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countdown...03

Star Formation

Few nebulae showcase as wide a variety of color and detail
as NGC 6559. Located one degree east of the Lagoon
Nebula, this rich region of the Milky Way nicely illustrates the
recycling of matter in galaxies. The nebula is 7-light-years
across and more than 5000 light years from Earth.
Molecular clouds, seen here as an obscuring nebulae, eventu-
ally condense into star formation regions. Image Credit:
Canada-France-Hawaii Telescope/J.-C. Cuillandre/Coelum
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Eye of the Storm

This image of Hurricane Wilma was taken at 9:23 a.m.
EDT Wednesday, Oct. 19, by the crew aboard the
International Space Station as the complex flew 222 miles
above the storm. At the time, Wilma was the strongest
Atlantic hurricane in history, with winds near 175 miles per
hour. The storm was located in the Caribbean Sea, 340
miles southeast of Cozumel, Mexico. Image Credit: NASA
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Making History

On August 3, 2005, Astronaut Stephen K. Robinson on
STS-114, the Discovery shuttle’s mission to the
International Space Station, became the first astronaut to
ever conduct a minor repair spacewalk on the underside of
an orbiter while in space. Using his fingers, Robinson pulled
off two strips of fiber cloth jutting out from between heat-
resistant tiles on the shuttle’s belly to ensure they would not
burn up and cause excess heat when Discovery reentered
Earth’s atmosphere. Image Credit: NASA
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Growing Confidence

China launched its second manned spacecraft, Shenzhou 6,
at the Jiuquan Satellite Launch Center in northwest China’s
Gansu Province at 9:00 a.m. local time on Wednesday,
October 12, 2005. The five-day mission built on the success
of China’s first manned space flight, Shenzhou 5 in 2003, by
having a two-man crew, taikonauts Fei Junlong and Nie
Haisheng, performing various orbital maneuvers and testing
new life-support systems. (AP Photo / Xinhua, Zhao Jianwei)

Lift Off!
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CREATING A LASTING LEGACY

If you look back 500 years, few events stand out as truly important. A few pieces of great artwork, religious reforms,
perhaps certain battles. Topping the list, though, is a discovery every child can recite, an event that shaped the entire
world as we know it today—the voyage of Christopher Columbus and the explorations of a new world.

We are embarking on a similar journey, one that again will reshape the course of humanity. You have an opportunity to
help bring it about as part of the lasting legacy we are building at the National Space Society, together with the world
space community. Your vision of a future for all humanity, spread beyond these bounds of Earth, can be realized as tes-
tament to your courage and ability to imagine the possible.

If this is a legacy you wish to share with us, please consider remembering the National Space Society in your will, or
through a planned gift. For more information on making a bequest or gift to NSS, please contact our executive director
at (202) 429-1600.

Ad Astra!

Letter from Headquarters

For an organization whose main goal is the establish-
ment of a spacefaring civilization, this event could not be more
significant, nor more welcome. It is part of NASA’s new explo-
ration vision, released by Administrator Michael Griffin in
September. As the National Space Society, we can recognize the
promise of this plan for what it represents: the first official gov-
ernment plan for a settlement on another planetary body.

Right now, it is just a plan. It must be made real with
concerted action. Of course, almost immediately the plan was
attacked from all sides—from those outside the space commu-
nity who have never understood space as the long-term invest-
ment that it is, and from those inside the community who feel
that the plan should be more oriented toward commercial solu-
tions.

Some of these objections have limited merit, but they
miss the point: Griffin has drafted an action plan with concrete
steps toward the ultimate goal of space settlement. Because
of that, this plan deserves support, as well as our well-inten-
tioned suggestions to make it better. You can be sure that NSS
will pursue both of these goals with full energy over the coming
year.

In challenging times like these, space efforts will always
undergo extra scrutiny. But we can also be sure that one, two,
five generations in the future, our descendents will be thankful
that in the face of such difficulty, we did not give up the effort—
that we maintained a focus on our long-term future, and perse-
vered. It is the best and most worthy cause that we could be
involved in.

