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ABSTRACT

Today, Mars is a cold, dry, very inhospitable
planet. The thin atmosphere of Mars has a sur-
face pressure of only about 6 millibars (the pres-
sure of the Earth). It is now believed that early
Mars was a very hospitable planet with abundant
surface water in the form of lakes, rivers and even
planetary-scale oceans with an atmospheric pres-
sure comparable to that of the Earth. What
caused the very divergent evolutionary paths of
Earth and Mars? It is believed that some 500
million years after its formation about 4.6 billion
years ago, Mars lost its planetary dipole magnetic
field, which protected its atmosphere from the
“sand-blasting” effects of the solar wind, the con-
tinuous stream of energetic protons, electrons and
ions emitted by the Sun into interplanetary space.
Once Mars lost its planetary magnetic field, the
direct interaction of the energetic solar wind parti-
cles with the atmosphere resulted in Mars losing
more than 99% of its atmosphere. Once Mars lost
the bulk of its atmosphere, surface liquid water
was no longer stable and was either lost to space
and/or migrated to the sub-surface of Mars as
frozen water. The talk will conclude with a dis-
cussion of the proposed NASA Aerial Regional-
scale Environmental Surveyor (ARES) of Mars
Mission, a robotic, rocket-powered, controllable
airplane. ARES will fly about a kilometer above
the surface of Mars, cover hundreds of kilometers
of distance, and look for signs of present-day life
on Mars by searching for gases of biogenic origin
in the atmosphere. The, next step in the robotic
exploration of Mars, ARES, will also search for
reasons that the atmosphere and climate changed
so drastically.
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