2 B.@ 32.8 27.5 B.@ 29.2 4.8 B.@ B.@a B.a 232.7
DAILY TOTAL SCIENCE 223 B2:20 225 B2:20 205.7 gp.5 244.8 27.3 5eR.9 178.7 146.9 B.2 BBET.Z2 B4.6 B.2 B.2 163.0
OBSERVATION_NOR 225 B2:20 226 17:85 262.4 73.1 31b.8B 14.8 544.0 137.8 11B.6 B.a 125.5 115.9 260.8 B.8 162.8 2538.1
SP_152EA_GYOMETMOMNZ2Z26_PRIME 226 17:85 227 B2:85 22.7 17.8 Bb.4 3.2 B.2 16.8 19.4 B.@2 209.2 4.8 B.2 B.@ B.2 198.8
DAILY TOTAL SCIEMCE 225 B2:20 227 BZ:85 2B5.1 0@.1 483.2 17.2 044.8 153.8B 138.0 B.8 154.7 12Z28.9 2E60.0 6.8 162.0
OBSERVATIOMN_MNOR 227 B2:@5 228 17:85 9B. 3 73.6 145.2 14.8 48.0 B9.4 B4.2 B.2 120.3 322.0 B.2 B.8 163.2 1144.9
SP_152EA_G34HEFNONZZB_PRIME 22B 17:85 229 BZ:85 22.7 17.8 BE.4 3.2 B.0 16.8 19.4 B.0 20.2 4.9 B.@ B.a B.® 10B.B
DAILY TOTAL SCIENCE 227 B2:85 229 B2:85 121.8 99.5 231.6 17.3 48.0 B5.4 183.7 B.8 155.5 327.8 B.@8 B.a 163.8
OBSERVATION_NOR 229 p2:85 23@ 23:19 114.8 B5.3 1B@.0 16.3 650.8 Ba.4 87.7 146.5 S5B.® 419.8 .8 1B9.@ 2027.3
SP_152EA_C7BMETMNONZ30_PRIME 230 23:19 231 BB:19 22.7 17.8 Bb6.4 3.2 B.@8 16.8 19.4 B.@8 29.2 4.9 B.@8 B.a p.a 188.8B
DAILY TOTAL SCIEMCE 229 p2:85 231 B8:19 136.7 182.3 266.4 18.5 B58.8 86.4 117.1 .2 175.7 62.9 418.8 B.a 189.8
OBSERVATION_NOR 231 @B:19 232 99:19 9.8 47.2 170.4 3.8 B3.0 44.5 76.5 B.@8 Bl.a 374.4 1.8 .8 184.5 19098.4
SP_152EA_M34HEFMNONZ232_PRIME 232 @89:19 232 1B:19 32.4 17.8 Bb.4 3.2 B.2 16.8 27.5 B.2 29.2 4.8 B.2 B.@a B.2 216.7
DAILY TOTAL SCIEMCE 231 @B:10 232 1B:19 122.4 64.1 256.8B 12.2 B3.@ EA.5 104.8 .2 11@.1 379.3 18.8 6.8 1p4.5
OBSERVATIOMN_MNOR 232 18:19 233 ©9:19 54.8 28.3 15B.4 5.4 9.0 26.7 45.9 B.@2 4B.6 B.2 . B.@ B2.7 439.1
SP_152EA_M34HEFNOMNZ33_PRIME 233 ©89:19 233 1B:10 32.4 17.8 BE.4 3.2 B.0 16.8 27.5 B.0 20.2 B.8 B.0 B.a B.® 211.7
DAILY TOTAL SCIEMCE 232 18:19 233 18:19 B6.4 45.3 244.8 B.B 9.8 42.7 73.4 B.@8 7.8 B.@8 B.08 B.a 62.7
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Final Sequenced SMT and Data Volume (3 of 3)

Saturn 151-152 Legacy

DATA VOLUME REPORT --- TRANSFER FRAME OVERHEAD NOT INCLUDED

Start End CAPS CDA CIRS INMS IS5 MAG MIMI RADAR REWS 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 232 18:1% 233 89:19 54.0 2B.3 158.4 5.4 5.8 26.7 45.9 2.0 4B.6 a.@ a.@ a.9 62.7 439.0
SP_152EA_M34HEFMNONZ233_PRIME 233 B89:1% 233 18:19 32.4 17.8 BE.4 3.2 8.2 16.8 27.5 B.a 28.2 B.a B.a B.a 8.8 211.7
DAILY TOTAL SCIENCE 232 1B:19% 233 18:19 BE.4 45.3 244.8 B.B 9.8 42.7 73.4 B.a 77.8 B.a B.a B.g B2.7
OBSERVATION_NOR 233 1B:19% 234 pS:84 53.1 27.B 183.2 5.3 B.2 26.2 45.1 B.a 6l.8 B.a B.a B.8 61.6 473.5
SP_152EA_M34HEFOTP234_PRIME 234 09:04 234 18:04 32.4 17.8 BE.4 3.2 8.8 16.8 27.5 B.a 42.1 4.9 B.a 6.a B.@8 229.8
DATILY TOTAL SCIENCE 233 18:19% 234 1B8:04 85.5 44.8 279.6 B.6 0.8 42.2 72.7 2.8 1p3.2 4.9 a.@ a.9 6l.6
OBSERVATION_MNOR 234 1B8:84 235 B9:30 B4.1 29.1 167.5 15.6 48.8 52.3 47.2 2.9 1843.4 101.4 120.0 8.9 64.5 1773.3
SP_152EA_M7RMETOTB235_PRIME 235 ©9:3@ 235 18:38 32.4 17.8 BE.4 3.2 8.2 16.8 27.5 g.8 220.3 4.9 B.a B.e 8.2 487.8B
DAILY TOTAL SCIENCE 234 1B:84 235 1B:3@ 116.5 46.1 253.8 18.9 4B8.8 BB.3 74.8 8.8 1263.7 186.4 128.8 B.a 64.5
OBSERVATION_NOR 235 1B:3@ 236 16:34 79.4 153.9 277.8 7.9 368.8 JB.5 67.5 B.a8 35@.8 8.8 1e58.8 B.a 92.2 2557.2
SP_152EA_G7BMETMONZ36_PRIME 236 16:34 237 B1:34 155.3 17.8 BE.4 13.3 B.2 32.8 27.5 B.a 29.2 4.4 B.a B.g B.8 365.8
DAILY TOTAL SCIENCE 235 1B:38 237 91l:34 234.7 178.8 363.4 21.3 368.0 118.5 85.1 B.28 4208.0 4.9 1850.8 6.a 92.2
OBSERVATION_NOR 237 Bl:34 237 22:49 76.5 4@.1 72.8 7.7 4B7.B 75.6 E5.0 B.@a 532.B BBB.1 247.8 6. BE.B 2281.1
SP_152EA_CT7@METMONZ37_PRIME 237 22:49 238 @87:49 4081.8 17.8 B86.4 3.2 0.8 32.8 27.5 2.0 9B.7 4.9 a.@ a.9 B.9 678.9
DAILY TOTAL SCIENCE 237 Bl:34 238 B7:49 477.5 57.1 158.4 18.9 467.6 187.6 82.6 2.2 B31.5 61l3.0 247.8 B.e BE.B
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Segment Geometry (1 of 2)

Saturn 151-152 Legacy

Rev 151 IKBOUND

2011 - 211T03:47:07 SCET

2011 JUL 30 03:47:07 SCET

2011 JUL 30 05:10:2% ERT _ eg ar e
Apoapse_ 151 + DOST1S:36:45

Periapse_151 - DO2TI4:25:21

Light time:  83.4 min

Orbit period: 21.7 days

Radivs 1367748 km 22.69 Rs
Rad_orl 1367723 Jm 22 89 Rs
2_ht_cyl 8544 kn 0.4 Rs
Hag L 22.70

Semi_sxs 1500545 km 24.90 Bs

Eccentricity 0.837

Inclination 0.37 deg
m 23 eg End (below
Earth range 10,02 AT

—-- DSH ELE¥ —- D/L —= TJ/L —————mmm

Goldstone 9.8 40.2
Canberra 53.2  25.8
Hadrid -51.4 -41.8

—— LOOK DIRECTION INFO ————mm
07 15.6 deg 2724 mrad
RA -62.581 deg
DEG 3.186 deg
Crosses BP_@  0.000 Bs
EPS 5.457 deg *
SEF 65.517 deg

