Suprajupiter in construction. Stage one: the strip habitat.

(Artist: Ron Brocklehurst)
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Conventional space colony designs are toroidal or cylindrical and spun to simulate gravity. Such habitats canmot easily be made
as large as a planet unless materials stronger than diamond are available in bulk. Successful imitation of planetary horizons and
weather patterns may not be simple. It is shown that habitats of planetary size may be constructed by englobing any sufficiently
large planet with a new landscaped surface, which can be supported by Orbital Rings or Dynamic Compression Members. These
artificial supramundane planets can sustain natural horizons and natural weather. Even larger habitats may be constructed by
englobing stars or black holes. It is shown that supramundane habitats and planets can be built progressively in affordable stages.
A scenario is presented suggesting that in a few centuries supramundane planets may house a large fraction of the human race.

1. INTRODUCTION

The concept of habitats dynamically supported by orbital rings
[1-31 or dynamic compression members [4] was introduced in
an earlier paper [31. It has also been mentioned in my paper on
terraforming Venus, in this issue [51 Here we po into more
detail.

First, some definitions. A habitat supported above a planet,
star or other massive heavenly body we call a sypramundane
habitat (from the latin supra above, and mundus, world). If the
habitat is a globe completely surrounding the gravitating body
we call it a sypramundane planet. An artificial planet englobing
a gas-giant is then a suprajovian planet And a structure
englobing a star, also known as a Dyson sphere, is a sypra-
stellar planet [6). Suffices representing other astronomical
bodies—eg supraplanetary, suprahole—can also be used.

The underplanet or underbody is the underlying planet or
other heavenly body, which penerates the supramundane
planet's gravity. The apt term underworld may be less suitable
for technical use.

The foundation of a habitat is the topaspbere (a neologism
from the Greek topos place, and sphaira, sphere, region),
comprising the structural components whose arrangement
determines the topology and overall shape. In this paper we
shall be considering not only the construction of the toposphere,
but also the provision of an atmosphere, a biosphere, a geo-
sphere and a luminosphere.

The atmosphere (Greek atmos, air) of a habitat includes the
air we breathe and its weather; the upper atmosphere may
also include ozone layers, ionospheres and magnetospheres. The
biosphere (Greek bios, life) includes all the living organisms
in the habitat. Geosphere (Greek ge, earth) is a neologism for
the earth, soil, rocks and waters of a habitat, and could also be
applied to the crust of a natural planet. Luminosphere (Latin
lumen, light, and sphaera, sphere) is a neologism for the sky,
and the illumination of the habitat by day and night (a clumsy
word, but the Greek form photosphere has been pre-empted for
the light-giving part of the Sun).

In conventional space colony designs [7-9] gravity is simu-
lated by spinning the structure. The overall shape is toroidal or
cylindrical. The toposphere is in tension, a suspension bridge
without end It must use strong materials; the maximum
radius of such a habitat is determined by the strength to
weight ratio of the tension members. A toposphere of fused
quartz could have a radius up to about 200km, of diamond

perhaps 2500 km. These figures can be improved upon if the
habitat alone (and not the tension structure) is made to spin;
but it is apparent that constructing space settlements of
planetary size by these methods will be difficult without
exceptionally strong materials. By contrast, dynamic support
techniques are not dependent on material strength [1-41.

In a rotating space colony “centrifugal force” replaces gravity.
The geosphere is therefore flat along the axial direction, and
curves upwards to spinward and anti-spimward Consequently,
except for the effects of relief, no natural horizon exists. In a
larpe enough colony fractal relief [10] will help generate
horizons, but unless we take care the terrain to spinward and
anti-spinward may still dominate the sky.

The Coriolis force, which controls planetary weather patterns,
is oriented axially in a rotating space colony. It will tend to
promote vertical vortices rather than the horizontal vortices
obtaining on Earth; this will affect atmospheric circulation and
may lead to different weather-patterns.

The disadvantages of the conventional space colony are mot
serious. They will be pleasant places to live, large enough to
contain whole countries and convenient for space travel L is
probable that within a century or so most of the human race
will reside in such space settlements. It is unlikely that
natural planets will then ever again accomodate more than a
small fraction of the total population.

Nevertheless, planetary-sized habitats, with natural weather
and natural horizons, will assuredly be attractive to many
people, especially if their climate, geography, seasons, flora and
fauna are pleasantly Farthlike. If they can be constructed at a
reasonable cost per unit area, they will compete effectively
with smaller rotating space colonies, though they are unlikely
to replace them altogether.

This paper shows how planetary-sized habitats can be
established around any sufficiently large astronomical bady,
by constructing a mew surface, supported by orbital rings or
dynamic compression members, at the radius at which the
acceleration due to gravity is one Earth gravity (9.81ms~2).
These artificial planets will have all the outward character-
istics of natural planets. Gravity will be directed inward The
peosphere will curve down to the horizon in all directions. If
the planet rotates daily on its axis the Coriolis force will give
rise to natural weather, and night and day will progress
naturally around the globe.
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