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Phobos Mission – Why and What

• Martian moon origins unclear, possibilities:
– Capture
– Accretion
– Impact ejecta

• Potential human missions:
– Precursor to crewed Mars lander
– Teleoperation base for Mars rovers

• Mission concept & preliminary analysis:
– Map surface, determine composition of Phobos
– Low-thrust, solar-electric propulsion
– Phobos mapping orbits only, no interplanetary
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Dynamics & Control

Image:  Cosmographia

Mars Shape:
Point-mass


Spherical Harmonics

Phobos Shape:
Various models
Triaxial Ellipsoid

Spherical Harmonics
Polyhedral

Phobos Orbit:
Conic


Ephemeris

Low-thrust:
Ion Engine

Solar Electric

7/27/2017 3





Lo-MO Ground Track
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POLAR COVERAGE VIA FLYBY
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NOMINAL CAPTURE &
WALKDOWN TO HI-MO
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CAPTURE MANEUVER ERRORS
Image:  NNSA
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Summary

• Mission design concept for Phobos orbiter
– Mapping orbits

• DROs cover equatorial region
• Polar regions not accessed

– Polar flyby campaign
• 20 km “high” altitude
• 1 km “fun” altitude

– Phobos capture
• Nominal walkdown
• Contingency options

Phobos’ Mystery Monolith

Image: NASA
7/27/2017 16



THANK YOU!  QUESTIONS?
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BACKUPS
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Polar Flyby DV Costs
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