- Vi SN Rev 152 OUTBOUND
OEZ b/s angle 92,4 deg - s N e
Point | NEC.Y %] at [ SATURN +) andatign (NEc X 5] = [up ) with | USER vEC | 9 e oo 294 fm ) 5400 UTC e ggii ;Uﬁzg?gig:.gg zzg

2011 AUG 25 03:00:11 ERT

User vector - RA:  +37.500 Tile L Up Tilt R (Zoom Out ) ™ [ Labels [ Axes Year ‘ a4 > ‘ | a4 b | Hour Apospes_ 158 + 012119:32:51
DEC: | +83.700 Left Reset Right Fill Screen ) () (] Orbits & Vectors | Month [« b | [« b | Minute i © A oD
EET———— ——— e = Orbit pericd: 21.8 days
Paste Current RA/DEC | # image (_Down ) # HiRes (_Zoomin ) [JFOVs ) Lat/lons Day | »| [« »|second o B ra mn 207 Be
B — Rad_cyl 1251714 km 20.77 Bs
Turn analyzer: | SATURN 3] to [ EARTH [%) about (2 %) on [RWA  [#] = 10.0 min / 94.4 deg Event [ <4 | 2_ht_cyl 408 kn 0,01 Rs
s tag_L 20.77
SSC SAT RANGE ___ALTITUDE_ FHASE ANGLF_DIAMETEE. SUE__s/C ALOK TEEL E_HEHT ___ANGLE  FROM__ Semi_axs 1506627 km 25.00 s
BODY 0567 0C67  (km)  (Bs) (k) (Fs)  (deq) (deg  wrad) LOF LAT (deg) (Kkm/s) (km)  SATEN EARTH RAN Eocentricity  0.838
Inclination 0.37 deg
SATURN — 1367749 22.69 1307481 2163  80.6 505  8.16 272 0 0 5.5 0 0.0 344 261 Sun_range 9.65 AU
HTHAS - 1544769 25,63 1544562 25.68  7R.6 002 0.27 4 -1 163 187 3367 2.0 96,4 8.1 Earth range  10.36 &U
ERCELADUS - 1123160 18,74 1128904 1873 81.3  0.03 0.45 176 0 3 103 28 0.7 337 25.4 ——— DSN ELET — D/L — WL ———
TETHYS - 1118429 18,52 1115892 18.52  T73.6 008 0.97 217 -0 -28 7.0 -910 7.4 1015 332 Boldstons 16.4 451
TTORE -E 1449325 24 .05 1448224 2404 B5.8 0. 04 0.78 290 o -95 BB 186 15.1 1093 41.2 Canberra 49.4 g0
RIEA - 934421 15,50 3357 15.49 5.6 0.03 1.64 226 -0 -28 4.5 2302 15.3 1095 41.4 tadrid 522 3.2
TITAN - 1810375 30,04 1807300 30,00 37.9 016 Z.84 310 o -a7 2.9 1967 43.8 1375 63.9 - LOOKE DIRECTION INFO - —
HIFERION - 2843859  47.13 2843714 47.18  97.0 001 012 43 -18 149 9.3 -I5515  16.8 778 9.8 Fov 1.2 deg 317.8 mrad
TAPETUS - 4526338 7510 4525585 75.09 1110 0oz 0.33 13 -4 134 8.8 -B24036 34.9 634 12.7 RA -153.051 deg
FHOEEE - —- 12691330 210,59 12691815 21059 141.3 0,00 0.0z /I -3 108 3.9 -1209924  66.0 32,3 40.4 IEC .072 deg
Crosses_RP_@ 0.000 s
SATURN - .- 1367749 22.69 1307481 2163 80.6 505 8.6 22 0 0 5.5 0 0.0 4 261 Ps 4.097 deg
SEP 42.981 deg
ORS bfs angle 168.6 deg
Point  NEG_Y IJ at | SATURM IJ and align | POS_X IJ Up ﬂ with | NSP u ORS rad angle 73.1 deg +
Saturn Ran e Phase An Ie User vector - RA: | +B1.184 TitL Up TiltR Zoom Out | @ [ Labels & Axes Yearl 4 > | ‘ <. » ‘ Hom
g g DEC: -9.536 Laft Reset Right Fill Screen Orbits [ Vectors Month | 4 > | ‘ - > ‘ Minute
t t t 22 R Paste Current RA/DEC & Image Down @ HiRes Zoom In @ Fovs Lat/lons Day | a4 > | ‘ . > ‘ Second
Segment Star .69 Rs 80.6 N
Turn analyzer: | SATURN K to | EARTH Ed about  Z Ed on | RwA EJ - 15.5min/ 168.2 deg Event ‘ a > ‘
9 S/C SAT RANGE __ALTITUDE____  PHASE ANBLR_DIAMETER SUB_5/C ALON  TWREL Z_HGHT  __ AWGLE___ FROM___
Per|a pse 151 4_05 RS 1352 BODY 0007 0CC? (km) (Es) (km) (Es) (deg) (deg wrad) LON LAT (deg) (kmrs) (km) SATRN EARTH  RAM
SATURN - - 1251714 20.77 1191446 19.77 11.4 5.52 633 114 a o 6.0 o 0.0 168.2 156.0
HIHAS - 1i44366  12.39 1144157  18.38  11.7  0.02 0.3 242 -0 -52 170 4476 7.4 1705 163.4
Apoa pse 45 93 RS 44 7 ENCELADUS 1079447  17.91 1079194 17.91  11.8  0.03 0.48 232 0 40 14.5 - 2.1 170.7 164.1
. . TETHYS 958421 15.90 957881 15.89 1.3 0.06e 1.13 187 -1 -5 100 4993 1.5 168.8 157.5
DIONE — —  3eizt 15.10 909557  15.09  16.1  0.07 124 151 0 21 6z —191 25 161.7 147.5
RIEA 735200 12,20 734435 12,19 11.3  0.12 2.08 138 -0 = &0 137 6.2 1706 162.2
Peria Se 152 4 05 RS 135 3 TIT&N BIPS52 11.57 694977 11.53 67.3 0.4%2 7.38 278 =0 =33 8.0 4578 0.3 1165 133.7
p o . HIFERION  —- -—- 285336  4.74 285263 473 165.0  0.07 115 65 43 z 53 4277 1667 103 10.8
IAFETUS  —— - 3203478 53.15 3202730 5314 93.8  0.03 0.47 340 0 64 &1 238961 4.4 902 103.6
PHOEBE - —-— 10877144 180 .48 10877030 18048 120.4 0.00 0.02 26 1 50 7.8 —3362604 122.3 55.1 36.%8
Segment End 20,77 RS 11_4 SATURR —  —— 1251714  20.77 1191446 19.77  11.4  5.52  96.33 114 0 0 6.0 0 0.0 168.2 156.0
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Segment Geometry (2 of 2)

Rev 151 THBOUND
2011 - 213708:12:28 SCET
2011 AUG 81 08:12:28 SCET
Z011 UG 01 09:36: 07 ERT
Apoapse__151 + D10T20:02:06
Feriapse 151 + —00:00:00

Saturn 151-152 Legacy

Rev 152 OUTBOUND

2011 - 235703:58:15 SCET
2011 AUG 23 03:58:15 SCET
2011 AUG 23 05:24:19 ERT
Apospse__152 + 010721:57:06
Periapse_152 + 00:01:01

Light time: 83.6 min Light time fb 1 min
Orbit peried: 21.9 days Orbit period: 22.0 days
Fadius 244027 kn 4.05 Bs Radivs 243987 km 4.05 Bs
Rad_cyl 244024 Jn 4.05 Bs Rad oyl 243984 kn 4.05 Bs
Z_ht_oyl 1043 kn —0.0Z Bs Zht oyl  -1074 km -0.02 Rs
tag_L 4.05 tiag L 4.05
Send_axs 1509892 kn 25.05 Bs Sewi_axs 1514932 kn 25.14 Rs
Eccentricity 0838 Eccentricity  0.839
Tnolination 0.37 deg Inclination 0.37 deg
Sun_rangs 9.65 AU Sun_range 9.66 AU
Earth renge  10.06 AU Earth range  10.35 AU
--- DSK ELET -- D/L - W/L — --- DSK ELEY — D/L — U/L =mmmmmmm
Goldstone 436 117 Goldstone -11.2 232
Canberra 322 S6.4 Canberra 57.4 439
tadrid —11.6 —40.7 tadrid -42.1 -52.1

