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Saturn 008 Legacy

Segment Overview and Final Products
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Segment Summary

Saturn 008 Legacy

* Thisis a Prime Mission outbound segment (periapse occurs ~1.5 days prior to segment start). The
S/C is in an inclined orbit.

* Descending ring plane crossing occurs at 143T05:37:06, approximately half way through the
segment.

* This is a short segment, with only one observation period of 21h30m in duration. Originally, this
segment started 15 hours earlier than the current start time of 142T19:00:00. The Saturn_TWT gave
up this time as part of a trade with the Rings_ TWT for a new Saturn Segment in Rev 9 (spanning
2005-160T17:21:00 to 2005-163T01:25:00)

* Once the segment was shortened, it was assumed that a CIRS FIRMAP of Saturn would fill most (or
all) of the single remaining gap — indeed, the FIRMAP filled the entire gap in the final product.

* No ORS boresight to Sun issues/concerns

— Keven Uchida cionce Planping S eguonce | eam 4 08/11/2017



Final Sequenced SPASS

Saturn 008 Legacy

Request Riders Start (SCET) Start (Epoch) Duration End (SCET) Primary Secondary Comments
SATURN rev 8 Segment 2005-142T19:00:00| 001T07:42:00/2005-144T02:42:00
SP_008SA_WAYPTTURN142_PRIME |M 2005-142T719:00:00| 000T00:30:00{2005-142719:30:00{ISS_NAC to Saturn POS_X to NSP

PO 00 4 9 0:00 00 0 4 0 00 4470 0 0 a PO 0 P
CIRS_008SA_FIRMAPQO7_PRIME C, M, U 2005-142T19:30:00| 000T21:30:00/2005-143T17:00:00|CIRS_FP1 to Saturn POS_X to NSP
SP_008EA_DLTURN143_PRIME M 2005-143T17:00:00 000T00:42:00/2005-143T17:42:00|XBAND to Earth NEG_X to NEP
SP_0O08EA_G34HEFNON143 PRIME |C, M 2005-143T17:42:00) 000T09:00:00]2005-144T02:42:00|XBAND to Earth Rolling/SRU

— Keven Uchida
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Final Sequenced SMT and Data Volume

Saturn 008 Legacy

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

| OBSERVATION PERIOD [ DOWNLINK_PASS
I | |
| = R —— -- -- |
| P4 | BS | RECORDED | PLAYBACK
I I | I |
G e e — T !
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) (Mb) | (Mb) | (Mb) (Mb) | (Mb) (Mb) (Mb) (Mb) (%)  (Mb)
________________________________________________________________________________________________ I
SP_OOBEA_G34HEFNON143_PRIME 143 17:42 144 02:42 0 623 77 700 3395 2694 0 170 53 923 so8  -15 0 0% 15 |
e e e e e e e e e e e e e e e e e e e e e e e e —_— —_— - ____l
DATA VOLUME REPORT —-— TRANSFER FRAME OVERHEAD NOT INCLUDED
Start End caps  cDa CIRS INMS  ISS  MAG MIMI RADAR RPWS UVIS VIMS PROBE ENGR TOTAL
Event doy hhimm doy hh:mm (Mb) (Mb) (Mb) (Mb) (Mb) (Mb) (Mb) (Mb) (Mb) (Mb) (Mb) (Mb) (Mb)  (Mb)
OBSERVATION_ NOR 142 15:00 143 17:42  61.8 14.3 309.6 4.1 0.0 27.1 61.6 0.0 88.5 37.1 0.0 0.0 0.0 603.9
OBSERVATION_SI 142 15:00 143 17:42 0.0 0.0 13.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 13.5
SP_OOBEA_G34HEFNON143_PRIME 143 17:42 144 02:42  24.3 4.9 64.8 1.6 0.0 10.5 24.3 0.0 35.1 2.5 0.0 0.0 0.0 168.0
DAILY TOTAL SCIENCE 142 19:00 144 02:42  86.1 19.1 387.9 5.7 0.0 37.6 85.9 0.0 123.6 39.6 0.0 0.0
Keven Uchida : g e 6 08/11/2017



Segment Geometry

Saturn 008 Legacy

Rev 008 OUTBOUND
2005 - 142T19:0
2005 MAY i
2005 MAY 22 20:
Apoapse_ 008 +
Periapse 008 +
Light time:

Orbit period: 18.2 days
Radius 1088162 km 18.06 Rs
Rad_cyl 1087290 km 18.04 Rs
Z_ht_cyl 43545 km 0.72 Rs
Mag L 18.08