A lunar outpost is the first step toward in-situ resource
utilization … giant lunar telescopes that can examine distant
planets and the big bang … solar energy farms … a space ele-
vator to hoist lunar resources … and, of course, expeditions and
settlements on Mars. Are these long-term visions?
Absolutely. Are they worth our time and toil now? Without a
doubt. It is what we are made for.

This issue is packed with information that will be of
interest to you. For the first time is several years, we are pub-
lishing the results of our annual membership survey. I’m sure
you will find the results fascinating, as I did. There is also infor-
mation on the many exciting projects and events organized by
chapters over the last season. Many were tied to the opening
of Magnificent Desolation, Tom Hanks’ new space IMAX movie.
I hope you get a chance to see this magnificent film.

2006 is the real start of the Vision, the time when we
move from grand concepts into real plans. It is a time when
we see whether the US and other nations have the mettle to
continue the great journey outward. I am confident that we will.

One last note: 2006 brings another important mile-
stone: the twenty-fifth anniversary of our International Space
Development Conference. The dates are May 4-7 and the loca-
tion is Los Angeles, site of the first ISDC. I encourage you to
register now to get special early-bird discounts. For the first
time, we are teaming up The Planetary Society to create the
largest space advocacy conference ever. The 2005 confer-
ence was incredible, but I truly believe that 2006 will be even
better. I look forward to seeing you there, to meet other mem-
bers, to be inspired by the leaders of space, and to toast the
lunar outposts in our future.

Ad Astra!

George T. Whitesides
Executive director

Sometime in 2022, on a rocky slope of a lunar pole, a historic moment will occur. This is the year that NASA
plans to open the first lunar outpost, a base for extended stays on the surface of the moon.
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The Atacama Pathfinder Experiment (APEX) project has just passed another
major milestone by successfully commissioning its new technology 
12-m telescope, located on the 16,700-foot (5100 meters) high Chajnantor
plateau in Chileís Atacama Desert. The APEX telescope, designed to work 
at sub-millimeter wavelengths, in the 0.2 to 1.5 mm range, has just performed
its first scientific observations. This new front-line facility will provide 
access to the “Cold Universe” with unprecedented sensitivity and image quality.
Image Credit: ESO
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We appreciate your comments. Please send all letters
regarding articles in Ad Astra to the attention of
George Whitesides, c/o National Space Society, 1620
I (Eye) Street, Suite 615, Washington, DC 20006, or
by e-mail at nsshq@nss.org.

RE: Jeffrey Lewis' "Space Control Isn't Freedom of Action," 
Ad Astra Fall 2005: 

I am greatly disappointed in the quality of this article. This Jeffrey Lewis
person apparently goes to great effort in the first nine paragraphs to
make the remainder of his article almost impossible to take seriously.

The slanted language and innuendo ... makes it appear that the
author has a political axe to grind, and is using this article to grind it. Its
shrill, political overtones are a discredit to the author, the organization
whom he represents (CISSM), and the forum in which it was published.
As a result, I will view any further contributions from this author or his
organization with a large grain of salt, if not outright skepticism.

I am saddened that the editorial staff allowed this article into Ad
Astra, one that would have found a far better home in publications such
as Mother Jones or Rolling Stone, rather than one that was intended to
be a forum on space science and exploration. It makes me worry great-
ly about the future course and success of the NSS as a whole.

Mike Glenn 

RE: Gary Banhard's "Viewgraph Engineering: The Crisis in Space
Design," Ad Astra Fall 2005: 

Gary Barnhard's letter criticizes the aerospace engineering disciplines for cre-
ating what he calls "viewgraph engineering," instead of actually building some-
thing. He states that the root cause of a far-deeper problem: A disconnect
between the engineers who have to design and build space systems, the man-
agers and administrators, as well as Congress, and the general public.

In point of fact, I know of very few engineers who would not like to
"go build something"! The difficulty lies in the fact that most of the aero-
space industry that deals with pushing back the frontiers of knowledge and
exploration has but one customer, the Federal Government. The way the
system works is that the government decides on a 
project, and goes out for bids, or at least feasibility studies. 