—~ LOOK DIRECTION INFO —--

—————— LOOK DIRECTION INFO ——
FOT L

8.3 deg 1540.9 mrad Fov 72.8 deg 1271.3 mrad
RA 60,855 deg FA 61.364 deg
IEC -5.820 deg DEC =5.793 deg
Crosses_RF_@ 0,000 Rs Crosses RP_@  0.000 Rs
EPS 5.409 deg * EPS 4.220 deg
ls A SEP 63 843 deg SEP 44.629 deg
- - - - — ORS b/s angle 4¢.8 deg . . . = ~ — . ORS b/s angle 44.7 deg
point [ NEG_Y  |+) at [ SATURN 7%) andatign [ NEGX 1% = [Up %) with [ USER VEC 5] 0RS rad angle 1005 deg Point  NEG.Y & Sl andaign NEGX Up | with NSP &) ‘ons rad angie 100.7 465
User vector - RA: | +37.500 TiltL ) vp )( TR ) “Zoom Out ) [ (] Labels ¥ Axes Year [« » | [« | Hour User vector - RA T Up Tilt R 71 [ Labels ¥ Year [ 4 » < » | Hour
DEC: | +83.700 Left ) ( Reset )( Right ) Fill Screen ) (0 (J Orbits @ Vectors | Month [« » | [ 4 » | Minute Left 7\ Month | € » < » | Minute
("Paste Current RA/DEC ) ™ image ( Down ) ® HiRes ZoomIn ) M Fovs () Lat/lons Day (4 b | [« p | Second 7! Image 7| HiRes 7| FOVs Day [« » < » | Second
Turn analyzer: | SATURN %) o [ EARTH T+ abouwt [z %) on [RWA  [#] - 6.6 min / 49.4 deg fvent [« » | Turn analyzer S o EARTH S about Z S on  RWA S « 6.6min/48.3 deg Event [ € »
5/¢ SAT RANBE __ ALTITUIE FHASE  ANGLE_DTAMETER SUE_ 5/C  4LON  TREL Z_HGHT  __ ANGLE_ FROM_ S/C SAT RANGE. ___ALTITUDE, PHASE  ANGLR_DIAMETER SUB_S/C ALON  VREL __AWGLE ROM___
BODY 0CC7 0CE7  (km) (Es) (km) (R=) (deg)  (deg wrad) LON LAT (deg) (km/s) (km) GATEN EARTH  RAIT BODY 0CC? 0CC?  (km) (Rs) (km) (Rs) (deg) (deg mrad) LON LAT (deg) (km/s) (km) SATEN EARTH RAM
244027 4.05 183759 2.05 135.2 28.80 498.11 29 -0 -— 2 7 4.05 183719 3.05 135.3 28.60 499.19 153 -0 0 16.9 0 0.0 48.3 90.4
395488 655 395282 .56 154.9 0.06 1.05 334 o - 431904 ?7.17 431697 7.16 132.9 0.06 0.96 6 0 174 30.9 4111 2.6 $50.7 93.0
265435 4.40 265182 4.40 164.7 0.11 1.92 203 -0 Rev 151 OUTBOUND 2 153.9 0.18 3.13 292 -0 -40 10.9 24 67.8 21.9 22.7
66230 4.45 26776 d.dé 663 0.23 403 53 1 2011 - 224706:01:37 SCET 46 1549 012 212 343 0 -142 26.8 st 207 282 69.8
545472 3.05 544909 9.04 99.5 0.12 2.07 23 -0 2011 AUG 12 06:01:37 SCET 42 1('53 0.11 1.98 1? -0 131 24.7 n!% 30 ’l\ 78.0 120.6
s Bn o oW =8 om B 8 g 2011 AUS 12 07:26:26 ERT 70 392 031 sS4 6 0 3 8.4 2650 1742 137.3 953
Apoapse__151 + 021T17:51:15 ’?5 169.1 0.22 3.80 348 -? -128 20.9 -1208 ?3 ? 10.0 4? 8
1645746 27.31 1645594 27.30 150.1 0.01 0.20 172 29 Periapse_151 + 010721:49:09 63 157.2 0.01 0.20 298 36 -108 19.1 -10021 63.7 18.6 26.7
3503720 5814 3502973 58.12 135.5 0.02 0.43 357 1 Ll.ghtptl.l;e 84.8 min 13 123.4 0.02 0.40 1 1 165 20.1 757671 17.9 60.5 104.3
PHOEEBE - -- 12218382 202.73 12218269 202.73 145.4 0.00 0.02 222 - Orbit period 21.8 days 15 128.2 0.00 0.02 49 =t -91 17.4 -3259987 88.1 472.3 15.4
Radivs 2768167 km 45.93 Rs
SATURN — - 244027 4.05 183759 2.05 135.2 28.80 498.11 29 2 99 -l 3
Rad_cyl 2768140 kn 45.93 Re s 135.3 2860 4 19 153 0 0 16.9 0 0.0 483 90.4
2_ht_cyl 12111 km 0.20 Rs
tag L 45.93
Semi_axs 1506447 km 25.00 Rs
Eccentricity 0.838
Inclination 0.37 deg
Sun_range 9.64 AU

Earth range  10.20 AU
--- DSN ELEY —- D/L - U/L -

Goldstone -27.6 6.7
Canberra 48.6 55.0
tadrid -28.3 -51.1

~ LOOK DIRECTION INFQ —-----m

FOV 15.6 deg 272.4 mrad

RA -118.971 deg
DEC 5.803 deg
Crosses RP_@  0.000 Rs
EPS 4.881 deg *
SEP 54.019 deg

ORS b/s angle 135.2 deg
Point [ NEGY %) at [ SATURN 4] andalign (NEGX 1#) = (Up  1#) with [ USER VEC W9 ORS rad angle 101.1 deg
User vector - RA: | +37.500 Tite )(C_up ) (TR ) (zoomOut) © [ Labels ¥ Axes vear [« > | [« » | Hour
DEC: | +83.700 Left Reset Right Fill Screen ) () () Orbits  Vectors | Month [« » | [« » | Minute
Paste Current RA/DEC # image (_Down ) # HiRes “Zoomin ) [JFOVs (] lat/lons pay [« » | [« » | Second
Tum analyzer: [ SATURN #) 1o [ EARTH %) about (2 #) on (RWA 18] = 12.7 min/ 131.1 deg event [« » |
'C  SAT RANGE —_ALTITUDE, PHASE ANGLR_DIAMETER SUB__S/C ALON VREL 2_HGHT ___ANGLE FROUM___
BODY 0CC? 0CC? Ckm) (Rs) (km) (Rs) (deg) (deg mrad) LON LAT (deg) (km/s) (km) SATRN EARTH RAM
SATURN - - 2768167 45.93 2707899 44.93 44.7 2.50 43.55 124 o 0 1.5 0 0.0 131.1 90.0
MIMAS 2939042 48.77 2938835 48.76 43.5 0.01 0.14 341 -1 -159 16.0 -1292 1.3 132.4 91.3
ERCELADUS 2917458 48.41 2917204 48.40 48.3 0.01 0.18 50 0 127 13.6 23 3.7 1272.5 86.3
TETHYS - - 2554302 42.38 2553767 42.37 40.5 0.02 0.42 228 -1 -41 10.3 -1046 4.4 135.4 9%4.4
DIONE 2562957 42.53 2562395 42.52 38.1 0.03 0.44 241 0 -54 9.2 206 6.8 137.8 96.8
RHEA 2314136 38.40 2313371 38.38 38.9 0.04 0.66 216 -0 -28 2 3297 6.1 137.0 9.1
TITAN 2457597 40.78 2455022 40.74 19.9 0.12 2.10 265 0 -63 4.9 7849 26.8 156.9 116.8
HYPERION 3495689 S$8.00 3495566 58.00 24.4 0.01 0.09 358 -61 -110 6.1 8077 21.6 152.0 111.6
IAPETUS 2011854 33.38 2011108 33.37 134.2 0.04 0.74 50 -13 36 2.4 23289 91.4 41.0 1.4
PHOEBE - -- 11778188 195.43 11778074 195.43 123.9 0.00 0.02 328 -4 81 2.3 ~2632070 85.5 S0.8 13.9
SATURN - - 2768167 45.93 2707899 44.93 44.7 2.50 43.55 124 0 0 1.8 0 0.0 131.1 90.0
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Solar Geometry — ORS Boresight Concerns

