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Saturn 35 Legacy

Segment Overview and Final Products
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Segment Summary

Saturn 35 Legacy

* This was a very short segment (less than 1 day) in an inclined orbit of the Prime Mission,
squeezed in between the T21 Titan flyby and a Rings TWT led periapse segment. Inbound to
periapse, the views were of the southern hemisphere.

* The integrated plan included a CIRS Titan composition map and time for optical navigation
images that were dropped from the plan by the end of sequencing. This left the segment with
a single VIMS Saturn cylindrical map and an unusual Titan-based waypoint. The DSN
strategy was altered in a way that would indicate that the original station requested was no
longer available. The shift to a different station’s viewperiod was the likely cause for the
timeline shake-up.

- S BO” et Ww thuence Lhnn 4 10/05/2017



Final Sequenced SPASS

Saturn 35 Legacy

Request Riders Start (SCET. Start (E ) Duraf End (SCET) Primary Secondary Comments

Sequence 5026, length = 42 ... 2006-328T16:30:00 |E033_SEQUENCE_026+000T00:00:00 [041T21:20: 2007-005T13:50:00
SATURN rev 35 Segment | 12006-347T12:18:00 | [000T18:10:00 |2006-348T06:28:00
SP_0355A_ WAYPTTURN347 PRIME M 2006-347T12:18:00 000T00:30:00 [2006-347T12:48:00 |ISS_NAC to Titan NEG_Z to NSP

A PO 006 8! 48:00 000 8 0:00 006 8TO6 8:00 A o a O P
VIMS_035SA_CYLMAPOO1_ PRIME I MU 2006-347T12:48:00 000T09:30:00 |2006-347T22:18:00 |ISS_NAC to Saturn POS_Z to North_Pole_Dir
SP_035EA_DLTURN347_PRIME M 2006-347T22:18:00 000T00:20:00 |2006-347T22:38:00 |XBAND to Earth NEG_X to 73.0/-46.4
SP_035EA_M34HEFNON367_PRIME C,E,M 2006-347T22:38:00 000T06:26:00 |2006-348T05:04:00 |XBAND to Earth NEG_X to 73.0/-46.4 Pointing is safe pending updated HGA
shading model; for CDA/MIMI

SP_035EA_G70OMETNON348 PRIME C,. M 2006-348T05:04:00 000T01:24:00 [2006-348T06:28:00 |XBAND to Earth

NEG_X to 73.0/-46.4

— S. Boll

10/05/2017




Final Sequenced SMT and Data Volume

Saturn 35 Legacy

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

| OBSERVATION PERIOD | DOWNLINK PASS
! \ !
| = | = !
| P4 | P5 |  RECORDED | PLAYBACK
! ! \ | !
| = |-===-—- e I !
Start End | START SCI HK+E TOTAL CPACTY MRGN | OPNAV | SCI ENGR | TOTAL CPACTY MARGN NET MARGN CAROVR|
DOWNLINK PASS NAME doy hhimm doy hhimm| (Mb)  (Mb) (Mb) (Mb)  (Mb) (Mb) | (Mb) | (Mb) (Mb) | (Mb) (M)  (Mb) (Mb) (%)  (Mb) |
_____________________________________________________________________________________________________________________________________________________ |
SP_035EA M34HEFNON367 PRIME 347 22:38 348 05:04 85 843 35 963 3516 2553 0 164 38 1165 753 -412 626 5% 412 |
SP_035EA G70METNON348 PRIME 348 05:04 348 06:28 412 0 0 412 3516 3104 0 37 8 457 505 47 626 5% 0 |
_____________________________________________________________________________________________________________________________________________________ |
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 hh:mm doy hh:mm (Mb) (Mb) (Mb) (Mb) (Mb) (Mb) (Mb) (Mb) (Mb) (Mb) (Mb) (Mb) (Mb) (Mb)
OBSERVATION NOR 347 12:18 347 22:38 37.2 11.1 0.0 1.9 340.2 22.3 39.1 0.0 48.7 34.4 300.0 0.0 0.0 834.9
SP_035EA M34HEFNON367 PRIME 347 22:38 348 05:04 23.2 6.9 60.7 1.2 0.0 13.9 24.3 0.0 30.3 1.8 0.0 0.0 0.0 162.2
SP _035EA G70METNON348 PRIME 348 05:04 348 06:28 5.0 1.5 14.9 0.3 0.0 3.0 5.3 0.0 6.6 0.3 0.0 0.0 0.0 36.9
DAILY TOTAL SCIENCE 347 12:18 348 06:28 65.4 19.5 75.6 3.3 340.2 39.2 68.7 0.0 85.7 36.5 300.0 0.0
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Segment Geometry