Then the government agency (e.g., NASA) then looks at the pro-
posals and the cost estimates and says, "We'll never get this through
Congress!" They then cut the estimate by a certain percentage after mes-
saging the cost through back channels with their favorite Congressional
staffers, i.e., the amount both sides think can be approved. That, of
course, is based on how popular the project is projected to be when the
budget is presented, and how popular the project is expected to be by the
time the next budget cycle come around. If an election year is in the off-
ing, the party that favors the project must figure out how to justify it
against the opposition's politicking. (Occasionally, some "amateurs" get
together, raise some funding, decide to do something within reach, even if
it pushes the available technology for the scope of the project, and actual-
ly do some "real engineering," e.g. Burt Rutan & company.)

But as far as our space systems engineers "doing it right," and
needing to "rescue our integrity" is concerned, I don't think there is a
problem. Our engineering integrity is and has been intact, when we
were allowed to do what we felt was right.

What we at NSS must do is pay more attention to educating the pub-
lic and especially children, who are the future of space, if there is to be one.

James W. Barnard 

Ad Astra Winter 2005
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Greetings and salutations:

The last year has seen its fair share of spaceflight tri-
umphs—the bittersweet success of the shuttle Discovery mis-
sion to the International Space Station, the launch of China’s
Shenzhou 6, as well as NASA’s Deep Impact and Cassini mis-
sions.

Yet as 2006 begins, the future of government sponsored
manned spaceflight, at least in the United States, has a grey
pall looming over it. The Return to Flight mission showed that
more work needed to be done to safeguard the remaining

shuttle missions, NASA’s moon plans were met, not with enthusiasm, but with muted
praise and a dose of skepticism.

This gloom, however, was offset by the small victories in the emerging space tourism
industry: “Spaceflight participant” Greg Olsen’s eight-day layover on the ISS, the suc-
cess of the Countdown to the X Prize Cup in New Mexico and the announcement of
the Spaceship Company, a joint-venture between Burt Rutan and Sir Richard Branson.
The message is clear: everyday people want to be a part of spacefaring civilization,
and its not just well-heeled Americans.

In this issue, we take a look at how emerging nations are seeking access to space.
No longer content to hitchhike on American spaceships, countries like Brazil, Japan
and India are looking to create their own boosters, satellites and, eventually, manned
spacecraft. (The International Space Race Heats Up, page 23)

Contributor Seth Shostak’s opinion piece on science and religion in the fall issue of Ad
Astra sparked substantial reader feedback. We felt it important to publish a piece
that addressed another side of the debate. The differences that divide many of us
here on Earth won’t go away when we reach the stars, but at the end of the day, we
are a diverse community bound together by a common goal – to make humanity a
spacefaring civilization.

Ad Astra!

Anthony Duignan-Cabrera, Editor
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STAR PLANNER: Tracking Space For Your Viewing

December 2005
Space Meeting Pair: The International Workshop: Rotation
of Celestial Bodies in Namur, Belgium, and the conference
Transforming Space: Innovation, Infrastructure and
Intellectual Capital in Los Angeles, California, begin today.
Both end Dec. 2.

Unless you’re SOHO, don’t stare at the Sun. The
Solar and Heliospheric Observatory (SOHO) cele-
brates its 10th anniversary today and has dis-
covered more than 1,000 comets during its
Sun-watching career.

Space Rock Dinos: The first of three [astronomical?]
objects named after dinosaurs—Asteroid 9949
Brontosaurus—makes its closest pass by Earth (1.4
astronomical units [AU]). In other news, [according to new
research by TK,] Brontosaurus and Apatosaurus were, in
fact, the same beast.

The fall meeting of the American Geophysical Union begins
in San Francisco, California today. Ends Dec. 9.

Space exploration is dangerous work. NASA’s Risk
Management Conference at Lake Buena Vista, Florida,
begins today. Ends Dec. 8.

Goodbye [Goodnight?] Moon: 
NASA’s last manned lunar 
mission, Apollo 17, launched
today in 1972.

Ever the braggart, Venus reaches its greatest bril-
liancy tonight.

Not to be outdone, stoic Mars appears stationary today.

Mars occults the Moon, while Mercury reaches its great-
est western elongation today. Asteroid 9937, AKA
Triceratops, wanders within 1.1 AU of Earth. 

Meteor Twins: The Geminids
meteor shower peaks today,
but don’t worry if you miss
it. It continues until Dec.14.

