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Life is ...

200 to 400  Billion Stars
100,000 light years in diameter

~ 30k parsecs
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Detecting Planets – The Doppler Shift
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Detecting Planets – Planetary Transit
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Detecting Planets – Microlensing
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Habitable Zones
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Infrared Spectroscopy

Emission

Visual

Absorption

Emission and absorption lines are 
the fingerprints of atoms and 
molecules.
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Future/Current Methods
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Biosignatures – Terrestrial Planet Finder
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Current (and Future) Methods

• Employ Doppler Shift, Planetary Transitivity, & 
Microlensing to detect suspect star systems

• Detect extrasolar planets

• Gather Biosignature data for suspect star 
systems

• Detect extrasolar “habitable” planet

Detection & Analysis

Analysis

Detection

Analysis
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How Many Earths?

"In space there are numberless earths circling around other suns, which may bear upon 
them creatures similar or even superior to those upon our human Earth.“

-Giordano Bruno

Milky Way: 100,000 light years wide
Galaxy: 150,000,000,000 light years wide
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Difficulties
•No learning set / no comparison
•Is pre-analysis possible? 
•Is pre-analysis necessary?

Too Much Data

Machine Learning
•Support Vector Machines
•Unsupervised Learning
•Boosting
•Klustering

Extra Solar Planet Search Terrestrial Planet Search

Observations

Planet Data

Observations

Habitable Planet Data

Analysis & Cleaning

Direct

Analysis & Cleaning
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