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Cassini

Cassini Today

» Launched in 1997
» Arrived at Saturn in 2004

» Entering Saturn’s
atmosphere September 15,
2017
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Third Inclined Phase




Third Inclined Phase

90
T T T T
T116 T118 T120 T122 T124 T126
80 1_"115 T117 T119 T121 T123 T125
70
& 60
[0
o
2 50 F
k=2
c
L 40 |
©
£
g 30}
20 F
10 |
0 I 1 1 1 1
0 100 200 300 400 500
Davs from 23-DEC-2015ET
AAS 17-283 Frank Laipert

40

20

10

Period (days)



Maneuver Design Process

Trajectory contolled via satellite flybys

» Match B-R, B- T, and flyby time.
» Drift from reference is allowed between flybys.
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Maneuver Design Process

Approach Maneuver
(Encounter - 3 days)

Apocrone
® Apocrone Maneuver

Tit
tan (Trajectory-Shaping)

(Inbound)

Cleanup Maneuver

Pericrone (Previous Encounter + 3 days)

(Outbound)
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Year Summary

33 planned maneuvers

» Dec. 19, 2015-Nov. 29, 2016
» 8 maneuvers canceled

» 4 performed at backup time

12 satellite encounters

» 1 Enceladus, 11 Titan
» Titan flyby altitudes of 971-3548 km
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How did we do?

Flyby Misses

> We miss every time!

» Average miss for Titan: 929 m
» Minimum: 153 m at T123

» Maximum: 2.47 km at T119

Navigation Cost

> AV,cual — AV,er = Navigation Cost
» Target for Solstice Mission is 0.3 m/s per encounter

» Achieved 0.182 m/s per encounter during this span.
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Navigation Cost Per Flyby

Accumulated Flown AV Cost vs. Flyby
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Last Big Main Engine Burns

OTM-438

> January 23, 2016
» AV =6.85m/s

» 1.2% chance of propellant
depletion
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OTM-444
» March 25, 2016
» AV =7.95m/s

» 6.0% chance of propellant
depletion
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Stellar Occultation

Minimum limb altitude : —-74.825 km
00| Polar cr0551nq altltude : -47.110 km
Minimum limb . 1-MAR-2016
Polar crossing tlme 11-MAR-2016
ingress 11-MAR-2016
egress : 11-MAR-2016
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Before Maneuver
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After maneuver

OTM-443 Backup

» T117 Cleanup maneuver used to target occultation point.

» Needed to use the backup time to get more tracking data.

» Maneuver on Feb. 20, occultation on Mar. 11.
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T123 B-plane Shift
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AB- T (km)

T123 Bplane

» Shifting aimpoint saved 0.34
m/s.

» Greatly reduced downstream
deviations.
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T123 B-plane Shift
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Look Ahead to Proximal Mission
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Thank you!
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Questions?
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