Pluto is in conjunction with the Sun today and there’s a
full Moon for good measure. 
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"Science wants to know the mechanism of the universe, religion the meaning. The two

cannot be separated." 

— Charles Towns (Born 1915), Nobel Prize-winning Physicist 

Last chance: The conference Relativistic Jets: The
Common Physics of AGN, Microquasars and Gamma-Ray
Bursts ends today in Ann Arbor, Michigan. Begins Dec. 14.

That ringed planet Saturn can be found about 
4 degrees south of the Moon tonight.

Today is the winter solstice, the shortest
day of the year, and a fine time to
launch the unmanned cargo ship
Progress 20 toward the Inter-national
Space Station (ISS) from Baikonur
Cosmodrome, Kazakhstan.

Progress 20 is slated to dock at the ISS today, delivering
vital supplies, equipment and food to the Expedition 12
crew. Also, holiday [or seasonal] presents. Meanwhile,
wily Asteroid 9880 Stegosaurus comes closest to Earth
of the dinosaur space rocks this month (one AU) as the
Ursids meteor shower peak tonight.

Hey, it’s Christmas and Hanukkah too, a holiday double
whammy. Also, the first Kazakh communications 
satellite KazSat1 will launch today atop a Soyuz
FG-Fregat booster. 

One last visit: NASA’s Cassini probe at
Saturn swings past Titan for the last
time this year today.

The Texas-sized space rock Ceres, the first asteroid ever
discovered, reaches conjunction with the Sun today.

Mercury appears 5 degrees north of the Moon tonight. 

A New Moon flies overhead tonight to give 2006 a fresh
start.

There’s a New Year coming. Brace yourselves.
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STAR PLANNER: Tracking Space For Your Viewing

January 2006
Happy New Year!

Stay on target: NASA’s Stardust
spacecraft fires its engines in
preparation for returning comet
and dust samples back to Earth
later this month.

Start off the year with a space rock show! The
Quantrantids meteor shower peaks tonight.

Earth’s at perihelion today—that’s the closest we get to the
Sun or 0.983 astronomical units (AU). So hit the beach for
the all-time tan...oh, it’s winter.

The Lunar Prospector mission launched
aprobe to the Moon today in 1998. 

Speaking of the Moon, NASA’s Surveyor 7 probed launched
toward the gray satellite today in 1968. 

Capitol Science: The 207th Meeting of the American
Astronomical Society (AAS) opens in Washington, D.C., in
tandem with the Historical Astronomy Division meeting.
Ends Jan. 12.

Science and Slots: The 44th American Institute of
Aeronautics and Astronautics (AIAA) meeting begins in
Reno, Nevada. Also: The Chapman Conference on Jets
and Annular Structures in Geophysical Fluids begins in
Savannah, Georgia. Both end Jan. 12.

Pluto or Bust: The launch window
opens for the Atlas 5 rocket,
which is expected to launch the
New Horizons probe toward 
distant Pluto. Launch window 
closes Feb.

Almost there: More than a year after
collecting samples of Comet Wild 2 
and interstellar dust, Stardust fires up
its engines again to make the return 
to its Earthly home.

Catch a falling Stardust: NASA’s Stardust
comet probe is slated to slam into Earth’s atmos-
phere, deploy parachutes and land in the Utah
desert today. Also, Cassini swings by Saturn’s
moon Titan again today.
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"For astronomy is not only pleasant, but is also useful to be known; it cannot be

denied that this art unfolds the admirable wisdom of God."

— John Calvin (1509–1564), French theologian and reformer 

The Moon hits its apogee today, the farthest point in its
orbit from Earth each month.

Making Progress: Russia launched
its first unmanned Progress cargo
ship, Progress 1, on a resupply 
mission to the space station Salyut 6
today in 1978.

Lost Jupiter? You can find it 4.7 degrees north of the
moon tonight. 

Venus reaches its orbital perihelion today, which seems to
be catching this month (see Jan. 4). 

Saturn is at opposition tonight,
which is a fancy way of saying it’s
on the direct opposite side of the
Earth from the Sun and easily 
visible in clear skies. 

Today is the 20th anniversary of the 1986 loss of the
space shuttle Challenger and its seven-astronaut crew.

It’s Chinese New Year and the Year of the Dog. So pet your
pooch and take him for walkies.