Saturn 151-152 Legacy

Rev 152 CMT Violation Geometry

View, of SATURN from- CASSINI Rev 152 TINEOUND

AUG 23 00:34:30 UTC 2011 - 235T00:34:30 SCET
60.7° field of view ) ! 2011 AUG 23 00:34:30 SCET
2011 AUG 23 02:00:34 ERT
Apoapse_ 152 + 010T18:32:51
Periapse_ 152 - 03:23:48
Light time: 86.1 min
Orbit period: 21.9 days

= Radius 280042 km 4.65 Rs
'JRANUS ) Rad_cyl 280042 km 4.65 Bs
Z_ht_cyl 46 km 0.00 Rs
tag_L 4.65
Semi_axs 1511764 km 25.08 Rs
15 Eccentricity 0.839
if POl [nclinstion 0.37 deg
Sun_range 9.66 AU
Earth_range 10.35 AU
-—- DSN ELEY —- D/L —— U/L ———————
Goldstone 29.0 5S50.5
Canberra 38.4 4.4
SATURN Madrid -49.9 -24.6
A R  — —————— LOOK DIRECTION INFO ——————-
FOV 60.7 deg 1059.9 mrad
R4 16.707 deg
DEC -5.923 deg
Crosses_RP_(@ 0.000 Rs
EPS 4.228 deg
SEP 44 .746 deg
ORS b/s angle 10.9 deg *
Point NEG_Y v ) at SATURN v | and align \ NEG_Z v = | Up v | with NSP v ORS rad angle 90.7 deg

* Pointing to NEG_Y to Saturn (center) would lead to a CMT violation.
<15 ORS to Sun between ~2011-234T23:36:46 and ~2011-235T01:32:43
*<12" ORS to Sun between ~2011-235T00:08:40 and ~2011-235T01:06:32
e Minimum NEG_Y to Sun angle is ~10.9° at ~2010-235T00:36:00.

» Saturn“s diameter ranges from 23.14° to 26.45°

e Pointing in the anti-Sun southern hemisphere can help avoid this FR.

— Kelleher cience Plarsing s Seuence Tean 13 08/28/2017 —
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Dally SCIenCe nghllghts Saturn 151-152 Legacy

DOY 211: The Saturn 151_152 segment started with a CIRS Saturn Mid-IR Map, which helps determine Saturn’s upper troposphere and tropopause temperature with spatial resolution
of about two degrees of latitude and longitude. Afterwards, UVIS occupied most of the rest of the day and half of DOY212 with an EUV/FUV, which involved slow scans across
Saturn's visible hemisphere to form spectral images. MAPS was occupied with a magnetospheric survey campaign.

DOY 212: Half the day was devoted to completing the UVIS EUV/FUV, while the balance was devoted to the first PIE of the segment, a CIRS Nadir Occultation of Saturn, which
measured helium abundance at the RSS egress occultation point in advance of the upcoming RSS observation. MAPS continued with a magnetospheric boundaries campaign.

DOY 213-214: The first part of the day was occupied by the RSS Atmospheric Occultation PIE of Saturn's ionosphere and atmosphere, to measure vertical profiles of electron density in
the ionosphere, and of density, pressure, and temperature in the neutral atmosphere. X, S, and Ka bands were used. The balance of the day was used mostly by VIMS for a periapse high
resolution equatorial plume image of Saturn, then a collaborative VIMS and CIRS PIE observed Saturn’s atmosphere in stellar occultation mode (as the star Alpha Ori, commonly
known as Betelgeuse, was occulted) to gather data to determine the H/He ratio in the atmosphere. This was followed by another collaborative observation between these instruments to
continue these observations as the star Alpha CMI was occulted by Saturn. This VIMS-CIRS occultation observations were a repeat of a set in Rev 150 at the same latitude for
independent verification of data. Following this, VIMS repeated their high resolution equatorial plume image of Saturn, which occupied most of 214 also. MAPS continued with a
magnetospheric boundaries campaign.

DOY 215: UVIS occupied most of the day with another EUV/FUV, which involved slow scans across Saturn's visible hemisphere to form spectral images. After that, MAG performed a
periodic calibration that entailed a roll about an axis other than Z for determination of sensor offsets. MAPS was occupied with a magnetospheric survey campaign.

DOY 216: After an Opnav opportunity, CIRS had another Saturn Mid-IR Map, which helps determine Saturn’s upper troposphere and tropopause temperature with spatial resolution of
about two degrees of latitude and longitude. MAPS continued with a magnetospheric boundaries campaign.

DOY 217: ISS and VIMS spent time following their Saturn wind speed template, staring and shooting every 10 minutes to mosaic in longitude and latitude. CIRS measured oxygen
compounds (H,O, CO,) in Saturn’s stratosphere as a function of latitude, while VIMS rode along.

DOY 218: CIRS spent the day with another Saturn Mid-IR Map, which helps determine Saturn’s upper troposphere and tropopause temperature with spatial resolution of about two
degrees of latitude and longitude. MAPS continued with a magnetospheric boundaries campaign.

DOY 219-220: The day started with ORS teams taking another look at Titan as part of the cloud monitoring campaign. During the rest of the day and through DOY 220, ISS and VIMS
spent time following their Saturn wind speed template, staring and shooting every 10 minutes to mosaic in latitude and longitude. CIRS measured oxygen compounds (H,O, CO,) in
Saturn’s stratosphere as a function of latitude, while VIMS rode along. MAPS continued with a magnetospheric boundaries campaign.

DOY 221: The day started with ORS teams taking another look at Titan as part of the cloud monitoring campaign. After this, UVIS occupied most of the remainder of the day with
another EUV/FUV.

DOY 222: The day was largely taken with ISS and VIMS following their Saturn wind speed template, staring and shooting every 10 minutes to mosaic in latitude and longitude. CIRS
measured oxygen compounds (H,O, CO,) in Saturn’s stratosphere as a function of latitude, while VIMS rode along. At the end of the day, the ORS teams took another look at Titan as
part of the cloud monitoring campaign as MAPS continued with a magnetospheric boundaries campaign.

DOY 223: Half of the day was occupied with 1SS making a movie of Saturn as they stared and shot to mosaic in longitude, part of the 2-time-step movie. The latter half of the day was
spent observing the rock Targeq as part of the ISS “Irregular Moons of Saturn” campaign.

— Kelleher et Ww Lhmence | b 14 08/28/2017 -



Daily Science Highlights

Saturn 151-152 Legacy

DOY 224: After the 14-hour rock intermission, 1SS conducted the second half of the Saturn movie just as we hit apoapse. MAPS continued their magnetospheric survey campaign.

DOY 225-226: The day started with ORS teams takimg another look at Titan as part of the cloud monitoring campaign. CIRS measured oxygen compounds (H,O, CO,) in Saturn’s
stratosphere as a function of latitude, while VIMS rode along. ISS and VIMS then continued to followtheir Saturn wind speed template, staring and shooting every 10 minutes to
mosaic in latitude and longitude. ISS then did another episode of their Saturn Appearance Monitoring, taking images of Saturn. MAPS was occupied with a magnetospheric survey
campaign.

DOY 227: UVIS occupied most of the day with another EUV/FUV, which involved slow scans across Saturn's visible hemisphere to form spectral images. CIRS looked again to
measure oxygen compounds (H,O, CO,) in Saturn’s stratosphere as a function of latitude in an observation that extended into the following day. MAPS was occupied with a
magnetospheric survey campaign.

