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Saturn 042 Legacy

Segment Overview and Final Products
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Segment Summary

Saturn 042 Legacy

* Thisis a Prime Mission, ~2.5 day long inbound segment, with the S/C in an
inclined orbit. Periapse is approximately 16 hours after segment end.

* Throughout this segment, Saturn phase angles were relatively high, ranging
between 117 and 165 degrees. The view was limited to Saturn’s northern
hemisphere. (See page 7).

* The segment began with OPVNAYV satellite observations. VIMS and UVIS then
led observations focused upon methane fluorescence and aurora. CIRS ended
the segment leading a ring study.

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

* OTM 103 was scheduled for the last DL of segment.
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Final Sequenced SPASS

Saturn 042 Legacy

Request

SATURN rev 42 Segment
NAV_042SK_OPNAV951_PRIME
NAV_042SA WAYPTTURN951_PRIME
NEW WAYPOINT
VIMS_042SA_CH4FLUORO001_PRIME
SP_042EA_DLTURN095_PRIME
SP_042EA_M34BWGNONO095_PRIME
SP_042SA WAYPTTURN0396_PRIME
UVIS 042SA NAURMOV001 PRIME
SP_042EA_DLTURN096_PRIME

Start (SCET)

2007-095T07:33:00
2007-095T07-33:00
2007-095T08:32:00

2007-095T08:33:00

2007-095T08:33:00
2007-095T14:33:00
2007-095T15:03:00
2007-096700:03:00

2007-096T21:48:00

Duration
002T16:15:00

000T00:59:00

000T00:01:00

001723:15:00

000T06:00:00
000T00:30:00

End (SCET)

2007-097T23:48:00
2007-095708:32:00
2007-095T08:33:00

2007-097T07:48:00

2007-095714:33:00
2007-095T15:03:00
2007-096T00:03:00

Primary

ISS_NAC to Satellites

ISS_NAC to Satumn

1SS _NAC to Saturn

ISS_NAC to Saturn
XBAND to Earth
XBAND to Earth
ISS_NAC to Saturn
ISS_NAC to Satumn
XBAND to Earth

Secondary

NEG_X to Sun
NEG_Xto Sun
NEG X to Sun
NEG_Xto Sun
NEG_Y to Satumn
NEG_Y to Saturn
NEG X to Sun

NEG X to Sun

NEG_Y to Satumn

Comments

Starts at Earth point, ends at NEW waypoint

Secondary axis Neg-X to Sun for MIMI
SP Tumn to Earth

2nd axis = NEG_Y to Saturn for MIMI
SP Turn to Waypoint

2nd axis = NEG X to Sun for MIMI
SP Turn to Earth

SP_042EA_GTOMETNON096_PRIME 2007-096T22:18:00 000T09:00:00 XBAND to Earth NEG_Y to Satum 2nd axis = NEG_Y to Saturn for MIMI

SP_042SA_WAYPTTURN097_PRIME 2007-097T07:18:00 000T00:30:00  2007-097T07:48:00 ISS_NAC to Saturn NEG_Z to 202.14/-23.73  SP Turn to Waypoint. RBOT Segment 3
compromise

NEW WAYPOINT 2007-097T07:48:00 000716:32:00  2007-098T00:20:00 ISS NAC to Saturn NEG 7 to 202.14/-23.73

CIRS_042R|_SUBMU40HP001_PRIME C.I, M, U,V  2007-097T07:48:00 000T06:19:00  2007-097T14:07:00 CIRS_FP1 to Rings NEG_Z to NSP

SP_042EA_DLTURNO097_PRIME LM 2007-097T14:07:00 000T00:23:00  2007-097T14:30:00 ISS_NAC to Saturn NEG_Z to NSP CDA provided the RA/Dec (the original RA/Dec
was 192.2/-64.5, which is unsafe for CIRS)

SP_042EA_DLTURN397_PRIME M 2007-097T14:30:00 000T00:18:00  2007-097T14:48:00 XBAND to Earth NEG_X to 107.3/-70.2 CDA provided the RA/Dec (the original RA/Dec
was 192.2/-64.5, which is unsafe for CIRS)

SP_042EA_M34BWGOTP097 PRIME C. M, N 2007-097714:48:00 000T09:00:00  2007-097T23:48:00 XBAND to Earth NEG_X to 107.3/-70.2 2nd axis chosen for CDA
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Final Sequenced SMT and Data Volume