A Delta 4-Heavy rocket is slated to launch 
the final missile warning satellite for the 
Defense Suppor t  Program—dubbed 
DSP-23—into orbit from Cape Canaveral 
Air Force Station in Florida.
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STAR PLANNER: Tracking Space For Your Viewing

February 2006
Third anniversary of the loss of
NASA’s shuttle Columbia and its
seven STS-107 astronauts. Also:
The one-day Colorado Space
Rendezvous conference begins in
Denver, Colorado. 

Clyde Tombaugh, who discovered Pluto this
month in 1930, was born today in 1906. 

Home Is Where the Conference Is: Habitation 2006, a
conference on habitation research and technology for
Earth and space living, begins today in Orlando, Florida.
Ends Feb. 8.

Astronomers will convene in Santa Barbara, California, for
the conference: Supernova and Gamma Ray Bursts
Remnants today. Cosmic explosions brighten up any day,
don’t you think? Ends Feb. 10.

Space Rock Fever: The alpha-Centaurids meteor shower
peaks today in the Southern Hemisphere. Ends Feb. 21.

Saturn pops up 3.9 degrees south of the Moon today,
waves hello, swats at Cassini.

The Moon may be far away—it’s at apogee today—but love
is always in the air. Happy Valentine’s Day.
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"Remember that we can always look backward in time by looking out farther into

space with our telescopes. The farther into space we look, the closer to the
beginning we come."

— Stephen Hawking (Born 1942), from Stephen Hawking's Universe 

A Centennial Month: Not only was Pluto discoverer Clyde
Tombagh born 100 years ago this month (see Feb. 4
entry), space-rock hunters August Kopff (Asteroid 585
Bilkis) and Joel Metcalf (Asteroids 602 Marianna, 603
Timandra and 604 Tekmessa) made their finds today in
1906 as well.

Icy Object, Planet or What? Whatever
its designation, Pluto was discovered
76 years ago today by Clyde
Tombaugh. [3rd ref]

R.I.P. Mir: Russia launched the
first component of [or core
module of] its Mir space station
in 1986 on this day. It operated
for 15 years, and survived a fire
and punctured hull. It was set
for a fiery descent and crashed
into the Pacific Ocean in 2001.

Russian Resupply: The Progress 21 cargo ship is expect-
ed to launch from Baikonur Cosmodrome, Kazakhstan, on
a cargo delivery mission to the International Space Station
(ISS). Also, the 2006 Orange Blossom Special International
Star Party begins tonight in Lithia, Florida. Ends Feb. 26.

Mercury may be fast, but not if you know where to look.
The rocky planet appears at its greatest eastern elongation
today 18.1 degrees to the east. Also: The delta-Leonid
meteor shower peaks today. Ends March 10.

The Cassini probe flies by Titan once more, snapping
oodles of pictures in classic planetary paparazzi fashion.

Launch All Microsats: NASA
is slated to launch three small
satellites into orbit atop a
Pegasus XL rocket as part of
the demonstration mission
Space Technology 5, to be
staged from California’s
Vandenberg Air Force Base.
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Luna-Palooza! 
NASA’s Blueprint for
Returning to the Moon
By Jeff Foust

The U.S. is leaving Earth orbit, but skeptics ask: Is pulling from the past compromising the future?

14

W hen President Bush unveiled
the Vision for Space Exploration
in January 2004, he offered

only the most basic future milestones:
completing the International Space
Station by 2010; introducing a new
spacecraft, the Crew Exploration Vehicle
(CEV), by 2014; and returning humans
to the Moon by 2020. NASA was left
with the task of developing the plan that
would achieve those goals.

While people at NASA and in the
aerospace industry had been working hard
on various concepts for sending humans

back to the Moon, those efforts were
ratcheted up a notch with the arrival of
new NASA Administrator Michael Griffin in
April. Dissatisfied with the progress to
date, Griffin had the agency's exploration
office carry out a 60-day study to develop
a more detailed plan for the return to the
Moon, with an emphasis on the key com-
ponents-including spacecraft and launch
vehicles-needed for the plan to succeed.
The Exploration Systems Architecture
Study (ESAS), released by NASA on
September 19, offers the most detailed
explanation to date of how to turn the

Vision for Space Exploration into reality.

