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random walk

In 1961, Frank Drake, then at the National Radio Astronomy Observatory in Green Bank, West Virginia, formulated what has 
become a famous and eponymous equation that provides a framework for thinking about the factors involved in any estimate of  
the number of  technologically advanced civilizations that might exist in the Milky Way galaxy and perhaps be detectable by us. 
(For more on the likelihood of  life on other planets, see “Are We Alone?” on page 26.) 

The Drake Equation

The number of  civilizations 
in the Milky Way galaxy 
whose electromagnetic 
emissions are detectable.

The rate of  formation 
of  stars suitable for 
the development of  
intelligent life.

The number of  planets, per 
solar system, with an envi-
ronment suitable for life.

The fraction of  life-bearing 
planets on which intelligent 
life emerges.

The length of  time 
such civilizations  
release detectable 
signals into space.

The fraction of  those stars 
with planetary systems.

The fraction of  suitable 
planets on which life  
actually appears.

The fraction of  civiliza-
tions that develop a 
technology that releases 
detectable signs of  their 
existence into space.
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3 professors offered course 
material on Coursera

62
schools participated 312

classes 
 were offered

70,000+
new students  

signed up weekly

110,000+ 
students enrolled in Caltech offerings

the cost for enrolling in 
Caltech offerings$04–10 hours per week 

were required  
of students

— Cosmologist Stephen Hawking, speaking to a full 
house at Beckman Auditorium on April 16, 2013

We must 
continue to 
go into space 
for the future 
of  humanity. 
I don’t think 
we will survive 
another 
thousand 
years without 
escaping our 
fragile planet.”


