
Life on Other Worlds

Chapter 15:



Here are some examples of WHERE
Extremophiles LIVE:





• What is life?

• What is required for life





The Physical Basis of Life
All life forms on Earth, from viruses to complex mammals 

(including humans) are based on carbon chemistry.

Carbon-based DNA and RNA molecule strands are the basic 

carriers of genetic information in all life forms on Earth.

The 

Tobacco 

Mosaic 

Virus 

contains a 

single 

strand of 

RNA, about 

0.1 mm 

long.
This complex mammal 

contains about 30 AU of DNA.



The Origin of Life on Earth
Life develops into more complex forms 

through gradual evolution, spanning many 

thousands of generations. 

Life began in the 

sea as single-

celled creatures. 

Those, as well as 

early multi-celled 

creatures, had no 

hard parts to leave 

fossils. Earliest, microscopic fossils 

date back ~ 4  billion years



The Origin of Life on Earth -
The Miller Experiment

Miller Experiment in 1952: Simulating conditions on Earth 

when life began ~ 4 billion years ago: 

Water (oceans), primitive atmosphere gases (hydrogen, ammonia, 

methane), and energy from electric discharges (lightning)

Experiment produced some of the 

fundamental building blocks of life: 

amino acids, fatty acids, and urea.





Astronomers using ESA's Herschel space observatory, have 
discovered that a molecule vital for creating water exists in 

the burning embers of dying Sun-like stars







NASA scientists have discovered glycine, 
a fundamental building block of life, in 
samples of comet Wild 2 returned by 
NASA's Stardust spacecraft. 

• "Glycine is an amino acid used by living organisms 
to make proteins, and this is the first time an amino 
acid has been found in a comet," said Dr. Jamie 
Elsila of NASA's Goddard Space Flight Center in 
Greenbelt, Md. "Our discovery supports the theory 
that some of life's ingredients formed in space and 
were delivered to Earth long ago by meteorite and 
comet impacts."





Our Solar System -
Europa is one of the likeliest candidates to harbor life. At the 
bottom of the moon's ice-covered ocean, microbes might 
very well persist among hydrothermal vents, using a process 
called chemosynthesis to convert inorganic molecules into 
usable nourishment.

http://en.wikipedia.org/wiki/Life_on_Europa#Potential_for_extraterrestrial_life
http://en.wikipedia.org/wiki/Chemosynthesis


Figure 15-8 p343

Complex life has 
developed on Earth only 
recently. If the entire 
history of Earth were 
represented in a timeline 
(left), you have to examine 
the end of the line closely 
to see details such as life 
leaving the oceans and 
dinosaurs appearing. The 
age of humans would still 
be only a thin line at the 
top of your diagram. If the 
history of Earth were a 
yearlong videotape, 
humans would not appear 
until the last minutes of 
December 31.



placed on board the 1972 Pioneer 10
and 1973 Pioneer 11

https://en.wikipedia.org/wiki/Pioneer_10
https://en.wikipedia.org/wiki/Pioneer_11


Voyager were included aboard both Voyager 
spacecraft launched in 1977Spacecraft

https://en.wikipedia.org/wiki/Voyager_program


Figure 15-10 p347



Figure 15-11 p347



The Drake Equation
Factors to consider when calculating the number of 

technologically advanced civilizations per galaxy:

Nc = N* · fp · nLZ · fL · fl · fS

Most of the factors are highly uncertain.

Possible results range from 1 communicative 

civilization within a few dozen light years, to us being 

the only communicative civilization in the Milky Way.


