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Sampling the surface from above the surface without landing...
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Sampling the surface from above the 
surface without landing...

2 of 10

Solar wind, energetic oxygen in the Martian
magnetotail, and micrometeorites bombard the
regolith continuously liberating material from
the surface in a process called sputtering.



What is the Origin of Phobos/Deimos?
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adapted from the Rivkin SSERVI Phobos talk

Composition provides the key to determining their origins



Composition Measurements Using SIMS

• The space environment continually liberates material from
the regoliths of airless bodies throughout the solar system.
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SIMS is a standard laboratory technique…

Schaible et al. (2017), JGR-Planets, 122, doi:10.1002/2017JE005359



PRISM Primary and Secondary Science
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PRISM CubeSat Layout

• The fluxes of sputtered ions from Phobos at an altitude of around 27 km are about 10-1000/cm2/s.
Based on scaling published effective areas down to CubeSat form factors, these fluxes imply that
between 0.01 and 1 counts per second per element will be observed. Even at a count rate as low as
0.01 Hz, this requires 106 s or a bit over ten days to accumulate sufficient counts in all species
shown in the figure, easily achievable over the mission lifetime. Some species will achieve the
necessary statistics in hours allowing compositional mapping of the surface and the red and blue
units.
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PRISM Trajectory

• Can get to the Mars system in about three and one half
years and “orbit” the moons many hundreds of times.
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CONOPS Overview
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Conclusion
• Because using the space environment to obtain direct samples of

Phobos’ and Deimos’ composition to determine the origin of these
satellites using secondary ion mass spectrometry can be accomplished
with a single instrument, within a CubeSat form factor, on a relatively
small budget, and with current technology, a CubeSat SIMS mission to
Phobos and Deimos will provide the tremendous science return for
very little investment.
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PRISM Resources
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PRISM Budget
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PRISM Communication Scenarios

13 of 10


	Phobos/Deimos Regolith Ion Sample Mission (PRISM): Determining Origins
	Sampling the surface from above the surface without landing...
	What is the Origin of Phobos/Deimos?
	Composition Measurements Using SIMS
	PRISM Primary and Secondary Science
	Slide Number 6
	PRISM CubeSat Layout
	PRISM Trajectory
	CONOPS Overview
	Conclusion
	PRISM Resources
	PRISM Budget
	PRISM Communication Scenarios