Saturn 042 Legacy

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

OBSERVATION_ PERIOCD

DOWNLINK_ PASS

|
|
|
P4 | =) | RECORDED | PLAYBACK
| | |
|- | -
Start End START SCI HER+E TOTAL CPACTY MRGN | OPNAV | SCI ENGR | TOTAL CPACTY MARGN NET_MARGN CAROVR
DOWNLINEK PASS NAME doy hh:mm doy hh:mm| (Mb) (Mb) (Mb) (Mb) (Mb) (Mb) | (Mb) | (Mb) (Mb) | (Mb) (Mb) (Mb) (Mb) (%) (Mb)
SP_O42EA_M34BWGNON095_PRIME 095 15:03 056 00:03 85 781 25 852 3498 2606 18 234 53 1156 918 -279% 520 5% 279
SP_042EA G70METNONOS6_PRIME 096 22:18 097 07:18 279 2020 76 2375 3498 1123 0 S93 53 3421 4435 1014 S20 4% 0
SP_042EA M34BWGOTP0S7_PRIME 057 14:48 057 23:48 0 651 26 677 3458 2821 0 264 53 554 766 -—-228 -S54 0% 227
DATA VOLUME REPORT —--— TRANSFER FRAME OVERHEZD NOT INCLUDED

Start End CAPS CDAa CIRS INMS ISS MAG MIMI RADAR RPWS UvIs VIMS PRCBE 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 095 07:33 095 15:03 27.0 6.7 86.4 1.4 280.0 16.2 32.4 0.0 35.4 108.7 180.0 0.0 0.0 774.2
OBSERVATION_ OPN 095 07:33 095 15:03 0.0 0.0 0.0 0.0 17.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 17.4
SP_042EA M34BWGNONOSS_PRIME 095 15:03 0956 00:03 32.4 8T 86.4 1.6 0.0 15.4 38.9 0.0 42.4 2.5 0.0 0.0 .0 237

DAILY TOTAL SCIENCE 095 07:33 056 00:03 55.4 14.8 172.8 3.0 280.0 35.6 TE.3 0.0 77.8 111.2 180.0 0.0
OBSERVATION_ NOR 0%6 00:03 056 22:18 181.5 39.0 306.0 66.6 200.0 48.1 101.1 0.0 104.95 384.9 560.0 0.0 0.0 2002.0
SP_042EA G70METNONOS6_PRIME 096 22:18 097 07:18 113.0 1720, 86.4 1.6 0.0 15.4 58.3 0.0 685.4 255 0.0 0.0 0.0 6583.6

DAILY TOTAL SCIENCE 056 00:03 097 07:18 304.5 55.9 352.4 68.2 200.0 67.5 159.4 0.0 750.3 387.4 560.0 0.0
OBSERVATION_NOR 087 07:18 057 14:48 27.0 14.1 91.0 3.3 208.0 16.2 48.6 0.0 35.4 113.9% 74.5 0.0 0.0 632.0
OBSERVATION_SI 097 07:18 097 14:48 0.0 0.0 1345 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 13D
SP_042EA M34BWGOTP0S7_PRIME 057 14:48 097 23:48 32.4 70, 87.6 1.6 0.0 15.4 58.3 0.0 42.4 255D 0.0 0.0 0.0 261.2

DAILY TOTAL SCIENCE 097 07:18 057 23:48 55.4 31:F 39271 5.0 208.0 35.6 106.9 0.0 77.8 116.3 74.5 0.0
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Segment Geometry

Saturn 042 Legacy

Rev 042 INBOUND
2007 - 095TO
2007 APR 05 O
2007 APR 05 08: <
Bpoapse__ 042 + 004T14
Deriapse 042 - 003T08:48:18

&= Seg Start (Left)