Semi_axs 1333827 km 22.13 Rs
Eccentricity  0.837

Inclination 21.91 deg

Goldstone
Canberra
Madrid

Crosses_Rp_@
s=p $1.880 deg
ORS b/s angle 73.5 deg

4= Seg Start (2005-142T19:00:00)

1 Seg End (2005-144T02:42:00)

Rev 008 OUTBOUND
2005
2005
2005 MAY 24 04:02:

fli e

si

RT

Point [NEG_Y ] a [SATURN andaign [POS_X (U v wih [NsP v| 088 rad angle 110.5 deg Apoapse_ 008 + 011T22:43:47
Periapse 008 + 002T20:40:06
ENTPER Light time: 80.5 min
User Vector - RA 83629 [ meL ][ U Tt R [ ZoomOuw | W] [7] Labels (@] Axes Year J L ‘ [< ‘ ‘ > | Hour Orbit period: 18.2 days
s = Radius 1591187 km 26.40 Rs
DEC. -15.550 Left Reset Ri ‘ Fill S¢ | Rad_cyl 1588947 km 26.36 Rs
iaht ill Screen Oits  [¥] Vectors ‘ ‘ _cy
- { J| : Month s Vinute Z_ht_cyl -284392 km -1.40 Rs
[ Paste curent RavDEC | 7] Image | Down | [@] HiRes Zoomn | [¥] FOVs 7] Lat/Lons | Mag L 26.48
= 4 } ‘ ‘ < ‘> | Second Semi_axs 1333634 km 22.13 Rs
. p— Eccentricity 0.838
Tum Analyzer: [SATURN ~| to [EARTH v) on [RWA  v| = 88min/784deg Evert [<] Inclination  21.91 deg
N Sus 9.07 AU
s/c saT RANG! ANGLR DIAMETER SUB_S/C DLON  VREL 2_HEHT FROM
BODY ©OCC? ocC? km) (deg mrad) LON LAT (deg) (km/=) (km) RAM
= = T = = = Goldstone
1088162 18.0¢6 1027903 €.35 333 2z 1] 6.4 1581.4 Canberra
1002230 16.63 1002082 0.02 12 1 s8 8.3 143.2 s
1035044 17.17 1034793 0.03 0. 101 2 71 6.7 s0 139.8 -— LOOK DIR‘
798407 13.25 797867 0.08 1.35 169 3 s 8.8 -660 148.2 FOV 15
1461830 24.26 1461266 0.04 0.77 358 2 -170  15.0 138 154.0 o =
1428017 23.69 1427252 0.06 1.07 44 2 120 129 716 134.3 .37(: _3.
1713916 28.54 1717341 0.17 2.9s 321 2 -ss 118 -7%07 158.3 2 :
Crosses_RP_@ 0.
1020662 16.%4 1020533 0.02 0.32 S0 -14 -48 s.8 -18735 125.6 s SN 4
2916657 48.33 2915310 0.03 051 16 0 a 3.4 746466 38.4 o i
14888812 247.04 14888700 0.00 0.02 Ry 178 5.7 2025111 150.3 ORS b/s angle 87.
_SATURN. -- -- 1088162 18.06 1027303 106.4  6.35 110.83 333 2 0 6.4 0 0.0 78.4 1s1.4 Point |NEGY v) a [sATuRN v] andalin [0S x (o ) wih |NSP 057 Ted dnaz s
User Vector - RA 8629 [ meL J[ uwp J[ TR | [ Zoomow |[@ [ Labels [¥] Axes < [>J Hour
15.55 =
Saturn Range Phase Angle oEC 550 (o) Cre ) CAs] (s Obts 3] Vecion S -
: — =) —J
7] Image | Down 7] HiRes Zoomin | [¥] FOVs V] Lat/Lons /I
‘< > | Second
Tum Analyzer: [SATURN ~| o [EARTH ] sbout [z v] on [RWA  +] - 9.9min/926deg &

18.1 106.4

Segment Start

s/C satT RAN( __ALTITUI SUB__§/C  DLON 2_HGHT
BODY 0occ? occ? (km) (km) LON LAT (deg) (km/s) {km)

