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Careful engineering and cost analysis shows we can build pleasant, self-
sufficient dwelling places in space within the next two decades, solving many of 
Earth's problems.

by Gerard K. O'Neill, Physics Professor, Princeton University
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Figure 1a — Section of a space-community main cylinder 
(top). The circumference is divided into alternating strips of 
land area (valleys) and window area (solars). 
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Figure 1b — Although the space-community valleys offer 
new landscaping opportunities and architectural possibili-
ties, it is reassuring to note that certain Earth features can 
be recreated: the side view of a cylinder end cap (bottom) 
includes a mountain profile taken from an aerial photograph 
of a section of the Grand Teton range in Wyoming.
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Figure 2a — Space community as a whole is seen in side 
view.  Note the lines of symmetry in both figure 2a and 2b.
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Figure 2b — Space community as a whole is seen in end 
view. 37 of the 72 agricultural cylinders in a ring are shown: 
the ring does not rotate as a whole.
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Table 1 — Possible Stages in the Development of Space Communities 

Model Length 
(km)

Radius 
(m)

Period 
(sec)

Population Earliest 
Estimated Date

C C CFF VC CF5FFF CDgg

V _;V _VF _E CFF3VFF$4$CF7 CDDE

_ CF CFFF E_ F;V3V$4$CF8 VFFV

] _V _VFF CC] F;V3VF$4$CF8 VFFg

Population figures are for double unit; higher figures are the approximate ecological limits, for conventional agriculture. 
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Figure 3 — Force and torque diagram for a cylinder. Non-
dissipative static forces are used to precess the spin angu-
lar momenta, so that cylinder axes always point toward the 
Sun. 
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Rotary Pellet Launcher 
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Cost Minimization 
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Table 2 — Masses of Materials Re-
quired for Model 1 (Metric tons) 

Item Total 
Mass

Mass 
from 
Earth

A/78%,78$O*+,-'%,")5$
(-)7*-7)"(P

VF5FFF q

c/'(($O(+/')(P CF5FFF q

S'-")5 dF5FFF q

c",")'-+)$:/',-6 C5FFF C5FFF

<,%-%'/$(-)7*-7)"( C5FFF C5FFF

Z:"*%'/$9'6)%*'-"&$0')&#')" C5FFF C5FFF

>'*0%,"($',&$-++/( gFF gFF

Z+%/5$)+*L$',&$*+,(-)7*-%+,$
8'-")%'/(5

]VF5FFF q

n%Q7%&$01&)+2", d5]FF d5]FF

VFFF$:"+:/"$',&$"Q7%:3
8",-

VFF VFF

h"01&)'-"&$9++& EFF EFF

K+-'/( rdFF5FFF CF5FFF

5Includes replenish-able reserves to be used to initiate con-
struction of Model 2 and so are higher than the minima re-
quired for Model 1.
6For 100 MW plant. 
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Figure 4 — Effectiveness of space colonization in solving a 
hypothetical “worst case” population-growth problem. The 
case considered assumes no reduction of population 
growth rate either on Earth or in the space colonies. Here 
PE is the population of Earth, PS that of space, and AS/AE 
the ratio of land area in space (all usable) to total land area 
of Earth. Both PE and PS/AS reach stable, relatively low val-
ues. Changes within wide limits in the assumed input num-
bers do not affect the reaching of a stable solution, nor do 
they affect the final stable values of PS and PS/AS. This fig-
ure is an example of the power of space-colonization, not a 
prediction.  
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Table 4 — Estimated Cost of Building Space Colonies (in 1972 dollars) 

Mod  del 1 Mo  odel 2
Item Unit Cost Total !in "109# Unit Cost Total !in "109#
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The cost saving due to the presence of Model 1 can be divided as follows: production, 2,500D lbs/man-year; workforce, 4000 
people; transport costs, $250/lb. The saving over the eight years needed to complete the colony is thus a total of $200 x 109.
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