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PANDORA: A proposed Discovery mission to the moons of Mars
Raymond C. A., Jet Propulsion Laboratory, California Institute of Technology, Pasadena, CA;
Prettyman, T. H., Planetary Science Institute, Tucson, Arizona; Diniega, S., Jet Propulsion
Laboratory, California Institute of Technology, Pasadena, CA; and the PANDORA team
Despite more than four decades of exploration of the Mars system, the origin of the Martian moons,
Phobos and Deimos remains enigmatic. These moons have been hypothesized to be captured bodies
from colder regions of the Solar System, accretions of leftover materials from Mars' formation, or
accumulations of ejecta from a giant impact into Mars. With any of these possible origins, determining
the origin(s) of these moons would provide a unique opportunity to "observe" processes and
conditions within the early Solar System and associated with the formation of the Mars system.
The Pandora mission, proposed in response to the 2014 NASA Discovery Announcement of
Opportunity, will acquire new information needed to determine the provenance of the moons of Mars.
The mission design provides a powerful and robust framework for this investigation. Pandora will
travel to and successively orbit Phobos and Deimos to globally map their chemical and mineral
composition and further refine their shape and gravity. Geochemical data and mineralogical data,
acquired by nuclear- and infrared spectroscopy, can distinguish between key origin hypotheses. High
resolution imaging and spectroscopic datasets will enable demarcation of distinct geologic units,
identification of composition and compositional variability, and crater counting to determine the
timing of major events and stratigraphy, and thus the identification of "original" moon material.
Together, the instrument suite will characterize regolith properties of both moons; investigate the
nature and relationship between "red" and "blue" units on Phobos; and investigate the relationship
between Phobos and Deimos.
The information acquired by PANDORA can be compared with similar data sets for other solar
system bodies, including Mars, Mercury, the Moon, Eros, Vesta and Ceres, as well as data from
meteorite studies. Understanding the formation of the Martian moons within this larger context will
yield a better understanding of processes acting in the early solar system.

