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Every Grain of Sand 
To see a World in a Grain of Sand
And a Heaven in a Wild Flower,

Hold Infinity in the palm of your hand 
And Eternity in an hour.

William BlakeS OMETIME IN THE EARLY 21st 
century, an astronomy professor at the 
University of Hawaii in Honolulu made a 
startling discovery.
   While it’s likely that the good professor 
was sitting in an air-conditioned office at his 
computer, it’s tempting to think he was 
instead lazing on nearby Waikiki Beach on a 
Sunday afternoon—surfboard, pen, and 
notebook at hand—watching a nearby 
toddler idly shovelling sand into a bucket.
   The latter scenario is the more appealing 
one simply because of what our diligent 
astronomer discovered: There are more 
stars in the observable universe than there 
are grains of sand on every beach and every 
desert on Planet Earth—a number so large 
that even the analogy can’t do it justice.

                      
 
   For the mathematically inclined: The 
universe is currently estimated to contain 
about 2 trillion galaxies with an average of 
about 100 billion stars in each, for a total of 
200 sextillion stars—a 2 followed by 23 
zeroes. Taking the size of a grain of sand at 
an average of about 0.5 mm, the number of 
grains of sand on the planet works out to 
about 2 sextillion, or only a hundredth as 
many grains as there are stars!
   The numbers are, of course, very rough 
estimates, but that’s almost irrelevant since 
any errors are almost certainly going to land 
squarely on the side of the stars. In fact, 
there could easily be more than twice as 
many galaxies, with far more than twice as 
many stars in each. We just don’t know.
   And that’s just in the observable universe. 
We don’t know—and may never know—
how many stars lie might lie beyond the 46 
billion light year distance our gaze is limited 
to because of the time it takes light to travel. 



   Moreover, recent astronomical discoveries 
suggest that there are many more planets 
than stars, including many of similar size 
and temperature to Earth. In fact, there are 
likely to be many billions of ‘earth-like’ 
planets just in our own galaxy.
   Since scientists suspect that the basic 
chemical building blocks of life are 
widespread throughout the universe and that 
intelligence appears to be an emergent 
property of life—at least once it reaches a 
relatively advanced stage—one could 
speculate that simply based on probability, 
the universe should be teeming with 
intelligent life forms, ultimately, even 
advanced civilizations, including ones like 
our own, capable of space travel. 
   All of which rather begs the question: 
Where the hell is everybody?
   The answer to that riddle is two-fold. 
It took nearly 4 billion years—nearly a third 
the age of the universe—for civilization to 
arise on Earth. Single celled organisms 
dominated our planet's surface for nearly 3 
billion years before multi-cellular (never 
mind mammalian) life began, and the vast 
majority of Earth's biosphere still consists of 
microbes. So if spacefaring life exists 
elsewhere in the universe, chances are it is 
microbial, and hitching a ride on asteroids 
and comets. (Some scientists think that may 
in fact be how we got started ourselves.)
   The second, more compelling explanation 
is found in the unfathomable vastness of 
space—and here it might be helpful to 
return to our sand-on-the-beach analogy. 
If our Sun were shrunk down to the size of a 
grain of sand, the distance between it and 
the invisible speck representing Earth would 
be about 2 inches. But the next closest grain 
of sand (or star) would be 8-1/2 miles away.
It would take our fastest space probes over a 
thousand human lifetimes to travel this vast 
distance, and even traveling at the speed of 
light, it would still take over four years. 

   What’s more, the probability that one of 
those hypothetical civilizations would just 
happen to blossom in our own galaxy, on a 
planet revolving around the nearest star to 
our own—at the same time as our own—is 
vanishingly small. Far more likely it would 
be millions of times further off. (Our nearest 
galactic neighbor, Andromeda, is a stagger-
ing 15 million trillion miles away. Even 
stated in ‘grains of sand’ terms, that’s over 
half a million miles to the next sand grain.)         
   What’s more, humans have been sending 
radio signals out into space for less than a 
century, and physically exploring it for even 
less. Based on the multiple threats to our 
species that our relatively primitive 
technology has managed to create just 
within that short time, it’s difficult not to 
conclude that any highly intelligent life 
form destroys itself rather quickly. 
The depressing possibility exists that no 
advanced civilization survives long enough 
to have accumulated neighbors—an idea 
scientists call the ‘Great Filter.’
   Arthur C. Clarke once said: “Two 
possibilities exist: either we are alone in the 
universe or we are not. Both are equally 
terrifying.” More terrifying still might be 
the possibility that ‘they’ are out there all 
right, but we will probably never know it, 
and in any case we will almost certainly 
never be able to make contact with them.
   There will never be a scenario in which 
we can declare there is no alien life. All we 
can conclude is: there is either no other life, 
or we haven’t found it yet. But in all but the 
most improbable scenarios, technological 
civilizations are extremely rare, and in 
cosmic terms, probably last no more than 
the blink of an eye. We are the first civiliz-
ation to arise in the Milky Way galaxy, and 
very likely will be the last as well. 
   Considering our disregard for the only 
habitable planet we know of, that might be a 

blessing to any aliens out there watching. ◾