DOY 228: CIRS followed with a Saturn Mid-IR Map, which helps determine Saturn’s upper troposphere and tropopause temperature with spatial resolution of about two degrees of
latitude and longitude. MAPS was occupied with a magnetospheric survey campaign.

DOY 229: The day started with the last Titan cloud monitoring observation for the ORS teams in this segment as part of the cloud monitoring campaign. This was followed by
another series during which CIRS measured oxygen compounds (H,0, CO,) in Saturn’s stratosphere as a function of latitude, while VIMS rode along. ISS and VIMS then continued
to follow their Saturn wind speed template, staring and shooting every 10 minutes to mosaic in longitude. MAPS continued with a magnetospheric boundaries campaign.

DOY 230: CIRS completed another Saturn Mid-IR Map, which helps determine Saturn’s upper troposphere and tropopause temperature with spatial resolution of about two degrees
of latitude and longitude. MAPS continued with a magnetospheric boundaries campaign.

DOY 231: The day started with the last Titan cloud monitoring observation for the ORS teams in this segment as part of the cloud monitoring campaign. This was followed by
UVIS closing the day and continuing into the next with another EUV/FUV, which involved slow scans across Saturn's visible hemisphere to form spectral images.

DOY 232: CIRS completed their last Saturn Mid-IR Map for this segment, which helps determine Saturn’s upper troposphere and tropopause temperature with spatial resolution of
about two degrees of latitude and longitude. ISS then did another episode of their Saturn Monitoring, taking images of Saturn. MAPS continued with a magnetospheric boundaries
campaign.

DOY 233: The day was largely occupied by CIRS Saturn Far-IR map, which determines upper troposphere and tropopause temperature with spatial resolution of about two degrees
of latitude and longitude in the northern hemisphere in this observation, as MAPS continued with their magnetospheric boundaries campaign.

DOY 234: UVIS had a last EUV/FUV for the segment, which involved slow scans across Saturn's visible hemisphere to form spectral images. After this, VIMS had an omiCet
Saturn occultation PIE, followed by a CIRS Saturn Limb Scan to obtain stratospheric thermal structure by means of limb sounding in the mid-IR, longitude coverage. Since this 6+
hour observation tracked Saturn for more than 60 degrees, CIRS followed the AACS constraints to turn to an inertial attitude for break in the middle. And what better attitude than
VIMS’s favorite alpha Ori star, in time to catch the ingress occultation with Saturn.

DOY 235: VIMS mapped Saturn’s northern hemisphere continuously over 20 hours to observe time variability of winds, and study temporal variations of features comprising the
String of Pearls (clearings in the clouds), the Saturn Ribbon feature, and the “smoke rings”. Observations over two rotations provided valuable information on the oscillatory nature
of the pearls.

DOY 236: We wrapped up this rev-long segment with one last downlink.

— Kelleher et Ww Lhmence | b 15 08/28/2017 -
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Saturn 151-152 Legacy

Segment Integration Planning

— Kelleher dience Dbsring s Sequonce Team 16 08/28/2017 —



Timeline Gaps and Suggested Observations

Saturn 151-152 Legacy

* GAP1(2011-216T19:30:00 to 216T21:56:00 — Duration 2h26m)
* GAP 2(2011-220T14:16:00 to 220T15:26:00 — Duration 1h10m)
* GAP 3(2011-222T12:46:00 to 222T15:10:00 — Duration 2h24m)

2011-223T703:00:00 2011-224704:10:00 001701:10:00 41.8° —445° ISS_1510T_TAQROTO045_PRIME
2 2011-226T12:30:00 2011-226T14:55:00 000T02:25:00 50.6° —50.9°
3 2011-232T702:29:00 2011-232T07:09:00 000T04:40:00 72.7° -74.1°
4 2011-233T705:59:00 2011-233707:09:00 000T01:10:00 83.4° -84.0°
5 2011-233T718:59:00 2011-233721:24:00 000T02:25:00 91.8° -93.9°
6 2011-234T718:44:00 2011-235T00:20:00 000T05:36:00 137.5° -168.7° VIMS
7 2011-235T19:10:00 2011-236T14:24:00 000T19:14:00 31.6° -11.5° VIMS high-res imaging

(Thunderstorm Alley)

— Kelleher - - e 17 08/28/2017 —



Initial SMT and Data Volume (1 of 3)

Beginning of Integration:

DATA VOLUME SUMMARY --- TRAMSFER FRAME OVERHEAD INCLUDED (8@ BITS PER BE@B-BIT FRAME)

Saturn 151-152 Legacy

| P4 | PS5 RECORDED | PLAYBACK
| | |
e e ———— | | = e ———————————
START SCI HK+E TOTAL CPACTY MRGN | OPNAV 5CI ENGR | TOTAL CPACTY MARGN MNET_MARGN CAROVR
DOWNLINK PASS NAME {Mb) (Mb) (Mb) (Mb) (Mb)  (Mb) | (Mb) (Mb)  (Mb) | (Mb) (Mb) {(Mb) (Mb) (%) {Mb)

SP_151EA_G7@METMNONZ1Z_PRIME 212 18:986 213 @3:06 @ 1531 165 1696 3322 1626
SP_151EA_G7@METNONZ14_PRIME 214 17:51 215 @2:51 8 3112 164 3275 3322 47
SP_151EA_C34BWGNONZ16_PRIME 217 @@:86 217 @5:06 368 1443 1581 2Bpz 3322 1328
SP_151EA_C7@METNONZ21B_PRIME 219 @@:986 219% 89:96 1685 1321 165 391 3322 231
SP_151EA_G34HEFNONZ22@_PRIME 228 17:36 221 @82:36 163 1698 137 1988 3322 1

5]
2]
2]
2]
2]
SP_151EA_G7@METNON222_PRIME 222 17:20 223 92:20 1493 1882 164 3458 3322 -135 2]
SP_152EA_G34HEFNONZ224_PRIME 224 17:28 225 02:20 398 1475 165 2838 3322 1282 2]
SP_152EA_G7@METMNON226_PRIME 226 17:85 227 82:05 1541 2781 164 4406 3322 |-1883 2] 219 53 3594 3283 -301 -1815 -6% 350
SP_152EA_G34HEFNON22B_PRIME 228 17:85 229 @2:85 398 1177 165 1733 3322 1589 0]
SP_152EA_C7@METNONZ3@_PRIME 230 23:19 231 @8:15 1261 2886 191 4338 3322 |-1@15 0]
SP_152EA_M34HEFNONZ3Z_PRIME 232 ©9:19 232 18:19 436 995 186 1536 3322 1786 0]
SP_152EA_M34HEFNONZ33_PRIME 233 ©9:19 233 18:19 1156 3B 63 1599 3322 1723 0]
SP_152EA_M34HEFOTPZ34_PRIME 234 ©9:984 234 18:04 1218 416 62 1696 3322 1626 0]
SP_152EA_M7@METOTB235_PRIME 235 ©95:3@ 235 1B8:30 1448 1269 65 2783 3322 539 2]
SP_152EA_G7@METNONZ3G6_PRIME 236 16:34 237 @1:34 473 1892 EE] 2459 3322 BG3 2]

DOY 235 upgraded to a 70m station to zero out at end but SSR continually overrun.
MAPS are all at or below nominal rates during apoapse (214T17:51 — 234T718:04).
ORS instruments need to cut.

MORE CUTS ARE NEEDED.

