
GuideBook – Seattlein2025 

Who Needs Gravity Wells? 
We are finally, laboriously, expensively, able to climb out of Terra's gravity well.  So why travel all 
the way to Mars and jump down a different gravity well?  Once there, it's a complete reverse of 
economies-of-scale -- nothing welcoming or profitable and little that can be easily got at if it's 
not near the surface.  Nor can any condition be easily amended -- gravity, radiation, 
atmosphere, etc.  Might as well have stayed in space and created a manageable habitat with 
shirtsleeve conditions.  

Quotes: 

Lois McMaster Bujold: “…It’s all tech-driven, underneath; history consists of advancing tech 
arm-wrestling with primate biology.” 

Manjula Menon: 

For this panel, I found O'Neill's "islands in Space" as described in his High Frontier particularly 
relevant. Notably, everything O'Neill proposed was framed through the lens of commercial 
viability. 

To highlight just a few things, O'Neill's model for a habitat was the attractive "Island 3" that he 
envisioned in L5 as comfortable, family-friendly environment, a “moderate sized habitat” ~ 
"diameter of four miles, a length of twenty miles, and a total land area of five hundred square 
miles, supporting a population of several million people" providing an earth like environment 
including gravity, water, land, air, natural sunshine. Large rotating (to simulate gravity) cylinder 
with windows outside of which are positioned mirrors that reflect sunlight to simulate an earth-
day, including sunrise, sunset, a night filed with stars. The habitat would feature valley areas, 
mountains, villages with populations in the tens of thousands, lakes, forests, metropolises with 
populations in the hundreds of thousands to millions. Other small cylinders outside of Island 3 
in close proximity designed to grow crops. A thriving economy supported by zero-g industry, 
asteroid and lunar mining operations. Mag-lev enabled transportation options, "magneplanes", 
"travelspheres", "commuterspheres". Etc. etc. etc. (this was a richly detailed design) 

AK Llyr: 

I think the size of the O'Neil habitat is beyond current Materials science. 

Skipping that, I definitely see where moving any substantial materials from a planetary gravity 
well is so far beyond our current science that it is more fantasy than Sci-Fi even. 

(mostly from background panel prep)

(Not on panel)



Peter Glaskowsky: 

I think the panel shouldn't be primarily about the hardware; what to do up there is more 
interesting to me, but the hardware imposes limits on what can be done. 

Gideon Marcus: 

As I like to tell my students, the analog is not Columbus sailing off to the New World. It's asking 
Columbus to sail to the middle of the Atlantic and build a city there. 

Gerald D. Nordley: 

My argument is that large "O'Neill habitats can, and probably will be, made by construction 
robots that can copy themselves as well as "print" out and assemble what they need. mainly 
from lunar regolith, and that the time frame for this is in the 2070s or so, maybe sooner. The 
construction crews will probably telecommute except for a few people who really want to be 
out there.  My guess is that these will probably be financed as a real estate operation. 

Medium habitat design by Gerry Nordley and Candy Lowe (enlarge to view) 

Ten km, end to end.  Max capacity about a couple of million, comfortable living for, say 
200,000.  Whatever category you want to call that.  It will need to import water and air periodically to 

make up for leaks and other losses, otherwise, with robotic labor, essentially self-sufficient. 

https://en.wikipedia.org/wiki/Konstantin_Tsiolkovsky "Tsiolkovsky describes a cylindrical space 
ship: 100 meters long, 4 meters in diameter, rotating end-over-end about its "central transverse 
diameter", with an endpoint velocity between 1 and 10 meters per second, producing an 
angular velocity between (approximately) 0.2 and 2.0 rotations per minute, and a gravity level 
between 0.002 and 0.2 g.  These numbers were chosen to illustrate a concept, and should not 
be taken too seriously.  Nevertheless, they show that Tsiolkovsky understood the problems 
associated with high angular velocities, and the practicality of artificial gravity levels of less than 
one full g."   (Not on panel either)

https://en.wikipedia.org/wiki/Konstantin_Tsiolkovsky


Judy Johnson: 

If instead of the O’Neill concept we want to focus on what might be practical within 3-4 decades 
– using tech anticipated to be ready, at guesstimated costs, with one or more smallish tether
habs located at Lagrange points rather than geosynchronous orbits (less space junk, for one
thing) – then what do you offer?  The idea is to interest venture capitalists and launch-facility
decision makers, and space enthusiasts generally, so as to get started with what can be done
now – form an org, choose leaders, gather references and allies.

