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There is substantial evidence that the martian volatile inventory and climate have 
changed markedly throughout the planet’s history. Clues come from areas as disparate as 
the history and properties of the deep interior, the composition of the crust and regolith, 
the morphology of the surface, composition of the present-day atmosphere, and the nature 
of the interactions between the upper atmosphere and the solar wind. We piece together 
the relevant observations into a coherent view of the evolution of the martian climate, 
focusing in particular on the observations that provide the strongest constraints. 

MAVEN is equipped with a suite of instruments designed to examine the upper 
atmosphere composition, escape rates, magnetic field and interaction with the solar wind. 
This suite includes: Imaging Ultraviolet Spectrometer (IUVS), Neutral Gas Ion Mass 
Spectrometer (NGIMS), Magnetometer (MAG), a particles and fields group consisting 
of: Extreme Ultra-Violet and Langimuir Probe (EUV/LPW), Superthermal and Thermal 
Ion Composition (STATIC), Solar Energetic Particle (SEP), Solar Wind Electron 
Analyzer (SWEA), and Solar Wind Ion Analyzer (SWIA). With this grouping of 
instruments the particles and fields package is well designed to study the ions and their 
interaction with Mars weak and variable magnetic field as well as the solar wind. NGIMS 
is particularly well equipped for study of the upper atmosphere and atmospheric escape 
rates. While IUVS provides global-scale measurements of major molecules, atoms, ions 
and isotopes in the Mars atmosphere & corona, while deriving key properties such as 
exobase and ionosphere altitudes. 

Comet C/2013 A1 (Siding Spring) will pass within 135,000 km of the center of Mars on 
19 October 2014, roughly one month after the MAVEN spacecraft enters into orbit about 
Mars.  This extraordinary celestial coincidence provides the opportunity for scientific 
scrutiny of an Oort cloud comet with a sophisticated collection of spacecraft instruments 
and for the study of the perturbations of the Mars atmosphere by an unusual exogenous 
source of mass and energy.  The neutral coma of Siding Spring will impact the Mars 
atmosphere at a speed of 56 km/sec, corresponding to energy of 300 eV for an H2O 
molecule.  At these energies the molecules will deposit their energy in the Mars upper 
atmosphere, above the location of the ionospheric peak: this is the region of Mars that 
MAVEN is designed to study.  Significant perturbations to the temperature, densities, and 
wind patterns are expected for a sufficiently active comet.  We anticipate that MAVEN 
will measure energetic ions and electrons and magnetic perturbations produced by the 
interaction of the comet coma with the solar wind, as well as perturbations to the neutral 
and electron temperature, neutral, electron, and ion densities in the upper atmosphere of 
Mars.  The suite of in situ measurements will be described as well preliminary results, if 
possible.   
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