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 What we, as humans, consider “habitable” must mean habitability for 
oxygen-breathing, land-based animal life, not only microbial life. 

A continuing question is how many planets may orbit the estimated 200 billion 
stars in the Milky Way Galaxy, and how many of those could support life as we know it? 
For scientists – but hardly for the general population – it is an important question 
whether or not life is common in the universe. 

Our current level of observation of star systems, while impressive, is broadly 
confined to inference, statistics and guesswork. But more precise data are certain to  
become available in the future. 

At present, we know of only one form of life, that found on Earth, based on the 
presence of water and carbon. The precursors of proteins based on these elements 
have been found in certain meteorites, but whether other elemental combinations exist 
to create a form of life remains unknown. We can only proceed by what we know and by 
its probability. Wishful thinking ought not let us be carried away by exaggerating 
probabilities – while also not underestimating them. 

NASA’s Kepler space telescope has identified about 150,000 stars in the 
constellation Cygnus – this in a miniscule field of the galaxy – of which 3,000 stars 
showed a temporary lessening of brightness from which the transit of a planetary body 
was inferred. The size of such transiting planets, whether of Earth-size or gas giant, is 
still approximate.  

An independent study of 42,000 stars, similar to our Sun or slightly cooler and 
smaller, indicated over 600 potential planets, of which, however, only 10 were 
approximately Earth-size. Since only a fraction of planets, as seen from Earth, are 
orbiting their stars face-on, the team used statistics to determine that about 22 percent 
of all Sun-like stars have Earth-size planets in their habitable zone. 

Based on these latest studies, NASA’s Ames Research Center proposed that the 
Milky Way Galaxy is populated by “Forty Billion Potentially Habitable Planets,” a report 
that was widely published by the media with plenty of hype, yet without critical 
evaluation of the probability. Again, humanity’s wishful thinking of finding other life 
beyond ours in the universe ran amuck. 

What is not considered in this estimate is that the galactic center, packed with 
radiation-emitting stars, is inimicable to life, while the outer regions of the galaxy are 
poor in heavier elements necessary for the accretion of planets and the rise of life. 
Approximately one-third of all star systems are binaries or multiple systems, whose 
gravitational complexity make stable orbits for planets minimal. The majority of stars are 
smaller than our Sun, being called M-type stars. Their habitable zone is therefore 
located farther inward. While these smaller stars have longer life times, any purported 
planets need orbit closer in, being in danger of becoming tidally locked, with one 
hemisphere always facing the sun, the other experiencing galactic cold, a situation not 
conducive for the development of life. 



A G-type star’s luminosity increases through its lifetime, making its habitable 
zone not only space-dependent but also temporary. A planet at one time within the 
habitable zone may eventually find its conditions for life diminished, and vice versa. And 
for life to develop takes time, several billions of years, first for ocean-dwelling life to 
produce oxygen, where it at first was protected from UV radiation. Once ocean-dwelling 
life has generated enough oxygen to bind the free iron, oxygen can be released into the 
atmosphere where it can generate ozone, protecting future land-based life from UV 
radiation. And a star only 1.5 times the size of our Sun will see its habitable zone move 
more rapidly outward, leaving less time for the development of life. 

So, let us address now in greater detail the probability for the rise of 
extraterrestrial life. Before entering into the gist of the matter, let’s consider some side 
issues which, nevertheless, affect the rise and maintenance of life. If comets truly 
provided all of Earth’s water, it may have also happened elsewhere. However, what if a 
water-world arose, which without the initiation of plate tectonics (because of small size, 
too small an iron core, insufficient radioactive elements to generate heat) remained a 
globe-spanning water world? Another inhibiting factor could be long-duration 
glaciations, or even “snowball” episodes whereby the entire planet became covered by 
ice sheets. 

Finally, here is a listing of conditions required to coalesce for habitability – 
beyond the mere extrapolation of the number of star systems with planets. 

1. R = low Radiation environment. We can likely exclude the great   
 number of stars located in and around the galactic core, inimical   
 to life. 

2. G = G-type star 
3. B = Binary or multiple star systems make up approx. 1/3 of all stars.   

 Their gravitational pull makes planetary orbits rare or unstable 
4. C = Carbon and other elements required for life in a system’s    

 composition, provided by dust clouds, novae, etc. 
5.  I  =Iron-nickel core for development of magnetosphere, protecting   

 life from radiation. 
6. S = Size of planet, not too small, not to big in exerting its gravity on   

 potential life forms. 
7. P = Plate tectonics to generate volcanism and a first primitive    

 atmosphere. 
8. D = Distance from star to be within the Goldilocks’ zone where water   

 remains liquid. 
9. T  = axial Tilt. If too great, seasons would be extreme. 

 10. O = circular Orbit. An orbit carrying the planet outside the Goldilock’s   
  zone would  result in periodic, severe glaciation 
 11.  P = regular Planetary system, as found in ours as opposed to most, at  
  this time inferred extraterrestrial systems that are often hugely    
 chaotic.    
 12.  J  =no Jupiter-size giant nearby which would exert gravitational   
  influence and disturb the putative planet’s orbit and axial tilt over   
  time 
 13.  M = a substantial Moon to stabilize the axial tilt of the parent planet. If   



  Earth’s Moon was truly created by the early impact of a Mars-size   
body, the  question arises how often such an event would take    
place in the galaxy at  the proper time? 

 
In 1961 Dr. Frank Drake suggested a formula by which he attempted to calculate 

the probability for extraterrestrial intelligent civilizations by entering assumed values for 
his various parameters. 

Here is another formula which uses the above parameters 1-13 to guess the 
probability of finding habitable planets:  

 
H =  R x G x B x  C x  I  x  S x  P x D x T x  O x  P x  J x  M 
H = .5 x .5 x .1 x .8 x .6 x .8 x .5 x .8 x .9 x .5 x .2 x .6 x .1 = 0.000020736  
 
which, multiplied by the putative 40 billion means, maybe, 830,000 habitable 

planets. 
 
From it we may conclude the unlikelihood of finding life or animal-habitable 

planets in our neighborhood, much less that ET will contact us. So much for the 
all-too-casual claim that the Milky Way Galaxy harbors up to 40 billion potentially 
habitable planets. There could be a lot of them, but perhaps 40,000 times less than 
claimed! 

For additional information see the book “Rare Earth” by Peter D. Ward and 
Donald Brownlee. 
 
 

 
 
 
 
 
 
 