Something Old, Something New 

When America first sent astro-
nauts to the Moon in the 1960s, it had
to start from scratch, developing brand-
new spacecraft and launch vehicles that
pushed the cutting edge of aerospace
technology of the day. The ESAS plan
reflects a different approach: Rather than
starting from a scratch, NASA is using a
combination of designs and hardware
from the Shuttle program, some of which
date all the way back to Apollo.

Ad Astra Winter 2005

Launch Pad

Two-in-One Lunar Lander: This artist’s

concept of the new lunar lander

shows three of the four crew members

and a lunar rover. Unlike the Apollo

spacecraft, the new system won’t

require anyone to remain in orbit while

the lunar excursions are going on. 

Image Credit: NASA/John Frassanito and Associates
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At the heart of the architecture
is the CEV. The CEV strongly resembles
the Apollo spacecraft, with a conical crew
module attached to a cylindrical service
module. It is not simply an Apollo replica,
however; with a diameter of 5.5 meters,
the CEV will be able to accommodate up to
six astronauts on missions to Earth orbit,
to the Moon and even to Mars. The CEV
will be powered by solar panels, rather
than the fuel cells used on Apollo, and is
designed to be reusable: NASA hopes to
fly each CEV up to 10 times, replacing just
the heat shield after each flight.

NASA plans a phased develop-
ment of the CEV. After a few years of
unmanned suborbital and orbital test
flights, the Block 1A CEV will begin
human missions to the International
Space Station in 2011, carrying three to
six passengers. (A Block 1B version,
which replaces the crew with 3,500 kilo-
grams of cargo, will also service the ISS.)
Later in the decade, NASA will introduce

a Block 2 version of the CEV with an
enlarged service module, designed to
carry four astronauts to the Moon. A
Block 3 version capable of supporting six
people on a mission to Mars is already
on the drawing board.

To launch the CEV, NASA will
develop a new launch vehicle. "New" may
be too strong a word, though, since the
"crew launch vehicle" (NASA has yet to
announce an official name for the rocket)
will be comprised largely of existing com-
ponents. The lower stage will be a four-
segment solid rocket booster of the type
used to launch the Space Shuttle, while a
new upper stage will use a Space Shuttle
Main Engine (SSME), fueled by liquid
hydrogen and liquid oxygen. The rocket,
which stands nearly 90 meters high, will
be able to put about 25 metric tons into
low Earth orbit (LEO), about the same
capacity as the Delta 4 Heavy.

The same approach is being
taken for the development of a new

heavy-lift launch vehicle required for mis-
sions to the Moon. This rocket (also not
yet officially named) will feature a first
stage derived from the Shuttle's external
tank, with five SSMEs mounted on the
bottom. Attached to either side of the
first stage will be two five-segment solid
rocket boosters, extended versions of
the ones used to launch the shuttle. The
result is a rocket that is 109 meters tall-
just a few meters shorter than the
Saturn 5-and is capable of placing 125
metric tons into LEO.

This heavy-lift vehicle will be used
to launch two key components. One will be
the Lunar Surface Access Module (LSAM),
a lunar module designed to carry four peo-
ple between lunar orbit and the surface.
The other will be the Earth Departure
Stage (EDS), an upper stage powered by
two J-2S engines-modified versions of the
J-2 engines used on the second and third
stages of the Saturn 5-that will propel the
CEV and LSAM to the Moon.

Crew Exploration Vehicle: Before any journeys to the moon, the new spacecraft would be used to ferry crew members and

cargo to the International Space Station, as show in this artist’s concept. 

Image Credit: NASA/John Frassanito and Associates
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As currently envisioned, each
lunar mission will feature two launches: one
using the heavy-lift vehicle carrying the EDS
and LSAM, followed by a crew launch vehi-
cle carrying the manned CEV. Once in orbit,
the CEV will dock with the LSAM and EDS.
The EDS will then fire its engines to put the
spacecraft on a lunar trajectory before
being jettisoned. At the Moon the LSAM
(rather than the CEV, as was the case with
Apollo) will fire its engines to put the space-
craft in orbit. The crew will transfer to the
LSAM and descend to the lunar surface,
leaving the CEV unmanned in lunar orbit.
Once their mission is done, the crew will
return to the CEV using the ascent stage of
the LSAM, just as with Apollo; the LSAM
will then be jettisoned and the crew will
return to the Earth in the CEV, parachuting
to an airbag-cushioned landing at Edwards
Air Force Base in California or elsewhere in
the western United States.

