
Beyond 2100: Our Place Among the Stars 

 

The fate of humanity ultimately must lie in the stars. This is not wishful thinking on the part of 

hopeless visionaries; it is mandated by the laws of quantum physics. Eventually, physics tell us, 

the earth must die. 

Since it is inevitable that the earth will be destroyed sometime in the future, the space program 

may ultimately be our only salvation as a species. At some point in the distant future, either we 

stay on the planet and die with it or we leave and migrate to the stars. 

Carl Sagan has written that human life is too precious to be restricted to one planet. Just as 

animal species increase their survivability by dispersing and migrating to different regions, 

humanity must eventually explore other worlds, if only out of self-interest. It is our fate to reach 

for the stars. 

The upper limit for the existence of the earth is about 5 billion years, when the sun exhausts its 

hydrogen fuel and mutates into a red giant star. At that time, the atmosphere of the sun will 

expand enormously until it reaches the orbit of Mars. On earth, the oceans will gradually boil, 

the mountains will melt, the sky will be on fire, and the earth will be burnt into a cinder. 

The poets have long asked whether the earth will die in fire or ice. The laws of quantum physics 

dictate the answer: the earth will die in fire. But even before that ultimate time 5 billion years 

from now when the sun exhausts its fuel, humanity will face a series of environmental disasters 

which could threaten its existence, such as cosmic collisions, new ice ages, and supernova 

explosions. 

 

Cosmic Collisions 

 

The earth lies within a cosmic shooting gallery filled with thousands of NEOs (Near Earth 

Objects) that could wipe out life on earth. Some   lurking in space undetected. In 1991, NASA 

estimated that there are 1,000 to 4,000 asteroids that cross the earth's orbit which are greater than 

half a mile across and which could inflict enormous destruction on human civilization. The 

astronomers at the University of Arizona estimate that there are 500,000 near earth asteroids 

greater than a hundred meters across, and 100 million earth-crossing asteroids about ten meters 

across. 

Surprisingly enough, every year, on average, there is an asteroid impact creating about 100 

kilotons of explosive force. (Fortunately, these asteroids usually break up high in the atmosphere 

and rarely hit the earth's surface.) 



In June 1996, a close call with an NEO took place. This time asteroid 1996JA1, about one-third 

of a mile across, came within 280,000 miles of the earth, or a bit farther than the moon. It would 

have hit the earth with the force of about 10,000 megatons of explosive power (greater than the 

combined U.S./Russian nuclear weapons stockpile). 

There were several deeply unsettling facts concerning both the 1993 asteroid and 1996JA1. First, 

they were undetected, suddenly appearing almost out of nowhere. Second, they were discovered 

not by any government-sponsored monitoring organization (there is none) but by mere accident. 

(Two students at the University of Arizona stumbled across 1996JA1.) 

An asteroid only a kilometer across would create cosmic havoc by impacting on the earth. 

Astronomer Tom Gehrels of the University of Arizona estimates it would have the energy of a 

million Hiroshima bombs. If it "hit on the West Coast," he adds, "the East Coast would go down 

in an earthquake; all your buildings in New York would collapse." The shock wave would flatten 

much of the United States. If it hit the oceans, the tidal wave it created could be a mile high, 

enough to flood most coastal cities on earth. On land, the dust and dirt of an asteroid impact sent 

into the atmosphere would cut off the sun and cause temperatures to plunge on earth. 

The most recent giant impact took place in Siberia, on June 30, 1908, near the Tunguska River, 

when a meteor or comet about fifty yards across exploded in midair, flattening up to 1,000 

square miles of forest, as if a giant hand came down from the sky. The tremors were recorded as 

far as London. 

About 15,000 years ago, a meteor hit Arizona, carving out the famous Barringer Crater, creating 

a hole almost three-quarters of a mile across. It was caused by an iron meteor about the size of a 

ten-story building. 

And 64.9 million years ago (according to radioactive dating) the dinosaurs may have been killed 

off by the comet or meteor that hit the Yucatán in Mexico, gouging out an enormous crater about 

180 miles across, making it the largest object to hit the earth in the last billion years. 

One conclusion from all this is that a future meteor or comet impact which could threaten human 

civilization is inevitable. Furthermore, on the basis of previous incidences, we can even give a 

rough estimate of the time scale on which to expect another collision. Extrapolating from 

Newton's laws of motion, there are 400 earth-crossing asteroids greater than one kilometer which 

definitely will hit the earth at some time in the future. 

Within the next 300 years, we therefore expect to see another Tunguska-sized impact, which 

could wipe out an entire city. On the scale of thousands of years, we expect to see another 

Barringer type of impact, which can destroy a region. And on the scale of millions of years, we 

expect to see another impact that may threaten human existence. 



Unfortunately, NEOs have a high "giggle factor." As a result, NASA has allocated only $1 

million per year to identify these planet-killing objects. Most of the work locating these NEOs is 

performed by a handful of amateurs. 
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