Saturn 35 Legacy

Rev 035 INBOUND
2006 - 347T12:18:00 5
2008 13 12:18:00 SCE
2008 13 13:30:21 ERT
Apoapse_ 035 + 004T15:16:38
Deriapse_035 - 001T11:43-01
Light time:

Orbit pericd: 15

Radius 916036

Rad_cyl B70832

Z_ht_cyl -284023

Mag L 16

Semi_axs 12213545

Eccentricity 0.

Inclination 5z

Sun_range 5.18 AU

Earth_range B.70 AU

=== DSN

Goldstone 6z.2z €4.3

Canberra 4.2 -z24.7

Madrid

SATURN Tow

RA

DEC

Czosses RE @ 0.000 Rs

Eps 5515 dag *

SEP 116.294 deg

ORS bfs angle 55.2 deg
Point |NEG_Y v| & |SATURN v| andslign POS_Z v = |Up v with |NSP v| ORS rad angle 133.3 deg
User Vector - RA: 22865 Titt L Up Tit R [ Labels Year < > | < > Hour

DEC 74.87 Left Reset [ [ onits Vectors merth | < | [= | [< ][> ] e

Current RA/DEC Down Zoom In FOVs Lat/Lens
Day < > | < > | Second
Tum Analyzer: | SATURN z ~| on |[RWA v | = 67min/498deg Event | <
s/c saT ANCLR DIAMETER SUB_S/C DLON  VREL Z_HEHT FaoM
BODY occ? occ? (deg)  (deg mrad) LON LAT  (deg) (km/s) (cm) SATAN EARTH RAM
SATURN -—- - 91603 855316 7.54 131.88 26 -18 o 7.z 51,
-- 1024438 1044234 0.0z 0.20 320 -15 -133  14.3 53
- 1100309 1100055 0.03 0.47 37 -15 140  19.3 a4,
- asszns 895674 007 121 Ba 17 76 187 aa.
—— 113043 1162481 006 0.57 40 -114 124 168 e
--  s12130 911427 0.10 168 75 -18 72 138 4
—  asazao 430705 0.60  10.44 343 -8 5.7 170
—-  &sises 851834 0.0z 0.38 258 28 8.0 102
--  za38437 2887630 0.03 0.s2 353 4.6 154
-- 14312240 237.48 14312130 0.00 0.02 108 6.4 28
SATURN - -- 916036 15.20 856316 14.21 1248  7.54 131.68 26 -18 o 7.2 0 0.0 458 51

Saturn Range Phase Angle
Segment Start 15.2 124.8 -18

Segment End 10.44 91.4 -42

Sub-S/C Lat.

&= Seg Start (Left)

Rev 035 INBOUND
2006
2006
2006

Bpospse_ 035 + 005T09:26:

Periapse 035 - 17

Light time: 72.

Orbit perio
Radius
Rad_cyl
z_ht cyl
Mag L
Semi_axs
Eceentricity
Inclination &
Sun_range
Earth_range

33:01
2 min

624
82 deg
17 AU
€8 AU

--- D3N ELEV -- D/L -- W/L ---—--—-

Goldstone
Canberra

Madrid

Crosses RP @

ORS b/s angle

-0 z.0

Point | NEG_Y w | a |SATURN = |Up v | with |NSP ORS rad angle 158.6 deg
User Vector - RA; Zoom Out [] Labels Year < > < > Hour
DEC.
0 [ onts Month | € > | <[> Mnue
Paste Cument RAIDEC Zoom In FOVs
Day < > < >  Second
Tum Analyzer; | SATURN v| on [RWA ~ 92min/834deg Evet |<| [>
S/C SAT BNGLR_DIAMETER SUB_S/C FROM
BODY occ? occ? (deg mrad) LON LAT (km/'s) tkm) RTH  RAM
SATURN - - _4a 4 10.33 1s1.84 251 -42 5.5 -4
- - .78 -7 0.04 0.78 230 -s1 5.7 .8
- - .47 -3 0.06 1.01 240 -5& 4.0 1
- - .62 z 0.1z 2.08 257 -S4 2.3 z
- - -54 5 0.11 1.9¢ 75 -47 14 3
- - -14 3 0.1¢ z.78 €3 -s0 12.0 &
- - 67 -4 0.33 s.82 4 -z8 7.0 .7
- .10 -9 0.0z 0.27 301 -29 10.1 .z
- - 74 0 0.03 0.47 7 -7 7.3 s
- - -88 -8 0.00 0.0z 87 =20 8.3 -4
SATURN - - .42 10.99 191.84 251 -4z 9.5 0 0.0 B83.4 49.4
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Solar Geometry — ORS Boresight Concerns

