Mars

» Diameter % Earth’s < Very thin * Rotation period
diameter atmosphere, mostly =24 h, 40 min.
co,

« Axis tilted against
orbital plane by 25°,
similar to Earth’s
inclination (23.5°)

* Seasons similar to
Earth  Growth and
shrinking of polar ice
cap

* Crust not broken into
tectonic plates

« Volcanic activity
(including highest
volcano in the solar
system)

Tales of Canals and Life on Mars

Early observers (Schiaparelli, Lowell) believed to see
canals on Mars

This, together with
growth/shrinking of
polar cap, sparked
imagination and sci-fi
tales of life on Mars.

We know today:
“canals” were optical
illusion; do not exist!

No evidence of life on
Mars.

The Atmosphere of Mars

Very thin: Only 1% of pressure on Earth’s surface

95% CO,

Even thin Martian
atmosphere
evident through
haze and clouds
covering the
planet

Occasionally:
Strong dust storms
that can enshroud
the entire planet.




The Atmosphere of Mars (2)

Most of the oxygen bound in oxides in rocks

Reddish color of the surface

Interior of Mars

The Geology of Mars

Giant volcanoes

Valleys

Impact craters

Reddish deserts of broken
rock, probably smashe
meteorite impacts.




The Geology of Mars (2)

Northern Lowlands: Free of craters; probably Possibly once
re-surfaced a few billion years ago. filled with water

Southern Highlands: Heavily cratered; probably
2 — 3 billion years old.

Volcanism on Mars

Volcanoes on
Mars are shield
volcanoes.

Olympus Mons:

Highest and
largest volcano
in the solar
system.

Volcanism on Mars (2)

Tharsis rise
(volcanic bulge):

Nearly as large as
the U.S.

Rises ~ 10 km
above mean
radius of Mars.

Rising magma has
repeatedly broken
through crust to
form volcanoes.




Hidden Water on Mars

No liquid water on the surface:

Would evaporate due to low pressure.
But evidence for liquid water in the past:

Outflow channels from sudden,
massive floods

Collapsed structures after
withdrawal of sub-surface water

Splash craters and valleys
resembling meandering river beds

Gullies, possibly from debris flows

Central channel in a valley
suggests long-term flowing water

Hidden Water on Mars (2)

Hidden Water on Mars (3)

Gusev Crater and Ma’adim Vallis:

Giant lakes might have drained repeatedly
through the Ma’adim Vallis into the crater.




Ice in the Polar Cap

Polar cap contains
mostly CO, ice,
but also water.

Multiple ice regions
separated by valleys
free of ice.

Boundaries of
polar caps
reveal multiple
layers of dust,
left behind by
repeated growth
and melting of
polar-cap
regions.

Evidence for Water on Mars

Meteorite ALH84001:

Identified as ancient rock from Mars.
Some minerals in this meteorite were
. deposited in water ~ Martian crust must
Lgrge |mpacts‘ may have have been richer in water than it is
ejected rocks into space. today.

Water on Mars...




The Moons of Mars

Two small moons:
Phobos and
Deimos
Too small to pull
themselves into
spherical shape.
Typical of small,
rocky bodies: Dark
gray, low density.

Very close to Mars; orbits around
Mars faster than Mars'’s rotation.

Probably captured from outer
asteroid belt.

Mars Exploration

* Flybys
 Orbiters

e Landers

* Rovers
The Future

Early Missions —

The Mariner Program

Mariner 3 (1964)
— Failed to deploy
Mariner 4 (1964)

— First closeup look at
Mars

— Images recorded on
tape!

— Survived 3 years

Mariner 6&7 (1969)

— Atmospheric
measurements

— Imaged “canals”




Orbiters

+ Mariner 9 (1971)

— Imaged volcanos and
canyons

* Mars Observer (1992)

— Lost

+ Mars Global Surveyor

— Imaged gullies and flow
features
— Aerobraking!

* Mars Climate Orbiter (1998)

— Lost

* Mars Reconnaissance Orbiter

(2005)
— Looking for likely landing
sites

Landers and Rovers

« Viking 1&2 (1975/6)
— First lander on Mars
— Experiments to detect
life
¢ Pathfinder (1996)
— First rover on Mars
— Evidence that Mars
was wet!
¢ Polar Lander (1999)
— Lost
e Spirit and Opportunity
(2003)
— Wow.

What's next?

 Airplanes?
Balloons?

« Underground
Exploration

e Sample return




What Started it All

A City?? Um, no.




