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First Radar Observation of Phobos by MARSIS

A. Safaeinili(1), D. Calaberese(2). A. Cicchetti(3), Carlo Nenna(4) A. Ivanov(1),

Y. Gim(1), T. Duxbury(1) , D. Kirchner(5) , D. Plettemeier(6), W. Kofman(7), A.
Herique(7), E. Heggy(8), T. Hagfors(9)R. Orosei(10), R. Jordan(1) , R.
Phillips(11), E. R. Stofan(12), D. Gurnett(5),E. Nielsen(9), J.J. Pla(t), G.
Picardi(3)

(1)Jet Propulsion Laboratory, California Institute of Technology, Pasadena, CA 91109
(Ali.Safaeinili@jpl.nasa.gov) (2)Alcatel-Alenia Spazio, Roma, Italy, (3)Infocom Department,
“La Sapienza” University of Rome, Rome, Italy, (4)Info Solution, Milan, Italy, (5)Dept. of
Physics and Astronomy, Univ. of lowa, (6)Technische Universitaet Dreseden, Dreseden,
Germany, (7) Labratoire de Planetologie, de Grenoble CNRS/UJF, France, (8)Lunar Planetary
Institute, Houston, TX, USA., (9) Max Plank Institute for Solar System, (10) Istituto di
Astrofisica Spaziale e Fisica Cosmica, Roma, Italy, (11) Department of Earth and Planetary
Sciences, Washington University, St. Louis; (12) Proxemy Research, Laytonsville, MD

On November 4th 2005, Mars Advanced Radar for Subsurface and lonospheric
Sounding (MARSIS) on board Mars Express flew by Phobos at the closest approach
distance of 239 km. During this flyby, MARSIS successfully executed a radar obser-
vation of Phobos using all of its four 1-MHz bands centered at 1.8, 3.0, 4.0 and 5.0
MHz. During the 7-minute flyby, MARSIS collected data in a special mode where
time-domain echoes were stored in the internal instrument memory without any real-
time processing. We collected a total-016000 echoes. After chirp compression and
synthetic aperture processing on the ground, we have obtained echoes from Phobos
with signal-to-noise level of- 25 dB. We will describe our observation approach and
present first radar echoes observed from Phobos by MARSIS. We will also present
the result of radar modeling using the available Phobos digital elevation maps trying
to answer the question whether the observed late returns are from surface features or
subsurface structures on Phobos.
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