I was appalled by the article Big ben-
efits from tiny technologies in the
October 1996 issue (p. 38). Have the
writers stopped to think about the
implications of “thousands of satellite
constellations orbiting, for example, at
700 km altitude™” For a long time I
have been worried about such projects
as Iridium, which only proposed 77
(though now I see it’'s 161!). And as for
Teledesic...words fail me.

I have already suggested that fu-
ture space travelers may have to pass
through orbiting mine fields. Now
what's suggested is even worse—orbit-
ing dust storms!

Although I am understandably bi-
ased in favor of geostationary satel-
lites, I feel that the benefits of LEO
satellites are exaggerated. They have
no power advantage over GEO satel-
lites, if spot beams are employed, and
their one undoubted superiority is in
the reduced time delay. If space travel
develops as we all hope it will, they
may have to be banned in the next

century, as a hazard to navigation.
For the ultimate solution,
“3001: The Final Odyssey!”
Arthur C. Clarke
Sri Lanku
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It is a memorable experience for us
that articles we published (September
and October 1996) have stimulated a
letter from Arthur C. Clarke and given
us an opportunity for this dialog.

Clarke has registered strong.
prophetic concerns about future prob-
lems posed by the accumulation of
long-lived debris in LEO. We discuss
constellations of hundreds, or even
thousands, of nanosatellites. He asks if
we have considered “the implications
of thousands of satellites orbiting...?"
Of course we have.

In his new book, Clarke paints a
society residing in space towers reach-
ing from Earth to GEO and beyond
and connected by habitat rings at uni-
form gravity. Poole, a time-travel visi-
tor, asks his guide, Indra: “There were
already thousands of satellites, at all
sorts of altitudes, in my time. How do
you avoid collisions?” She replies: “I
believe there was a big cleanup opera-
tion, centuries ago. There just aren’t
any satellites, below stationary orbit.”

Poole asks: “And there have never
been any accidents—any collisions
with spaceships leaving earth, or reen-
tering the atmosphere?” She replies,
“But they don’t anymore. All the
spaceports are where they should be—
up there, on the outer ring. I believe
it's 400 years since the last rocket lifted
off from the surface of the earth.”

Collisions with space debris are
not hypothetical. They have occurred,
for example by deliberate intent—as
with the space mine explosions and
other experiments in the early days of
military satellite development, such as
ASAT: and by accident—as when an