— Kelleher iemce P Lavaing v\ equemce | tam 18 08/28/2017 -



Initial SMT and Data Volume (2 of 3)

Saturn 151-152 Legacy

DATA VOLUME REPORT -—— TRANSFER FRAME OVERHEAD NOT INCLUDED

OBSERVATIOMN_NOR
SP_151EA_G7OMETMONZ12_PRIME 212 18B:86

DAILY TOTAL SCIENCE 211 @3:87 B 1d6l.6 294.8 1a.@ B 162.9
OBSERVATIOM_NOR 213 @83:86 214 17:51 139.5 125.8 274.8 24,8 47@.2 03.8 11B.6 B.8 285.4 12.3 1620.2 3.9 162.8 3245.4
SP_151EA_G7BMETWONZ214_PRIME 214 17:51 215 82:51 32.4 17.8 BEB.4 5.8 B.8 16.8 27.5 B.@a 20.2 4.9 B.o B.8 B.® 218.4
DAILY TOTAL SCIEMNCE 213 B63:86 215 @2:51 171.9 142.8 361.2 20,8 47@.2 1@9.8 146.1 B.B 234,86 17.3 1620.2 B.8 162.8
OBSERVATIOMN_NOR 215 82:51 217 @@:06 162.9 B5.4 319.4 24.6 48.8 133.7 13B.5 B.8 146.6 317.8@ 18.@ 2.9 1B9.1 1575.2
OBSERVATION_SI 215 82:51 217 @e:06 0.8 B.a 0.8 B.a 43.5 B.a 2.8 B.@ B.8 B.@ B.8 0.8 B.2 43.5
SP_151EA_C34BWCGWONZ16_PRIME 217 @2:06 217 09:86 32.4 17.@ BG6.4 3.2 B.8 16.8@ 27.5 B.@ 20.2 4.9 B.@ B.8 B.8 216.7
DAILY TOTAL SCIENCE 215 682:51 217 @9:06 185.3 182.3 4@85.8 27.8 91.5 149.7 166.8 B.8 175.8 322.@ 1a.@ 8.8 189.1
OBSERVATIOM_NOR 217 09:86 210 @B:06 148.4 73.6 30B.4 14.8 343.5 69.4 119.3 B.88 126.3 14.5 1a.@ B.0 163.8 1472.4
SP_151EA_CTBMETWONZ1B_PRIME 219 @@:86 219 @5:86 32.4 17.8 BB.4 3.2 B.8 16.8 27.5 B.@a 28.2 4.9 B.8 B.8 B.® 216.7
DAILY TOTAL SCIENCE 217 @89:06 219 29:06 172.8 G@.5 4B4.8 17.3 343.5 B5.4 146.9 8.8 155.5 19.4 1a.@ 8.9 163.8
OBSERVATION_NOR 219 @09:06 228 17:36 145.6 61.3 2EB@.B 11.7 B3e.@ 57.8 99.4 B.8 1e5.3 72.5 1a.@ 8.9 135.8 1B18.2
SP_151EA_G34HEFWNONZ28_PRIME 228 17:36 221 02:36 32.4 17.@ BG6.4 3.2 B.8 16.8@ 27.5 B.@ 20.2 4.9 B.@ B.8 B.8 216.7
DAILY TOTAL SCIENCE 219 09:06 221 B2:36 178.8 78.3 367.2 14.9 B30.0 73.8 127.@ B.8 134.4 77.4 1a.@ 8.8 135.8
OBSERVATIOM_NOR 221 B2:36 222 17:2@ 139.4 73.1 136.B 13.9 725.5 6BE.D 11B.5 B.B 125.5 364.1 2B.8 B.8 161.9 19247.6
SP_151EA_GTBMETWNONZ22_PRIME 222 17:28 223 B2:29 32.4 17.8 BB.4 3.2 B.8 16.8 27.5 B.@a 28.2 4.9 B.8 B.8 B.® 216.7
DAILY TOTAL SCIENCE 221 @B2:36 223 @2:2@ 171.8 o@.8 223.2 17.2 725.5 B4.9 146.1 B.8 154.6 368.1 20.8 8.9 161.9
OBSERVATION_NOR 223 B2:20 224 17:28 1l49.4 73.6 15B.4 24,1 67@.2 69.4 119.3 B.B 126.3 79.7 B.8 B.0 163.9 1624.2
SP_152EA_G34HEFWNONZ224_PRIME 224 17:28 225 02:29 32.4 17.@ BG6.4 3.2 B.8 16.8@ 27.5 B.@ 20.2 4.9 B.@ B.8 B.8 216.7
DAILY TOTAL SCIENCE 223 02:20 225 02:20 172.8 oa.5 244.8 27.3 B70.0 B5.4 146.9 B.8 155.4 Bd.6 B.o 8.9 163.0
OBSERVATION_NOR 225 B2:20 226 17:85 138.5 73.1 252.@ 14.8 1259.@ 6E.9 11B.6 B.8 125.5 115.9 518.@ 9.8 162.8 2B3B.5
SP_152EA_GTBMETWNONZ26_PRIME 226 17:@85 227 B2:85 32.4 17.8 BB.4 3.2 B.8 16.8 27.5 B.@a 28.2 4.9 B.8 B.8 B.® 216.7
DAILY TOTAL SCIENCE 225 B2:20 227 @2:85 171.9 0@.1 33B.4 17.2 1258.@ B4.9 146.1 B.8 154.7 128.9 518.2 8.9 162.8
OBSERVATIOMN_NOR 227 B2:85 228 17:85 148.4 73.6 232.B 14.@ 4B.8 60.4 119.3 8.8 126.3 322.9 0.8 8.9 163.8 1329.7
SP_152EA_G34HEFNONZ2B_PRIME 228 17:05 2209 02:85 32.4 17.@ BE.4 3.2 6.8 16.@ 27.5 B.@a 20.2 4.9 B.o B.8 B.8 216.7
DAILY TOTAL SCIENCE 227 02:85 220 @2:05 172.8 98.5 319.2 17.3 48.8 B5.4 146.9 @.@ 155.5 327.8B 0.2 8.9 163.0
OBSERVATION_NOR 220 @B2:@85 238 23:18 162.8 B5.3 316.B 16.3 1@55.@ BR.4 13B.4 B.8 146.5 5.8 B@b.@ B.9 1B9.8 3048.7
SP_152EA_CTBMETWONZ3@_PRIME 238 23:18 231 @8:19 32.4 17.8 BbB.4 3.2 B.8 16.8 27.5 B.@ 28.2 4.9 B.2 B.8 B.2 21e.7
DAILY TOTAL SCIENCE 220 02:@5 231 @B:19 185.2 1@2.3 4e3.2 19.5 1@55.@ 96.4 1e6.2 B.8 175.7 62.9 BoD.@ 8.9 1BO0.0
OBSERVATIOMN_NOR 231 @6B:19 232 @9:19 0.8 47.2 179.4 9.0 g3.@ 44.5 76.5 B.@ Bl1.8 374.4 1a.@ 3.9 184.5 109@.4
SP_152EA_M34HEFWNONZ232Z_PRIME 232 @9:19 232 18:19 32.4 17.@ BE.4 3.2 6.8 16.@ 27.5 B.@a 20.2 4.9 B.o B.8 B.8 216.7
DAILY TOTAL SCIEMNCE 231 @g:19 232 18:190 122.4 64.1 256.8 12.2 g3.@ 6R.5 184.8 B.8 11@.1 379.3 1a.@ 8.9 1@4.5
— Kelleher : g v . 19 08/28/2017



Initial SMT and Data Volume (3 of 3)

