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What is Astrobiology?

• Astrobiology is the study of the origin, distribution, and future of life in 
the universe

Three fundamental questions:

• How does life begin and evolve?

• Is there life beyond Earth and, if so, how can we detect it?

• What is the future of life on Earth and in the Universe?



History of Astrobiology

• Joshua Lederberg, microbiologist (1925-2008)

• Launch of Sputnik I from Soviet Union (1957)

• Lederberg foresaw dangers of space exploration

• Contamination of celestial bodies with microbes 
from Earth

• Alien microbes brought back to Earth by explorers



History of Astrobiology

• National Aeronautics and Space Act (1958)

• Signed by President Eisenhower

• NASA was born!

• Hugh Latimer Dryden, aeronautical scientist (1898-1965)

• NASA’s fist Deputy Administrator



History of Astrobiology

• Lederberg spoke to Dryden about concerns of space 
exploration

• Dryden agreed and gave Lederberg a job at NASA

• Head of the Space Science Board’s panel on extraterrestrial life

• Lederberg began recruiting scientists interested in life beyond 
Earth

• Carl Sagan, astronomer and much more (1934-1996) 



History of Astrobiology

• Lederberg referred to the science of life beyond Earth as 
‘Exobiology’

• Two research teams dedicated to Exobiology formed on each 
coast of the U.S.

• First grant for Exobiology research was awarded by NASA in 
1959

• Wolf Vishniac, microbiologist (1922-1973)

• The ”Wolf Trap” – detected microorganisms in soil of other 
planets



History of Astrobiology

• In 1960, Life Sciences office created at NASA

• Exobiology program was established

• Exobiology research groups created at NASA JPL and 
Ames

• NASA Ames started to recruit postdocs for Exobiology

• First mission dedicated to searching for evidence of 
life beyond Earth launched in 1976



What does life look like beyond Earth?



What does life look like beyond Earth?



Has life beyond Earth been found?

• No 

If life has not been found beyond Earth, then what do astrobiologists study?

Six major research areas:
• Identifying abiotic sources of organic compounds
• Synthesis and function of macromolecules in the origin of life
• Early life and increasing complexity
• Co-evolution of life and the physical environment
• Identifying, exploring, and characterizing environments for habitability and 

biosignatures
• Constructing habitable worlds



Where has life been found on Earth?
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Where is Astrobiology research being done?



Where is Astrobiology research being done?



Astrobiology.nasa.gov

Astrobiology Resources

Nai.nasa.gov

Astrobio.net Astrobiology.com
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For Students Interested in Astrobiology



Somewhere, something incredible 
is waiting to be known.

- Carl Sagan