Please look at my HomeTown presentation and see if that seems more useful.  And, a much 
smaller starter version would be even better.  For the purposes of my novel, I designed originally 
for a small city of 1000 to 2000 population, but the concepts would work equally well for a 
population of 50-100 people.   

 Gerry gave me the most help with the gravity/tether/twirl physics, and lately I tried to get the 
people who helped me with the original CAD/CAM to do it again now for a smaller version, with 
no success.  Still looking, and willing to pay for this.  Also want to present design for a spaceship 
to prospect for useful asteroids.  Attached please find an email with my wheedle.   

 Among the many things the O’Neill Summer Institute achieved was to do the basic parameters 
such as cubic needed of agriculture per human for food and air-renewal.  All can be shifted and 
modernized but it’s a start, a reference.  Mainly, I intend that every surface inside will support 
something green and growing, and every basic mecon will have a basement and attic devoted to 
crops, tended by little robots roving through the pipes under the walkways. 

Judy Johnson – Background for HomeTown (WIP working title “Enuf”) 

Here's the chart I was looking for from the Summer Study, below; it's based on the O'Neil L5 settlement 
studies and their population, but it's all well hashed over and nobody argues with their figures much.  

TABLE 3-4.- SUMMARY OF QUANTITATIVE ENVIRONMENTAL DESIGN 
CRITERIA  

Population: men, women, children 10,000 
Community and residential 

projected area per person,m^2 47 

Agriculture, 
projected area per person, m^2 20 

Community and residential, 
volume per person, m^3 823 

Agriculture, 
volume per person, m^3 915 

(Moderator, to panelist in pre-con emails)



So, using the formula from Wikipedia, use the formula to figure volume of habitat if its radius is 
250m.  Then divide by total volume (823+915) to get possible population.   

65450000  volume of hab in meters if radius is 250 (4/3)*(3.1416)*(250*250*250) 
1738 

37658.23  maximum possible population 

Well, check this out – it’s way more than I’d want to put in it, because need to sell surplus 
production for foreign exchange.  But villains will want to cram even more people in. 

Volume formulas 

Shape Equation Variables 

A sphere: 
r = radius of sphere 
which is the integral of the Surface Area of 
a sphere 

http://en.wikipedia.org/wiki/Sphere
http://en.wikipedia.org/wiki/Integral
http://en.wikipedia.org/wiki/Surface_Area
http://en.wikipedia.org/wiki/Sphere


A single mecon, 3-D version.  Click on the page and, after it activates, you ought to be able to twirl it to see all 
angles.  I'll show it during the panel, since it doesn't seem to work except as a standalone pdf.  I combined several 
pdfs for this document.



3/18/2012 

Judy R. Johnson, Ideas (JJ Perry, pen name) 
Brady Thomes , Tech Designer 

Dr. G. David Nordley, Scientific Advisor 
Page 1 



3/18/2012 

Judy R. Johnson, Ideas (JJ Perry, pen name) 
Brady Thomes , Tech Designer 

Dr. G. David Nordley, Scientific Advisor 
Page 2 

(Hab image is not to scale in the 
preceding cover page, of course.) 
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Dr. Robert 
L. Forward

http://en.wikipedia.org/wiki/Robert_L._Forward
http://en.wikipedia.org/wiki/Robert_L._Forward
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CaBLES ARE HOLLOW AND USED TO TRAVEL BACK AND FORTH, AND ALSO TO RUN 
PIPELINES.  IF THERE IS UNDUE HEAT BUILDUP WITHIN THE HABS, WATER FROM THE 
HOME SEA CAN BE PIPED ALONG THE CABLE WALLS AND RE-CIRCULATED AS COOLANT 
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Brady's website

http://the-brade.deviantart.com/gallery/
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