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THE DREAM AT 40:

GERARD
O’NEILLS

VISION FOR SPACE
SETTLEMENT

by Clifford R. McMurray

In the years immediately following the Apollo 11 Moon landing, hope dueled with

fear in the American imagination. Apollo had just offered a glimpse of the possibilities
of technology to conquer “impossible” problems, but the optimism of one set of dream-
ers had to contend with the darker visions of thinkers who projected the rapid increase
of the human population and use of natural resources and saw oncoming disaster.
“The Limits to Growth,” a book published in 1972 and commissioned by the Club of
Rome, forecast unavoidable collapse unless truly draconian measures to curtail popula-
tion growth were taken. This bleak result of their computer simulations, which recurred
no matter what assumptions were fed into their computer program, prompted economist
Robert Heilbroner to imagine bumanity regressed to a primitive lifestyle, living under a
global dictatorship with iron control over individual reproductive choices and limited re-
maining resonrces. “If, then, by the question Is there hope for man?’ we ask whether it
25 possible to meet the challenges of the future without the payment of such a fearful

price,” Heilbroner wrote, “the answer must be: No, there is no such hope.”
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But Gerard K. O’Neill was no pessimist.
This physics professor at Princeton Univer-
sity had put a question to his advanced
freshman physics seminar in the fall of 1969,
just months after the first Moon landing:

“]|s A PLANETARY
SURFACE THE RIGHT
PLACE FOR AN EX-
PANDING TECHNOLOG-
ICAL CIVILIZATION??”

As he and his students attacked that ques-
tion, it became clear to him that there were
plenty of building materials and energy in
the Solar System to construct habitats that
could eventually support a population thou-
sands of times greater than the carrying ca-
pacity of the Earth, at a high level of
civilized comfort. For all intents and pur-
poses, once you got off the Earth, there
were no limits to growth. The system could
be open, not closed.

The key was the increased surface area of

the habitats, hollow spheres or cylinders
filled with air and spun to produce artificial
gravity on their interior surfaces. Just one
habitat, 4 miles in diameter and 20 miles
long, could support several million people
on its 500 square miles of “land.” Sunlight
would provide unlimited, free solar energy,
and asteroids and the Moon have all the met-
als for structural materials and shielding, and
water for life support needed to build thou-
sands of such habitats.

This wasn’t an original idea. Konstantin
Tsiolkovsky had talked about space colonies
in his 1920 novel, “Beyond the Planet
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with the aid of a small grant from the Point
Foundation. Only about 150 people attended
the conference, but one of them was The
New York Times science editor Walter Sulli-
van, drawn to the event by a press release the
university had put out. His article on the
conference made the front page of that
newspaper, touching off a firestorm of pub-
licity. The Physics Today article was pub-
lished in September 1974, allowing its 15,000
professional physicist subscribers the oppor-
tunity to consider O’Neill’s argument. Many
tried and failed to poke holes in the idea, but
their efforts sharpened O’Neill’s analysis. A
second conference at Prince-
ton in the spring of 1975, and
a student study at NASA
Ames Research Laboratory a
few months later, put still
more flesh on the basic ideas.
Somewhere along the way, the
idea of space colonies be-
came coupled with space-
based solar power (SSP).
Making solar power satellites
to transmit energy to Earth
could give the colonies an
economic reason for exis-
tence.

Finally, in 1977, came the
book: “The High Frontier.”
Even O’Neill’s title was a clat-
ion call to the first generation
of space activists. Alongside a
basic, layman’s introduction to
the engineering of space
colonies, O’Neill painted a
compelling picture of what
everyday life could be like in
such places. They would have
plenty of open space for
parks, with interiors sculpted
into hills, forests, and rivers;
instead of soulless huge cities
they could be dotted with vil-
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Gerard O’Neill teaching at Princeton University. Image couttesy of Tasha O’Neill.

Earth.” But it wasn’t intuitively obvious, ei-
ther. There were plenty of space stations to
be found in science fiction stories, but no
other space colonies. Isaac Asimov would
later call this “planetary chauvinism,” but
when O’Neill wrote up his ideas and began
submitting them to the leading scientific
magazines, he spent two years and collected
a lot of rejection letters before Physics
Today agreed to publish the first article.
The next step was a small conference at
Princeton in the spring of 1974, produced

dustrial pollution because all

those messy processes could be carried out
outside the colonies. Families would live in
individual houses with no need for heating
and air conditioning, in a perfect climate-
controlled environment. The variable gravity,
from whatever value was chosen for the
colony’s outer circumference to zero gravity
at the axis of rotation, would allow for all
the traditional sports and some new ones:
human-powered flight and zero-g sex. Mov-
ing heavy industry into space would trans-
form Earth’s environment for the better, as
well.




It was the perfect image for its time: high-
tech meets hippie. “The High Frontier” didn’t
create the space movement, but it certainly cat-
alyzed it. Another generation of space activists
has grown up since it was published, many of
whom haven’t read the book. But then, they
don’t really have to; its ideas are now a part of
the air they breathe. They should read the book
anyway.

I am struck by two things in O’Neill’s mas-
terwork. One is how wildly optimistic his time-
line was: he thought the first space colony
could be created within 15 years, and thought it
unlikely that it would take longer than 30 years.
We are already a decade past his least optimistic
estimate. One reason is that launch costs have
remained much too high. O’Neill took NASA’s
$10 million cost estimate for shuttle flights at
face value; reality showed them to be 50 to 100
times higher than advertised. Even SpaceX has-
n’t yet brought launch costs down to the levels
on which O’Neill’s calculations were based. An-
other reason, cleatly, is that no nation has had
the political will or economic incentive to make
the investment in so large a project.