Saturn 151-152 Legacy

DATA VOLUME REPORT --- TRANSFER FRAME OVERHEAD NOT INCLUDED

Start End CAPS CDA CIRS INMS IS5 MAG MIMI RADAR REWS 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 231 eB:1% 232 89:18 9B.@ 47.2 170.4 5.8 B83.9 44.5 76.5 8.8 8l.8 374.4 1.8 2.8 1@4.5 1090.4
SP_152EA_M34HEFNONZ232_PRIME 232 BGO9:18 232 18:19 32.4 17.8 B6.4 3.2 B.8 16.8 27.5 B.8 28.2 4.9 B.2 B.a 8.8 216.7
DAILY TOTAL SCIEMCE 231 eB:1% 232 18:18 122.4 64.1 256.8 12.2 B83.9 6B.5 1@4.8 8.8 118.1 379.3 1.8 B.8 1@4.5
OBSERVATION_NOR 232 18:19 233 @9:19 54.8 2B.3 15B.4 5.4 5.8 26.7 45.9 B.8 4B.6 B.2 B.2 B.a 62.7 439.8
SP_152EA_M34HEFMOMZ233_PRIME 233 085:19 233 18:19 32.4 17.@ B6.4 3.2 2.8 16.@ 27.5 8.8 20.2 2.8 2.2 a.@ .8 211.7
DAILY TOTAL SCIENCE 232 18:19 233 18:19 BE.4 45.3 244.B B.B 5.8 42.7 73.4 B.8 77.8 B.2 B.2 B.a B2.7
OBSERVATION_NOR 233 18:18 234 09:84 53.1 27.8 183.2 5.3 2.8 26.2 45.1 8.8 61.8 2.8 2.2 a.@ 6l.6 473.5
SP_152EA_M34HEFOTP234_PRIME 234 BO:R4 234 18:04 32.4 17.8 BE.4 3.2 6.2 16.8 27.5 B.8 42.1 4.9 6.2 B.a B.@a 229.6
DAILY TOTAL SCIEMCE 233 18:18 234 1B:@4 B5.5 44 8 279.86 B.6 2.8 42.2 72.7 8.8 183.2 4.8 2.2 a.@ 6l.6
OBSERVATION_NOR 234 18:84 235 @9:30 B4.1 B1.9 1B7.5 15.6 48.0 52.3 47.2 B.® 529.1 1el.7 138.0 B.a B4.5 1322.8
SP_152EA_M7BMETOTE235_PRIME 235 BO9:3@ 235 18:38 32.4 17.8@ B6.4 3.2 B.2 16.8 27.5 .8 123.1 4.7 B.2 B.a B.a 318.4
DAILY TOTAL SCIENCE 234 18:84 235 18:30 116.5 9§.9 253.9 18.9 4B8.08 BB.3 T4.8 B.8 B52.2 1e6.4 130.0 B.a 64.5
OBSERVATION_MNOR 235 18:38 236 16:34 79.4 41.6 13B.5 7.9 3608.8 39.2 67.5 a.8 51.8 2.2 18508.8 B.a 92.2 1967.5
SP_152EA_G7@METMOMZ236_PRIME 236 16:34 237 91:34 32.4 17.@ BE.4 13.3 2.8 16.@ 27.5 B.8 29.2 4.9 2.8 a.@ 8.8 226.7
DAILY TOTAL SCIENMCE 235 1B:38 237 81:34 111.8 58.6 224.8 21.3 368.8 55.2 85.1 .8 128.2 4.9 1858.8 B.a 52.2

CAPS CDA CIRS INMS IS5 MAG MIMI RADAR RPWS UvIs VIMS PROBE

(Mb) (Mb) (Mb) (Mb) (Mb) (Mb) (Mb) (Mb) (Mb) (Mb) (Mb) (Mb)
rOTAL RECORDED (OPMAV data not included) 2297.9 1279.8 |[4984.6 274.4 | 6242.5 |1210.0 1984.7 B.8 3p21.3 2191.7 |4200.0 .9

— Kelleher - - e 20 08/28/2017 —



Waypoint Selection

RBOT — Friendly (Primary is NEG_Y to Saturn Center)

SP_15INA_OBSERVZ211 NA 2011-211T703:07:00 [2011-212T18:06:00
SP_151NA_OBSERV213 NA 2011-213T03:06:00 |2011-214T17:51:00
SP_15INA_OBSERV215 NA 2011-215T02:51:00 [2011-217T00:06:00
SP_151NA_OBSERV217_NA 2011-217T709:06:00 |2011-219T00:06:00
SP_151NA_OBSERV219 NA 2011-219T09:06:00 |2011-220T17:36:00
SP_151NA_OBSERV221 NA 2011-221T702:36:00 |2011-222T17:20:00
SP_151NA_OBSERV223 NA 2011-223702:20:00 |2011-224T17:20:00
SP_152NA_OBSERV225 NA 2011-225T02:20:00 [2011-226T17:05:00
SP_152NA_OBSERV227_NA 2011-227702:05:00 |2011-228T17:05:00
SP_152NA_OBSERV229 NA 2011-229T702:05:00 [2011-230T723:19:00
SP_152NA_OBSERV231 NA 2011-231T708:19:00 |2011-232T09:19:00
SP_152NA_OBSERV232 NA 2011-232T718:19:00 [2011-233T09:19:00
SP_152NA_OBSERV233 NA 2011-233T718:19:00 |2011-234T09:04:00
SP_152NA_OBSERV234 NA 2011-234T718:04:00 |2011-235T09:30:00
SP_152NA_OBSERV235 NA 2011-235T18:30:00 |2011-236T16:34:00
SP_152NA_OBSERV237_NA 2011-237T701:34:00 |2011-237T722:49:00

37.6/ 83.7

37.3/83.7 37.3/83.7

37.3/83.7

CMT management zone: 2011-213T03:47:00 - 2011-213T05:47:00

37.6/ 83.7

37.5/83.7
37.5/83.7
37.6/ 83.7
37.7/ 83.7
37.7/ 83.7
37.7/83.7
37.7/ 83.7
37.7/83.7
37.7/ 83.7
37.6/ 83.7
37.5/ 83.7

37.3/83.7

Saturn 151-152 Legacy

Other Waypoints (Primary is NEG_Y to Saturn Center)

|OBSERVATION PERIOD

|START [END

|POS_X_NSP [POS_X_NEP [NEG_X_NSP [NEG_X_NEP [POS_Z_NSP [POS_Z_NEP |NEG_Z_NSP [NEG_Z_NEP [NEG_X_SUN |NEG_Z_EARTH

SP_151NA_OBSERV211 NA

2011-211T703:07:0(

2011-212T18:06:0

SP_151NA_OBSERV213 NA

2011-213T03:06:0(

2011-214T17:51:0

SP_151NA_OBSERV215 NA

2011-215T02:51:0(

2011-217T00:06:0

SP_151NA_OBSERV217_NA

2011-217T09:06:00

2011-219T00:06:0

SP_151NA_OBSERV219_NA

2011-219T09:06:0(

2011-220T17:36:0

SP_151NA_OBSERV221 NA

2011-221T702:36:0(

2011-222T17:20:0

SP_151NA_OBSERV223 NA

2011-223T02:20:00

2011-224T17:20:0

SP_152NA_OBSERV225_NA

2011-225T02:20:0(

2011-226T17:05:0

2011-227T702:05:0(

2011-228T17:05:0

SP_152NA_OBSERV229 NA

2011-229T702:05:0(

2011-230T723:19:0

SP_152NA_OBSERV231_NA

2011-231T08:19:0(

2011-232T09:19:0

SP_152NA_OBSERV232 NA

2011-232T18:19:0(

2011-233T09:19:0

SP_152NA_OBSERV233 NA

2011-233T18:19:0(

2011-234T09:04:0

SP_152NA_OBSERV234_NA

2011-234T18:04:00

2011-235T09:30:0

SP_152NA_OBSERV235_NA

2011-235T18:30:0(

2011-236T16:34:0

SP_152NA_OBSERV227_NA

SP_152NA_OBSERV237_NA

2011-237T01:34:0(

2011-237T22:49:0

— Kelleher

08/28/2017



Waypoints Chosen (1 of

2)

