
Mars 

Named after the Roman god of war, it is often 
described as the "Red Planet”. 





Mars 

•  Its mass is 10% of the Earth’s mass, its radius is 50% of Earth’s 
radius, and its gravity is 38% of Earth’s gravity. 

•  Mars has usually been considered to be the place to look for 
extraterrestrial life. 

    In some ways, Mars is a bit like Earth: 
§  Its rotation rate is 24 hours and 37 minutes. 
§  The inclination of the axis is 25.2o. 
§  The seasonal variations of the solar heating are similar to 

that on Earth. 



•  Mars is different from the Earth in some important ways: 
§  The surface temperature ranges from about -125 oC to 25 oC, with 

typical temperatures below 0 oC. 
§  The atmospheric pressure is about 1% of that on the Earth, which is 

too thin to maintain a significant greenhouse effect. (Although it has 
much more CO2 than Earth’s atmosphere) 

Mars 

Why the Interest in Mars? 
•  Every few years Mars passes relatively close to Earth. 
•  During these close passages, it is possible to see surface features through a 

good telescope. (next close passage, April 9, 2014) 
•  Martians!! 



Early Observations of Mars 

•  Early observations were by eye (through a telescope). The observer 
had to draw what he saw. 

•  Here is drawing from 1800.  
(image from William Sheehan, http://www.uapress.arizona.edu/online.bks/chap03.htm) 



Early Observations of Mars 

§  The Italian astronomer Schiaparelli made detailed observations in the 1870s. 
§  He noted the presence of  “canali”, Schiaparelli meant “channels”. 
•  English translations used “canals”, implying that they are of intelligent design.  

Note, however, that beavers dig canals too. 
•  Near the turn of the 20th century, many people were convinced that there was 

life on Mars! 



Modern Views of Mars 

•  We know now that the early 
observations of “canals” 
were in error. 

•  There are no cities or 
civilizations ;-( 



Modern Views of Mars 

•  The surface of Mars has been mapped extensively by orbiting spacecraft. 
•  One sees plains, deep canyons, numerous craters, and volcanoes, which 

are extinct. 



Modern Views of Mars 

•  Valles Marineris is a canyon stretching 4000km. It is a large crack in the 
Martian surface that likely occurred when Mars first cooled. 

•  No Mountain chains/ridges seen, no evidence for active plate tectonics. 



Modern Views of Mars 

Weathering seen on impact craters due to slight atmosphere, unlike 
on our moon	




Olympus Mons 

Olympus Mons is the largest Volcano in the solar system, 16 miles 
high, and it’s base is larger than the entire state of Ga! 
Lack of plate tectonics can give rise to enormous volcanos.	




Recent Events: Mars Rovers 

•  In 2004, NASA landed twin rovers 
on Mars.  These probes are vastly 
superior than the Viking landers. 

•  Spirit (got stuck and died in 2010)  
•  Oppurtunity (still working!) 

•  Curiosity (landed 2012) 

http://www.youtube.com/watch?v=XRCIzZHpFtY 



Recent Events: Mars Rovers 

•  The cameras deliver extremely high quality images. 



Recent Events: Mars Rovers 



Evidence for Water on Mars 

•  These images and others suggest the presence of liquid water on 
Mars, at least in the past. 
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Searching for Life 

•  How do you detect primitive life remotely? 
§  Organisms on Earth breathe and have certain metabolisms, so 

look for signs of respiration and other biological processes.  
What if life on Mars is different than that on Earth? 

§  Life on Earth is carbon-based, so look for organic compounds. 
What if life on Mars is different than that on Earth?  Also, 
organic compounds can be made by other means. 

•  In 1976 the Viking spacecraft landed 
on Mars.  Soil was analyzed by three 
experiments, but no signs of life 
were found. 



Searching for Life 

•  In 1984 a meteorite from Mars 
was discovered in Antarctica. 

•  Evidence for microscopic fossils 
in the meteorite was announced 
in 1996. 

•  Most scientists today remain 
unconvinced. 

There is no evidence that there is currently life on Mars.  The recent Mars 
rovers are performing additional experiments along these lines. 
It is possible that there was primitive life in the early history of Mars… 

http://www.youtube.com/watch?v=9aJ7xg2WGoo Mars Curiosity	






NEXT:  The Giant Planets 

•  The giant planets are Jupiter, Saturn, Uranus, and Neptune. 



The Giant Planets 

•  The radii are between about 4 and 11 times that of Earth. 
•  The masses are between 14 and 318 times that of Earth. 
•  However, the densities are low, between 0.7 and 1.8 grams/cc, and 

the albedos are high (highly reflective of light). 
•  The planets are composed of light elements, mostly hydrogen and 

helium. 
•  The composition of the giant planets, especially Jupiter, is close 

to that of the Sun. 
•  The internal structures of these planets is completely different from 

that of the Earth.  In particular, there is no hard surface. 
•  These planets are relatively far from the Sun (more than 5 times the 

Earth-Sun distance), so heating by the Sun is not a big factor. 





Jupiter 

•  Jupiter is by far the most massive planet in the solar system (it 
contains about 2/3 of the solar system mass outside the Sun). 

•  It has the largest radius of any solar system planet, and it rotates 
the fastest (once every 10 hours). 

•  It has at least 63 moons. 
•  In many categories, Jupiter is the most extreme case. 

Movie: Jupiter the Giant Planet_ The Universe 