Segment End 26 4 92 _3 SATURN 1591187  26.40 1530934 25. 4.34 310 -3 4.4 o 2

. MIMAS 1541300 25.57 1541102 2 0.02 259 =] 17.1 2870 1459.1

1837985 27.18 7= 0.02 79 -3 9.7 55 134.9

1795079  29.78 29 0.03 43 -3 130 10.3 5513 135.9

1276120 21.17 21. 0.05 143 -4 23 6.7 -140 135.1

1155994 19.18 19. 0.08 142 -4 28 5.3 2876 131.1

2361163 39.18 2358588  39. 0.12 321 -2 -116  10.0 -6303 165.0

1538810 25.53 1538655  25. 0.01 153 20 -63 8.7 -24182 162.2

2895962 48.05 2895214 48. 0.03 27 =1 48 1.3 681069 47.3

-- -- 15361428 254.89 15361318 4. 0.00 109 -20 -171 3.4 1939765 152.1

SATURN i o 1591187 26.40 1530934 82.1 4.34 310 -3 ] 4.4 ) 0.0 92.6 142.8
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Solar Geometry — ORS Boresight Concerns

Saturn 008 Legacy

No ORS Boresight Solar Constraints on Science Pointing

— Keven Uchida cionce Planping S eguonce | eam 8 08/11/2017



Daily Science Highlights

Saturn 008 Legacy

No Science Highlights were Available

— Keven Uchida cionce Planping S eguonce | eam 9 08/11/2017



Saturn 008 Legacy

Segment Integration Planning

— Keven Uchida cience Plasping« Sequence [esm 10 08/11/2017



Timeline Gaps and Suggested Observations

Saturn 008 Legacy

« Saturn_008 was a short segment with only one observation period 21h30m in
duration. From the start, it was suggested that a CIRS FIR map of Saturn
(CIRS_008SA FIRMAPO007_PRIME) would cover nearly the entire period.

— Keven Uchida cionce Planping S eguonce | eam 11 08/11/2017



Initial SMT and Data Volume

Saturn 008 Legacy

Beginning of Integration:

(Based on CIMS inputs as of 11/18/01)

* Need VIMS inputs for accurate data volume determination.

* Even without VIMS, we are over our data volume by ~18%. How do we cut
back? Margin will be 0, if everyone cuts equally by 23%.

Start End Volume 5% ENG#HK  [SCIENCE [TOTAL  |MARGIN
Playback [doy hh:mm |(Mb) (Mb) {Mb) (M) (Mb) {Mb) |(Mb)
PLAYBACK™|143 1718 (144 0233 (933 47 130 928 1058 172
Start End CAPS CDA CIRS INMS I§§ |MAG MIMI RADAR  [RPWS uvis VIMS RSS ENG SCIENC  |TOTAL
Event doy hh:mm |doy hh:mm |(Mb) (Mb} (b} (Mb) (Mb) {(Mb}  (Mb} |{Mb) (Mb) (Mb) {Mb) {Mb) (Mb) {Mb) (Mb)
CBSERVATIO|142 1315 (1431718 [79.4 24 309.6 4 16 476 7.4 0 103.2 15 0 0 §6.3 20.2 788
PLAYBACK™|143 1718 (1440233  [33.3 0 86.4 1.7 0 120 30 0 43.3 25 0 0 532 0 210.3
Legacy Note: Nearly all of the 172 Mb data overrun was eventually eliminated (no details
were provided), with only 12 Mb remaining upon segment delivery. See Page 15.
— Keven Uchida e 12 08/11/2017 -




Waypoint Selection

Saturn 008 Legacy

No Waypoint Selection Info Available

— Keven Uchida cience Plasping« Sequence [esm 13 08/11/2017



Waypoints Chosen

Saturn 008 Legacy

Waypoint 1 (2015-142T719:30:00— 144T03:12): NEG_Y to Saturn, POS_X to NSP

View of SATURN from CASSINI
4A 3 11:30:00

19 field of view

— Keven Uchida cionce Planping S eguonce | eam 14 08/11/2017



Notes and Liens

Saturn 008 Legacy

Open Issues

- Pointing Issues
« None. All SP Turns and Waypoints have been checked using the software developed by Brad Wallis.

-Flight Rule/Mission Planning Guideline & Constraint Issues
« None known at this time

-Power Issues
None known at this time

- CIMS Issues
« The following activities were deleted from Saturn 8, because they are outside this time period of this
segment.
« SP_O08NA_G70METOBS144_NA
» SP_008SA_WAYPTTURN144_PRIME
«All other activities were approved. There are no pending or denied activities.

- Data Volume Issues
- All Observation, Downlink and DSN Blocks (including telemetry modes) have been added to CIMS.
- All conflicts with DSN weekly maintenance were corrected.
» The data volume strategy involves carry-over.
- 12Mb are carried over into XD 8/9
-Other Issues
- This segment occurs in a “CIRS Caution Period™.

Keven Uchida ; oy . 15 08/11/2017