Light time 71.7 min
Orbit per : 16.0 days
Radius 1480838 km 24.57 Rs
Rad_cyl 905840 km 15.03 Rs
Z_ht_cyl 1171467 km 19.44 Rs
Mag_L 65.66
Semi_axs 1221999 km 20.28 Rs
Eccentricity 0.626
Inclination 52.29 deg
8.20 AU
ray eg End (below
P R e A e
Goldstone 28.6 §7.1
Canberra 31.7 10.4
Madrid -32.9 -23.4
= —= LOOK DIRECTION II
FOV Rev 042 INBOUND
RA 2007 - 097723
DEC 2007 APR 07 23
Crosses_RP_@ 0.000 Rs 2007 APR 08 00:5
EPS 5.222 deg * Apoapse__ 042 + 007T06:46:5S
SEP 123.138 deg Periapse 042 - 16:33:18
ORS b/s angle 63.2 deg Light time: 72.0 min
Poirt [NEG_Y at [SATURN vJ andalign [POS_X v] = [Up v] with [NSP vJ ORS rad angle 77.7 deg * Orbityparzod. |16 Ujdays
— = E - Radius 6132395 10.18 Rs
A Rad_cyl 556543 9.90 Rs
User Vector - RA 76280 [ TwL [ u ][ TR | [ ZoomOuw |[@] [ Labels (7] Axes Year t Loerh e 2236 R
- M ( 0 1 222 20.28 R:
DEC 1886 [ leh | [ Reset [ mow | [ |FiScren | Omits 7] Vectors e |< :z‘;‘z;j’x‘fcli;“”g 2025 ks
[ Paste CurentrazC | 7V image [ Down | [l HiRes Zoomin_| [9] FOVs 7] Lat/Lons = Seomeem S
(Femncomnnoce | o (g ] socons
Tum Analyzer: [SATURN +) o [EARTH ) on [RWA___~] - 73min/586deg Evert () [
S5/C SAT ANGLR_DIAMETER SUB__S/C DLON VREL Z_HGHT FROM____
BODY 0CC? OCC? (deg mrad) LON {deg) (km/s) (km) RAM
SATURN = — 23.63 4.67 81. 1s0 4.5 o -0
MIMAS S e 25.81 0.02 0.27 31s 15.5 3043 -6
—ror = 24.54 0.02 0.35 281 11.3 21 i
= == 1419143 23.55 0.04 0. 102 LS 2110 -4 o5 Crosses_RP_@ 0.000 Rs
= — 1401701 23.2¢ 0.05 0. 2 S =72 e 3 EPS 5.
e = 1254774 20.82 0.07 k> 9 5.1 2869 ¥ -0 E. 120.500 deg
ror e 2318285 38.47 0.13 2 8.3 -3116 -3 3 = ORS b/s angle 15.0 deg *
= s 2543 4 0.01 0. 9.6 -25184 s 0 Poirt [NEGY ~] a [SATURN ~] andaign [POS_X Up ~] with [NsP ORS rad angle 30.0 deg
= — 3613510 5 0.02 0. 6.3 -235672 1 -5
S = 12200645 20 0.00 0. 2.8 -5036131 -3 -0 _ _ . /e
User Vector - RA 76.280 L [ w [ mr ZoomOut | [7] [[] Labels [¥] Axes Year | < ‘i] [<J L> \ Hour
SATURN T = 1480838 24.57 1424204 23.63 116.7 4.67 81.42 1s0 52 0 4.5 0 0.0 58.6 28.6 3 ‘* e
DES 1886 [t ][ Resst ][ Ron Fil Screen| Oroks % ] Vectors Morth | < ‘ (2] B m Minute
[ Paste cumenRADEC | [] Image Down | [7] HiRes ZoomIn | [¥] FOVs 7] Lat/Lons v (o =]
! e e Day |[< ‘>‘B[>|Second
Saturn Range Phase Angle Sub-S/C Lat. Tum ;. [SATURN <) o [T 7] sos [F7) on [MAL_T) - 42mn/1934sg
S/C SAT ___ALTITU! PHASE ANGLR_DIAME' DLCON Z_HGHT
BODY occ? occ? (Rs) (km) (deg) (deg mrad) (deg) (km/s) m)
Segment Start 24 57 116 7 52 0 SATURN = = 613285 10 553336 S.18 165.0 11.28 196. 82 13 o 0.0 IS -5
. * . MIMAS o 437514 7 437703 7.26  160. 0.05 0. 185 20 6.9 23.8 -8
CELADUS 5- 396498 € 396243 € 1 0.07 25 162 21 11.2 28.0 €
HYS P 345294 s 344757 5 1 0.18 3. 202 28 15.3 13.5 4
DIONE == 353444 5. 352883 1 0.18 3. 117 24 34.2 52.1 13
RHER e 1109108 18. 1108338 0.08 e« 5 350 7 12.4 12.0 8
Segment End 10-18 165-0 13-0 e 1593173 26. 1590604 0.19 3. 342 5 -120 41.1 22.5 -8
) 2065115 34.27 2064987 0.01 0.1¢6 8 20 -1639 11.8 16.6 -5
== 3945250 €5.4¢6 3944542 0.02 0.38 9 1 141 35.1 54.9 )
SE —-— 11245434 186.59% 11245323 0.00 0.02 127 186 -123 51.5 33.2 =2
SATURN = i 6132395 10.18 553336 9.18 165.0 11.28 196.86 82 13 0 9.6 0 0.0 18.9 9.5
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Solar Geometry — ORS Boresight Concerns

Saturn 042 Legacy

No ORS Boresight Solar Constraints on Science Pointing
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Daily Science Highlights

Saturn 042 Legacy

No Science Highlights Available
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Saturn 042 Legacy

Segment Integration Planning

— Keven Uchida dience Dbsring s Sequonce Team 10 08/28/2017 —



Timeline Gaps and Suggested Observations

Saturn 042 Legacy

Info on Suggested Observations was Not Available
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Initial SMT and Data Volume