The first lunar missions, sched-
uled for 2018, will be relatively short: no
more than a week. Over time, however,
NASA plans to extend the missions as it
builds up experience and infrastructure
on the lunar surface. By 2022, though,
crews will spend up to six months on the
surface at a time as NASA develops a
permanent lunar outpost, most likely in
the south polar regions of the Moon
where deposits of water ice may exist.

Apollo Redux? 

If you think this sounds a lot like
an Apollo mission, you're right, and even
NASA is willing to admit that the program
borrows generously from the 1960s pro-
gram. "We have very similar require-
ments to Apollo," explained Doug Cooke,
deputy associate administrator for explo-
ration at NASA. "The Apollo guys did a
pretty good job."

While such an approach helps
reduce the technical risk and complexity
compared to starting from scratch, the
fear is that the new exploration program
may look too much like Apollo, in the eyes
of the public. That was the concern some
expressed in the days after NASA
released the ESAS report, particularly
after Administrator Griffin went so far as
to call this proposal "Apollo on steroids."

"The retro feel of the exercise is
somehow disappointing," concluded an
editorial in the San Francisco Chronicle
shortly after the release of the ESAS
report. "For the average American pay-
ing an estimated $104 billion to get back
to the moon in several years longer than
it took after President John F. Kennedy
set the goal for the 1960s, there may be
a letdown in the realization we have
advanced no farther than the 1969-72
destination in space travel."

That impression, coupled with
the program's price tag-which Griffin esti-
mates to be $104 billion over 13 years-
could cause problems in Congress. Just
days after NASA unveiled the exploration
plan, the Republican Study Group, a cau-
cus of fiscal conservatives in Congress,
unveiled "Operation Offset," a proposed
list of spending cuts designed to pay for
the costs of hurricane relief. One of its
biggest suggestions: canceling the entire
exploration program, saving an estimat-
ed $44 billion over 10 years.

Griffin and others have tried to
emphasize that this is a "go as you pay
architecture" that will be driven by the
budget, and that the plan fits into
NASA's overall budget, adjusted for infla-
tion, through the end of the next decade.
"The space program is a long-term
investment in our future," said Griffin.
"We must deal with our short-term prob-
lems while not sacrificing our long-term
investments in our future. When we
have a hurricane, we don't cancel the Air
Force, we don't cancel the Navy, and
we're not going to cancel NASA."

One way to alleviate those con-
cerns, and to differentiate this new plan
from Apollo, is to involve other nations in
the effort. Since the president's original
announcement about the Vision for
Space Exploration, NASA has cited inter-
national cooperation as one of the pro-
gram's key aspects. NASA officials see a

Return to Earth: The capsule’s landing could be cushioned by airbags. After the

heat shield is replaced, the capsule could be re-used up to ten times. 

Image Credit: NASA/John Frassanito and Associates
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potential role for other nations building
components of the system, from the EDS
to components of the CEV or LSAM,
depending on their level of interest. "We
need to understand where their interests
are and where they fit," said Cooke.

However, to date there has
been little movement on exactly how
other nations can participate. "We really
are serious about international coopera-
tion; the challenge always seems to be
the timing," said Mark Borkowski, direc-
tor of NASA's robotic lunar exploration
program. "We are frankly disappointed
that we're not able to define clearly more
international opportunities."

A Vision of Settlement 

Another key difference between
the new exploration program and Apollo
is its ultimate goal. For Apollo, the goal
was straightforward: Beat the Soviet

Union to the Moon. Apollo succeeded,
but failed to create any significant lasting
infrastructure that would allow humans
to live and work on the Moon. The Vision
for Space Exploration is different. The
program—as carried out by ESAS—is
not driven merely by competition to
reach the Moon; instead, it aims to cre-
ate an infrastructure that can be used
not just to send humans back to the
Moon, but to establish a permanent
presence there. It also lays the ground-
work for human missions to Mars, which
Cooke said could be carried out as early
as 2030 under the plan.

