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Digression Within A 
Digression
MODULE 1: A DIGRESSION – LIFE IN THE UNIVERSE
UNIT 1: ENVIRONMENT

Extrasolar Planets

 When both Drake and Ward were developing their equations, 
extrasolar planets were only hypothesized or poorly supported. 

 Since then, many have been discovered. 
 This has an impact on the equations – as the probabilities have 

changed. 
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Extrasolar Planets

 The first extrasolar planet was discovered in 1988.
 As the number of detection techniques increased and technology 

improved, so has the number of discovered extrasolar planets.     
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Methods of Detection

 Radial velocity or Doppler method – spectral shift with star orbiting 
common center of mass. 

 Transit method
 Transit timing method – Multiple planets in the same system.
 Astrometry – Slight variations in the position of the star. 
 Circumstellar disk – Dust reradiating absorbed radiation. 

Extrasolar Planets

 Most of the planets that have been discovered thus far are much 
larger than the Earth and much closer to their star. 
 Hot Jupiters

 Habitable zone



1/10/2017

4



1/10/2017

5

http://www.space.com/13828-alien-planets-kepler-telescope-
infographic.html

Extrasolar Planets

 This dominance of large planets close to their star is probably a 
detection bias. 
 It is easier to detect planets which are large. 

 It is easier to detect planets which are close to their star. 
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SuperEarths

 Many have been discredited (Gliese 581) 
 Lots of press, but press does not cover retractions.

 They are really big – gravity issues. 
 Kepler-22b – 6.9 times bigger than the Earth, but probably in the 

habitable zone. 

 Data suggests that small planets are more common than large 
planets, but they are difficult to detect. 

Habitable Extrasolar Planets

 0.5% of the discovered planets might be habitable.
 Underestimate given the current limits of our detection ability. 

 Correction of the observed data suggests that 1.8% of planets may 
be inhabitable. 
 Drake estimated this at approximately 20%. 

 Does not consider many important factors