Saturn 042 Legacy

Beginning of Integration:

SMT Report

DATA VOLUME SUMMARY

| OBSERVATION PERIOD | DOWNLINK PASS |

[ f-——m - e I
| Pl S, | RECORDED | PLAYBACK I
I | I I i

I I i i I

Start End | START SCI HK'E TOTAL CPACTY MARGIN | OPNAV | SCI ENGR | TOTAL CPACTY MARGIN CAROVR |
DOWNLINK PASS NAME doy hh:mm doy hh:mm| (Mb) (Mb) (Mb) (Mb) (Mb}) (Mb) (%) (Mb) | (Mb) (Mb) | (Mb) (Mb) (Mb)  (2) (Mb) I
_____________________________________________________________________________________________________________________________________________________ |
SP_042EA M34HEFNONO95 PRIME 095 15:03 096 00:03 0 865 25 890 3534 2643 75% 17 226 53 1186 1060 -127 -12% 127 |
SP_042EA_GTOMETNONO96_PRIME 096 22:18 097 07:18 127 2295 75 2496 3569 1072 30% 0 218 53 2767 4256 1489 35% o 1
SP_042EA_MI4HEFOTPO97_PRIME 097 14:48 097 23:48 0 203 25 228 3569 3340 94% 0 132 53 413 886 474 53% o
|
DATA VOLUME REPORT
Start End CAPS CDA CIRS INMS iss MAG  MIMI RADAR RPWS uvIis VIMS PROBE ENGR TOTAL
Event doy hh:mm doy hh:mm (Mb) (Mb) (Mb) (Mb) (Mb) (Mb) {Mb) (Mb) (Mb) (Mb) (Mh) (Mb) (M) (Mh)
OBSERVATION NOR 095 07:33 095 15:03 27.0 1.0 0.0 1.4 280.0 16.2 32.4 0.0 35.4 108.7 360.0 0.0 0.0 B865.1
OBSERVATION_OPN 095 07:33 095 15:03 0.0 0.0 0.0 0.0 17.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 17.4

SP 04Z2EA M34HEFNONOYS PRIME 095 15:03 096 00:03 32.4 4.9 B86.4 1.6 0.0 19.4 38.9 0.0 42.4 0.0 0.0 0.0 0.0 226.0

OBSERVATION NOR 096 00:03 096 22:18 BO.1 13.0 306.0 1.0 0.0 18.1 93.6 0.0 104.9 384.9 1260.0 0.0 0.0 2294.7
SP_042EA G70METNON096 PRIME 096 22:18 097 07:18 32.4 6.5 86.4 1.6 0.0 19.4 29,2 0.0 42.4 42.4 0.0 0.0 0.0 217.%
OBSERVATION NOR 097 07:18 097 14:48 27.0 5.4 93.6 1.4 0.0 16.2 24.3 0.0 35.4 0.0 0.0 0.0 0.0 203.2
SP_042KA_MI4HEFOTPO97_PRIME 097 14:48 097 23:48 32.4 6.5 0.0 1.6 0.0 19.4 29.2 0.0 42.4 0.0 0.0 0.0 0.0 131.5

08/28/2017 —
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Saturn 042 Legacy

No Waypoint Selection Info Available
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Waypoints Chosen

Saturn 042 Legacy

Waypoint 1 (2007-095T08:33:00 — 097T07:48:00): NEG_Y to Saturn, Neg_X to Sun

2.

Waypoint 2 (2007-097T07:48:00 — 098T00:20:00): NEG_Y to Saturn, Neg_Z to 202.14/-23.73

i . 'wsr:.—. X
: SUNMERCURY
WERUS -
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Notes and Liens

Saturn 042 Legacy

Saturn Rev 42 Inbound Notes & Open Issues

* Pointing
— All waypoints & downlink attitudes have been verified as being Flight Rule-safe.

None of the 3 downlinks are rolling. Each has a 2nd axis specified by either MIMI (DOYs 095 & 096) or CDA
(DOY 097). The 2nd axis should not be changed without their input.

— All SP turns have been allocated sufficient time and are Flight-Rule safe.
* Data Volume

— Noissues. Lastpassin segment has 19% margin.

* CIMS
— All of the expected requests for this delivery are approved in CIMS.
* OpModes

— All OpMode transitions are in the CIMS delivery. No issues at this time.
* Flight Rule / Mission Planning Guideline & Constraint Issues
— None known at this time.
* DSN
— No DSN schedule conflicts. NAV & MP approve of DSN plan
* Engineering Activities
— 097T14:48 = OTM-103 prime

— Keven Uchida - o o 15 08/28/2017 —



