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Life in the Universe, as described by the field of Astrobiology.

Astrobiology, first created as a science in 1996, after the discovery of “life” on Mars.

http://www.cnn.com/TECH/9608/06/mars.life/
What is Astrobiology?

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

http://en.wikipedia.org/wiki/Astrobiology
Using tools to go out and explore the universe. 

Scale: from microscopic organic molecules to planets, stars, and nebula.
Different scientific disciplines that are a part of Astrobiology:

· Astronomy

· Geology

· Biology

· Chemistry

· Palentology

· Etc.

What are we searching for using Astrobiology?

Extraterrestrial intelligent life/civilizations

· SETI (the Search for Extraterrestrial Intelligence)

· Fermi Paradox (is the apparent contradiction between high estimates of the probability of the existence of extraterrestrial civilizations and the lack of evidence for, or contact with, such civilizations) http://en.wikipedia.org/wiki/Fermi_paradox
· Drake Equation ((sometimes called the Green Bank equation or the Green Bank Formula) is an equation used to estimate the potential number of extraterrestrial civilizations in the Milky Way galaxy. It is used in the fields of exobiology and the search for extraterrestrial intelligence (SETI). The equation was devised by Frank Drake in 1962.) http://en.wikipedia.org/wiki/Drake_equation
Life in any form

Other Earthlike planets

Our solar system

· We use our knowledge of our system of planets to make models and predictions of what we do not know about the rest of the universe. 
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http://martianchronicles.files.wordpress.com/2010/05/solarsystem.jpg
Definitions

· Solar System: all material gravitationally bound to our star (sun, aka sol). 

· Star: a gaseous sphere that produces heat by nuclear fusion which allows it to withstand gravity.

[image: image2.jpg]



http://www.le.ac.uk/ph/faulkes/web/images/stars.jpg
· Planet: derived from Greek for wanderer. 

· Little points in life moving through constellations. Large objects that orbit the sun. 

Asteroid Belt

Divides the inner and outer portions of our solar system 

· Inner (Sun Huggers)

· 4 earthlike planets

· Mercury, Venus, Earth, Mars

· Outer

· 4 Jovian, Jupiter like/gas giant planets

· Jupiter, Saturn, Uranus, Neptune
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http://www.creationscience.com/onlinebook/webpictures/Asteroid%20Belt.jpg
Points L4 and L5 are called the Lagrange Points:

Lagrange points mark positions where the combined gravitational pull of the two large masses provides precisely the centripetal force required to rotate with them. They are analogous to geostationary orbits in that they allow an object to be in a "fixed" position in space rather than an orbit in which its relative position changes continuously. 

http://en.wikipedia.org/wiki/Lagrangian_point
How is a planet defined?
1. Classical 9 planets in solar system

2. Object in orbit around the sun that is sufficiently large that self-gravity shapes it into a spherical form

a. Includes the biggest asteroids and KBO’s: 100’s and 1000’s of planets
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http://astroprofspage.com/wp-content/uploads/2006/08/060816_planet_candidates_02.jpg
3. Same definition as #2, but bigger than Pluto, 2,390 km across

Mercury and Earth’s moon are “dead” worlds: they have no atmosphere.
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http://www.flickr.com/photos/bluedharma/2198553589/
Venus and Earth are “sister planets” 
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http://www.ajax.ehu.es/VEX/Venus.Earth/Venus.Earth.html
Asteroids:  rocky or metallic object in orbit around the sun.


-sources of most meteorites


Includes- main belt between mars and Jupiter


Origin- mostly material that never accreted into a larger object: survivors of the planetary sweep-up process.

Near Earth Asteroid (NEA): Crosses near planet.
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http://www.trojanplanets.hit.bg/index/trojansJu1.html
Trojan Asteroid:  Within Jupiter’s Orbit



Lead or trail the planet by 60 degrees.

Ceres Astroid: largest asteroid @ 600 miles (less than half the size of Pluto)


May have more water than earth
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http://lasp.colorado.edu/education/outerplanets/images_giants/big/jovian_planets.jpg
Jovian Planets:  Jupiter, Saturn, Uranus, Neptune, Pluto  


Gas Giants Primarily Hydrogen


Have many moons



Life may exist on these moons

Fluid interiors except possibly Neptune and Uranus


Outer atmosphere is very dense

Jupiter: Largest
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http://starryskies.com/The_sky/events/lunar-2003/planets.moons.jpg

30 plus moons with 4 large ones Galilean satellites



Io, Europa> Pluto 

Ganywede> Mercury


 Callisto~Mercury


3 may have liquid water layers in interiors.

Saturn: 2nd Largest with substantial rings


Has the moon Titan



Larger than Mercury



Has a significant atmosphere



Organic chemistry in atmosphere



Sprays liquid into the atmosphere

Unanus and Neptune: Big blue and boring (blue due to methane reflection)


Due to lack of exploration, only fly by photos have been taken


Neptune has 2 geysers that spray liquid nitrogen

Pluto: smallest planet


Wacky orbit 3:2 resonance with Neptune, highly inclined, comes close and far from sun


Minimum of 3 moons



Charon is largest of the moons, 1/3 size of Pluto, may be covered in water and ice.
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http://www.solstation.com/stars/ekos-01b.jpg
Kuiper Belt: region of space beyond Neptune that is populated by larger objects (KBOs)


Source of short period comets( <200years)


Typical classical orbit

1. Relatively low inclination orbits <30 degrees

2. Prograde revolution around the sun like other planets.

Hypotheses:  KBOs formed as part of normal planet-forming process, but did not grow larger.


Perhaps you need sufficiently large ice planet to collapse on itself to grow into a Jovian planets.

Oort Cloud(further out): icy objects, source of long period comets 

Comet: icy object, shows coma when sufficiently close to the sun


Icy material that never accreted onto a larger object, survivor of planetary sweep-up


Could carry organic material
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http://www.spacescan.org/page/2/
Star: 


Attached-
Object made of rock and metal




Very large objects made of gas and fluid




Objects made of rocky material and ices