Saturn 151-152 Legacy

Beginning of Segment to 152 Periapse

Rev 151 INBOTND
2011 - Z211T03:07:00 SCET /
2011 JUL 30 03:07:00 SCET NEG_Z to 37'6 83'7
2011 JUL 20 04:30:2Z1 ERT
Apoapse_ 151 + 008T14:56:40 .
Periapse_151 - 002T0S:0S:3%2 I d OS
Light time: 832.4 min F Ippe to P _Z
Orbit period: 1.7 days -
Fadivs 1278775 km 22.98 Bs around 151 Pe”apse
Fad_cvl 1378748 km 22.88 B=
Z_ht_crl 2501 km 0.14 EB=
Mag L 02,88
Semi_axs 1500548 km 24 .90 B=s
Eccentricity 0.837
Inclination 0,36 deg
Sun_range 9.65 ar
Earth range 10,02 &u
=ATURN —— DSW ELEY — DL — T/L ————————
SR Foldstone 17.7 457
Canberra 45,1 17.8
tfadrid -532.2 -35.8
——————— LOOE DIRECTION INFO ——————-
Fov 25.8 deg 44%.5 mrad
B —B2.882 deg
LEC 3.215 deg
Crosses_FP_@ 0.0o00 Bs
EFS 5.498 deg *
SEF 553.541 deg
) - ) ORS bis angle 99.7 deg
Point | MEG_Y K at | sATURN B endaion | Nz | Up EJ with | USER VEC B ors e angie 1657 aeq
User vector - RA: | +37.500 Tilt L Up Tilt R Zoom Out | @ (| Labels 3 Axes Yearl 4 > | | 4 » | Hour
DEC: | +83.700 Left Reset Right Fill Sereen Orbits @ Vectors Month | 4 > | | 4. > | Minute
Paste Current RA/DEC @ Image | Down | [ HiRes Zoom In @ Fovs at/lons Day ([« » ||« » | Second
Turm analyzer: | SATURN .J to | EARTH .J abaut  Z .J on | RWA .J 10.0 min [ 94.7 deg Ewvent | a4 |
547 AT RANHGE __ ALTTITTUDE PHASE LNELE,_ DIAMETER SUEB__5/C ALOH TEEL Z_HGHT ___ ANGLE FROMIL
BODY 0CC? 00C? (k) (Bs) (%m) (Bs) (deq)  (deg mrad) LON L&T (deg) (kmis) (k) SATEN EARTH  FAl
SATTURN - - 1272775 22.88 1212507 21,82 20.3 5.0 27.45 250 0 o 5.5 o 0.0 94,7 26,3
FITHAS - - 1543734 25.61 1543528 25,61 e 0.0z .27 335 -1 -132 15.8 =2593 3.2 97.8 29.5
ERCELATUS - - 1144435 18,99 1144180 18,98 £2.4 0.0z 0.45 171 0 10 11.6 =27 2.2 926 24.1
TETHY S - - 1113686 158.48 1113148 1847 7.4 0.0& 0.37 209 -0 -23 7.5 —2453 5.9 100.6 32.2
DIONE - - 1433066 23.88 14322504 23,87 533 0. 04 0.7 287 1] =91 5.3 174 15.2 109.8 41 .5
EHEL - - QEEEET 15.49 Q2602 15.47 BE .3 o.o3 1.64 223 -0 —Z2& 4.7 2960 14.3 108.8 40,6
TITAN - - 1813561 20,09 1810286 20,03 a7.8 0.1 2,04 310 0 -7 2.9 2045 43,7 1377 0.0
YPERICON - - 2854283 47,37 2254737 47 .37 Q6.6 0.0 o.11 42 -19 143 9.9 -Z3610 16.7 782 9.6
IAPETUS - - 4533292 7522 4532545 7521 110.8 0.0z 0.33 15 -4 133 2.7 825109 35.0 536 12.6
FHOEEE - —— 12690138 =210.36 12630025 210.56 141.3 0.00 0.0z 327 -2 103 3.9 —-1808077 BE .3 329 40.4
SATTURN - - 1378775 22.88 1318507 21.88 80.3 5.0 87.45 250 0 o 5.5 o 0.0 9.7 26.3
— Kelleher dience Planping « Seguence Team 29 08/28/2017



Waypoints Chosen (2 of 2)

Saturn 151-152 Legacy

ISS_NAC to Saturn (0,0,10); NEG_X to NSP

NSE  NEP

152 Periapse

ISS _NAC to Saturn; POS Zto 37.6/83.7 Periapse Outbound to End of Segment

g
I

— Kelleher dience Dbsring s Sequonce Team 23 08/28/2017 —



Notes & Liens (1 of 3)
Y bias and RSS

No Biases during (overlapping) the RSS science observations: Occultation experiments (rings,
Saturn atmospheric, Titan, Satellite), Bistatic observations and prime gravity observations.

Saturn 151-152 Legacy

*RSS prefers no biases between the time NAV delivers a predicted OD for

LMB_E151 Saturn_RSS Occ Ing and the end of the occultation experiment (211-
213T06:11:00). This may affect the 1-hour bias window currently scheduled 2011-212T17:06:00
—2011-212T18:06:00.

For gravity observations, the requirement is no biases (thruster firing) in arcs devoted to gravity
observations. A gravity arc is defined as the time between the start of the first tracking pass and
the end of the last pass, so if there's a gap in between the tracking passes, there should be no
biases there as well. Any firing in this arc would destroy the coherence of the trajectory and
would lead to an unpredictable result. TWT/OST to provide exact times of this no_bias arc

Gravity Science Enhancements. Placing the Y-Bias during the first 90 minutes of the downlink is
OK for inbound GSEs. Impact to outbound GSEs should be looked at on a case-by-case basis
(contact Aseel), and the ones following a prime gravity observation would likely be more
impacted by a Y-Bias than the ones following an occultation.

«2011-212T18:06:00 DSS-25
«2011-214T17:51:00 DSS-25

— Kelleher dience Dbsring s Sequonce Team o 08/28/2017



Notes & Liens (2 of 3)

Saturn 151-152 Legacy

* Pointing:
* Collaborative primes
* VIMS_151SA ALPORIOCCO001_PIE (with CIRS_151SA_ALPORIOCCO001_VIMS)
* VIMS_151SA ALPCMIOCCO001 PRIME (with CIRS_151SA ALPCMIOCCO001_VIMS)
* |ISS 151SA WIND3HROOX (4 in series): collaborative with VIMS
* |SS 151SA_ WIND5HROOX (2 in series): collaborative with CIRS and VIMS
* |ISS 151SA MOVIEQOOX (2 in series): collaborative with CIRS
* |ISS 152SA_WIND5HROOX (4 in series): collaborative with CIRS, 002 & 003 in this series also
collaborative with VIMS.
* |ISS 152SA WIND4HROOX (4 in series): collaborative with VIMS
* VIMS_152SA OMICETOCCO001_PIE (with CIRS_152SA OMICETOCCO001_VIMS)
* CIRS_152SA LIMBINTO001_PIE (with VIMS 152SA_ ALPORIOCCO001_CIRS)

* RBOT friendly secondaries used throughout the segment where they were safe.

* Most observations using waypoint secondary; if they differ it is intended and should not be
changed without TWT approval.

* The following SPASS Gaps have been approved:

Request Request Gap Start Gap Duration Gap End
UVIS 151SA EUVFUV001 PRIME CIRS_151SA NADIROCCO001_PIE 2011-212T12:17:00 000T00:09:00 2011-212T12:26:00
VIMS_151SA HRESPEARLO001 PRIME SP_151EA DLTURN214 PRIME 2011-214T15:38:00 000T00:03:00 2011-214T15:41:00
ISS_151SA WIND3HR004_PRIME SP_151EA DLTURN220 PRIME 2011-220T15:16:00 000T00:10:00 2011-220T15:26:00

— Kelleher dience Dbsring s Sequonce Team o5 08/28/2017 —




Notes & Liens (3 of 3)

Saturn 151-152 Legacy

One observation > 3 hours tracking a body through > 60 degrees:
CIRS_152SA_LIMBINT001_PIE 2011-235T0250:00 — 2011-235T09:10:00. Will design to
move to inertial point after 3 hours for approximately 40 minutes.

Data Volume:
* No Data Volume issues, no carryover. No dual playbacks.
DSN:
Two additional DSN stations required for RSS GSE:
* SP_151NA_G34BWGRSS212_SP (DSS-25) 2011-212T18:06:00 - 2011-213T03:06:00
* SP_15INA_G34BWGRSS214 SP (DSS-25) 2011-214T17:51:00 - 2011-215T02:51:00
Negotiated RSS Opmodes:
* RSS3RWAS
* RSSKRWAP-FULL
Special Activities:
* RSS Saturn Atmospheric Occultation 2011-213T03:26:00 — 2011-213T05:51:00
* No Kodak Moments
* No support images
* Opnavs; one (NAV_151SK_OPNAV161 PRIME — 2011-216T07:30:00)
* Sequence Liens:
* RSS Keep-Out Zone for their Occultation activity on DOY?213:

RSS prefers no biases between the time NAV delivers a predicted OD for
LMB_E151 Saturn_RSS_Occ_Ing and the end of the occultation experiment (211-
213T06:11:00). This may affect the 1-hour bias window currently scheduled 2011-
212T17:06:00 — 2011-212T18:06:00.

*  Juno Launch window DOY?217-237

— Kelleher
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