Set that aside; the basic concept is too self-
evidently useful not to be carried out someday,
however long it takes. For me, the most won-
derful thing in the book is the encounter with
O’Neill’s noble spirit. His desire was for a
world in which every human body, free of the
need for brutal struggle for the necessities of
life, could fulfill the dreams of the soul inhabit-
ing it. He didn’t want space colonies just be-
cause he wanted to go there himself (although
he certainly did), but for what they could mean
for his fellow humans. “For me,” he said,

“THE AGE-OLD DREAMS
OF MPROVEMENT, OF
CHANGE, OF GREATER
HUMAN FREEDOM ARE
THE MOST POIGNANT
OF ALL; AND THE MOST
CHILLING PROSPECT |
SEE FOR A PLANET-
BOUND HUMAN RACE
IS THAT MANY OF
THOSE DREAMS wOULD
BE FOREVER CUT OFF
FOR US.”

He need have no fear. Those dreams are un-

quenchable in the minds of kindred spirits, and
they will not be denied.

THOUGHTS ON GERARD K. O’NEILL FROM HIS
FRIENDS, FAMILY, AND CONTEMPORARIES

TASHA O’NEILL

Gerry wasn’t used to getting one pink slip
after another. It was Physics Today that pub-
lished the first article, and that o gave him
some mote clout. It wasn’t the bool\ that was
so hatd to publish; it was really just to get
the concepts out, to get the first technical at-
ticle published ious other publications
turned him down—thought it was too crazy.
The first confi the ma

science writer for The New York Tim

came to the conference and the next day we
were on the front page of The N

Times, wt
had to de

h really changed our lives. We
t our phone number. When he
iewed for Penthouse he went to

s and said “I just wanted to
. ” but they were all excited. It

gave hlm some more cachet than he had be-
fore.

If he were alive today, I think he’'d be
pretty proud of the people who’ve pushed
forward—the young people who’ve contin-
ued to develop his dreams.

KEITH HENSON
The original mailing list for starting the L-
S ) the people who were at
the 1975 con The L-5 Society didn’t
get space colonies going, but it did serve as a
point to get people who were interested in a
tuture togetk a 10t of th m.

FREEMAN DYSON

ically an experimenter
also had dreams—not a theorist. We were
very good friends because we were so differ-
ent. He was an experimenter; I was a theo-
rist. He built things and I did calculations. So
we made a good team. Certainly the num-

details which were right about it, and m
the thing attractive. The only thing that
wrong about it was the high cost. I alwa
lmd big arguments with him

to do it on thc- (rmnd cqlc A lth a huue pro
ect which would involve big money and big
politics, and I always thought we’d do much
better with small groups of people doing it
as cheaply as possible, independent of gov-
ernments. So we never agreed about the de-
tails, but of course I admired him very
much. So I was happy to help him as much
as I could.

What was remarkable about him was that
he got things done. He didn’t just teach stu-
dents about space. He got the students to
build a mass d . which would have been
an extremely useful instrument if one had a
colony on the Moon. I think it’s still sitting

in the Physics building at Prince-
ton University. )

It’s always impossible to predict when

e going to happen, so any estimate

ate [for the first space colony] is un-
reliable. I’'m sure it’s going to happen. It
could take as little as 50 years; it could take
500 years, or anything in between. I would
say more likely than not, it will be more than
100, but I could be w ong. It requires, I
would y, a big advance in biology. Biology
is more of a problem than engineering. The
engineering of space is 7 well in hand.

Tm still v ry skeptical of the benefits [of

space-based solar pow ound. So
I think the main motivation is not economic.
It’s much more political or social. People
would like to be free to set up their own
communities and get away from the tax gath-
erers.

MARK HOPKINS
I was a founder of the Harvard-Radcliffe
Committee for a Space Economy in 1972
when I was a student at Harvard and we
wete discussing how to do big things in
space. And then this Physics Today article
came out. I called O’Neill up, literally out of
the blue, being a brash young ¢ tudent,
and said thlﬁ is pretty cool; thlb could be the
were 1()()1\1n0 for. But then I
How are you gr)lnfr to pay for it

remember, there was this long pause...
The book was important. I think the more
i s the general ideas. There
Tom Heppenheimer
which came out a few months after O’Neill’s
book. In fact, Heppenheimer told me he
could have gotten it out faster, but he fig-
ured O’Neill should hav first shot at it.
The 1975 summer study was important, and
the book was written off the results of that
The summer study sort of locked
in, because it wasn’t at all obvious to a
lot of pcoplc including myself, that this was
really real, in the sense “of b ng technically
feasible. )

Putting on my economic hat, it’s virtually
1mpos<1bk to stop it, short of something like
nuclear war that kills everybody. It’s only a
matter of time until we go where the vast
majority of the resources of the Solar Sys-
tem ate, in terms of material and energ

ill be p )
xhaustion on Earth and incre
technical change.

His ideas were of fundamental impor-
tance to the movement for ideological rea-
sons. They presented a pathway where one
could plausibly argue that the American
dream need not be dead because we can
build a hopeful fututre for everybody where
things keep getting better—this time not
only for America, but for the world as a
whole. That fact, and the realization of that,
led me to redirect my career into the move-

. O’Neill made the movement possible.
Without O’Neill, probably the Space Move-
ment wouldn’t have happened, at least not
for a long time.
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