Saturn 35 Legacy

No ORS Boresight Solar Constraints on Science Pointing.
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Daily Science Highlights

Saturn 35 Legacy

Science Highlights for these days were not available.
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Saturn 35 Legacy

Segment Integration Planning
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Timeline Gaps and Suggested Observations

Saturn 35 Legacy

Rev 35 - Proposed TOL

Activity Start Duration Pointing Notes
Segment Start/Turn to Waypoint |2006-347707:48:00 |00:30:00
CIRS/VIMS Titan Comp Map 347T708:18:00 03:00:00 |NAC to Titan; +/-X to POLE_DIR
VIMS Thermal Cylindrical Map  |347T11:18:00 11:00:00 [NAC to Saturn; +/-Z to POLE_DIR

Turn to Downlink 347722:18:00 00:30:00
Downlink 347722:48:00 09:00:00 No 70 m available
— S. Boll . »y o 1 10/05/2017 —



Initial SMT and Data Volume

Saturn 35 Legacy

Beginning of Integration:

DATA VOLUME SUMMARY

| OBSERVATION_PERIOD | DOWNLINK_PASS |

| | |

s e R S R R R e b G R S s |

| P4 | ES | RECORDED | PLAYBACK |

| | | | |

S N S e e e S e e e LIRS j oms e e e e e R e S e e e N |

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) (%) (Mb) |

..................................................................................................................................................... l

SP_O35EA_M34HEFNON347_PRIME 347 23:18 348 07:48 0 1219 52 1271 3534 2263 64% 17 213 50 1551 993 -558 -56% 558 |

..................................................................................................................................................... |

DATA VOLUME REPORT
Start End CAPS CDA CIRS INMS ISS MAG MIMI RADAR 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 347 07:48 347 23:18 55.8 10.9 43.2 2.8 0.0 33.5 74.1 0.0 73.1 0.0 925.7 0.0 0.0 1219.0
OBSERVATION_OPN 347 ©7:48 347 23:18 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_O35EA_M34HEFNON347_PRIME 347 23:18 348 07:48 30.6 6.1 75.6 1.5 0.0 18.4 36.7 0.0 40.1 0.0 3.6 0.0 0.0 212.6
— S.Boll ) o 12 10/05/2017 —




Waypoint Selection

Saturn 35 Legacy

Activity Start Duration Pointing Notes TLM
S_eg‘men_t Start/Turn to Waypoint |2006-347707:48:00 |00:30:00 = _ _ i
CIRS/VIMS Titan Comp Map 347708:18:00 03:00:00 |NAC to Titan; +/-X to POLE_DIR S&ER3
VIMS Thermal Cylindrical Map  [347T11:18:00 11:00:00 |NAC to Saturn; +/-Z to POLE_DIR S&ER3
Turn to Downlink 347722:18:00 00:30:00
Downlink 347722:48:00 09:00:00 (Rolling? No 70 m available RTE&SBx
— S.Boll 10/05/2017 E—
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Waypoints Chosen

Saturn 35 Legacy

Waypoint 1 (Whole Segment): ISS_NAC to Titan; NEG_Z to NSP
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Notes & Liens

Saturn 35 Legacy

Saturn Rev 35 Outbound Open Issues

* Pointing Issues
— Pointing for the downlink is safe pending updated HGA shading model; for CDA/MIMI.
* Data Volume Issues
— None
* Telemetry Mode Issues
— None
* CIMS Issues
— None
* Power/OPMODE Issues
— None
* Flight Rule/Mission Planning Guideline and Constraint Issues
— None
* Other Issues

— The DSN Station request may be 5-10 minutes earlier than necessary.
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