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A number of reputable
scienlists have envisioned
space habitats that,
although ambitious by
today's standards, could
perhaps one day be buult.

pace habitats in science fiction are generally

massive and wildly expensive structures that

seem destined to remain forever in the realm
of the imagination as opposed to being realistic
predictions of futuristic technology. Who could
imagine building a Death Star from Star Wars or a
Borg Cube from Star Trek anytime in the near (or
even distant) future? Even the most optimistic sci-fi
enthusiast would have to admit
that the possibility is unlikely.
Modern space stations are
relatively austere and tame in
comparison to their
extravagant cousins in science
fiction. We haven’t come close
to building a full-scale space
habitat that could support
hundreds or thousands of
people. The International
Space Station, with a housing
capacity of less than a dozen
people, is the closest thing to a
space habitat so far.

However, the restrictions of
current technology have not
thwarted speculation on the
future of space habitats. A
number of reputable scientists
have envisioned various types
of space habitats that,

although ambitious by today’s standards, could
perhaps one day be built.

The most famous space habitat plan was created by
Freeman Dyson, an astronomer who currently holds
a position at the Institute for Advanced Study.
Freeman Dyson is a prolific writer and a celebrated
scientist who is the president of the Space Studies
Institute (SSI). He came up with the concept of a
Dyson sphere. A Dyson sphere is an enormous
artificial sphere that surrounds a star. The sphere
consists of a patchwork of solar collectors facing
the star with human habitats on the exterior (or
interior) of this sphere. The idea is that by creating
a huge surface surrounding the star, the maximum
amount of energy radiating from a star can be
collected and exploited.

There are two types of Dyson spheres. Type |
spheres consist of independently orbiting structures
that don’t form a continues shell, but nevertheless
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absorb all the starlight emanating
from the star. Type Il spheres,
however, are Dyson spheres that are
solid shells.

Now you may be wondering what
the point is of building such
enormous spheres, which would
surely be extremely expensive to
construct, extremely difficult to
engineer and require an extremely
large quantity of material to
surround an entire star. Although
building such a sphere would be
costly, challenging and would gobble
up resources, there are two main
reasons why Dyson spheres would
be useful. One is the habitable
space that would be created. By
building a Dyson sphere around our
sun, an undescribably vast living
space would be created that would
be many times the surface area of
the Earth. With the population of
Earth increasing each year, it will be
only a matter of centuries before the
Earth is much too crowded to
support all the life living on it. A
Dyson sphere would provide more
than enough living space for a
thriving population.

The other reason why Dyson
spheres would be useful is for the
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energy. The human species

consumes energy with voracious

appetite - an appetite is increasing by leaps and
bounds every century. If we extrapolate the
current rate of energy usage to centuries in the
future, it is only a matter of time before humans
use up more energy than the Earth receives from
the sun. As Freeman Dyson says, the “natural
step is to build artificial habitats around the sun so
that all energy can be used”.

As simple as it sounds, Dyson spheres are not a
perfect solution to the future energy crisis on
Earth. Their construction would require vast
quantities of building materials. Unfortunately, the
supply of useable building materials in the entire
solar system is barely great enough to construct a
Dyson sphere around the sun. Not only that, but
traditional building materials are insufficient.
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The supply of useable
building materials in the
entire solar system is
barely great enough to
construct a Dyson sphere

According to scientist Frank Palmer, if one
translates the pressure exerted on a Dyson sphere
to the equivalent of a cylindrical tower on Earth,
that tower would be 80 to 90 thousand kilometers
high! No material known to man could maintain
the structural integrity of such a building, never
mind a gigantic sphere surrounding a star.

While the ideal of building Dyson spheres sounds
tantalizing, there are serious barriers preventing
construction by humans. However, that doesn’t
rule out the possibility that advanced alien
civilizations have constructed Dyson spheres! The
SETl institute searches for stars that emit certain
signatures-of radiation that could potentially
indicate the existence of a Dyson sphere around
that star.

Science fiction authors have played around with
the concept of Dyson spheres to come up with a
number of similar space habitat designs. Larry
Niven dreamed up the concept of ‘Ringworld’,
which he calls “an intermediate step between
Dyson spheres and planets”. A Ringworld is a
giant ring with a circumference the size of Earth’s
orbit around the sun. lain M. Banks is another
author who came up with a similar concept, which
he called ‘Orbitals’. Orbitals are rings that rotate
to produce artificial gravity and orbit around a star.
Compared to a Dyson sphere, ‘Orbitals’ are
smaller and easier to build, but still offer access to
a star’s energy and a huge surface area of living
space. For example, using the same amount of

mass as the Earth it would be possible to build
1500 Orbitals each quite easily capable of holding
50 billion people with a surface area twenty times
that of Earth - and Earth currently only holds 6
billion.

Pictured here is a diagram of lain M Banks'
Orbital concept. Orbitals would be 3 million miles
in diameter and over 10 million miles in
circumference, with a width of 1000 miles. Unlike

Niven's Ringworld concept, Orbitals are far
smaller and would simply orbit a star (not
encircle it) and be tilted to create a day/night
cycle.

We will have to be satisfied with the existence of
Dyson spheres (and other similar designs) in
science fiction and in our imagination for now.
Only time will tell if they will ever become a reality.