That emphasis can be seen in a
number of elements of the ESAS pro-
gram, from the adaptability of the CEV for
missions to the Moon and beyond to the
development of a heavy-lift vehicle. It's
also present in the little details, like the
development of an engine for the CEV's
service module and the ascent stage of

the LSAM that will use liquid oxygen and
methane, a propellant combination not
previously used on American manned
spacecraft. Why methane? NASA is look-
ing ahead to missions to Mars, where
methane can be produced in situ, rather
than be hauled all the way from Earth.

That emphasis is also present in
Griffin himself, who sees the exploration
plan as the beginning of the eventual set-
tlement of the solar system-a necessity,
he believes, if humanity is to survive. "The
goal isn't just scientific exploration.... 
It's also about extending the range of
human habitat out from Earth into the
solar system as we go forward in time,"
he told The Washington Post in
September. "I'm talking about that one
day, I don't know when that day is, but
there will be more human beings who live
off the Earth than on it. We've got places
that humans will go, not in our lifetime,
but they will go there."

Space Trucking: A heavy-lift vehicle, for carrying cargo such as the new lunar lander, would be launched by larger

versions of the space shuttle’s solid rocket boosters and five space shuttle main engines. Here, it’s carrying a lunar

lander and a “departure stage” which will dock with the crew capsule before heading to the moon. 

Image Credit: NASA/John Frassanito and Associates
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“I think a lot of people may have
been worried that JWST was going to turn
into something completely different, and I
think that’s not going to happen,” says
Paul Geithner, the JWST program execu-
tive at NASA. Geithner and his colleagues
are currently reviewing an interim report
from the science assessment team,
which, he says, reaffirms the validity of
JWST’s science goals, though it recom-
mends relaxing requirements for mirror
polishing and final testing. The next step is
to determine if these engineering alterna-
tives will provide enough of a savings. “The
jury is still out until we’re all done figuring
out the costs.  But I’m optimistic that we
are going to get the science that JWST
was proposed to do,” Geithner says.

Peter Stockman, head of the
JWST Mission Office at the Space
Telescope Science Institute, was a co-

chair on the science assessment team.
“The committee was extremely positive on
the mission,” he says. “We did not want
to reduce its scale or its performance at
the wavelengths that are most important
to it.”  They did recommend reducing the
standard of optical quality on the mirrors
and implementing a simpler setup for
testing the completed telescope. “In the
next couple of months, the project will be
looking at the savings that can be
accrued by relaxing some of the require-
ments that have been identified by this
group and others,” Stockman says. In the
end, he thinks there might be some
reductions in scientific capabilities on the
telescope, but “they will be minor ones.”

Originally referred to as the “next
generation space telescope,” JWST is
named after NASA’s second administrative
director, James Webb, who served during

the Apollo build-up from 1961 to 1968.
The telescope is a joint project of NASA,
the European Space Agency (ESA) and the
Canadian Space Agency.  In September
2002, construction of the spacecraft was
awarded to a team led by California-based
Northrop Grumman. To date, $800 million
dollars have been spent on the project.

The mission’s recent price jump
comes more or less equally from three
sources, according to Eric Smith, the
JWST program scientist at NASA. “There
was an increase in the estimated cost
from the prime contractor and its sub-
contractors; there was increase cost on
the government side of things; and then
there are costs associated with a delay of
launch,” Smith says. The original launch
date of 2011 has been pushed back part-
ly due to a debate over the planned use of
the European Ariane 5 rocket as the

the James Webb Space Telescope: 

Over Budget But on Track
By Michael Schirber

The proposed successor to the Hubble Space Telescope has run into a dramatic increase in its price tag.
The James Webb Space Telescope (JWST) is now estimated at $4.6 billion—$1.1 billion over its
proposed budget. In response, NASA brought together this summer a science assessment team,

made up of external scientists, and asked them to reevaluate the mission and prioritize its capabilities. 
The preliminary outlook is that the main aspects of the mission will remain intact.

Image Credit: Northrop Grumman
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launch vehicle. “What [the new NASA
Administrator Michael Griffin] told
Congress recently—and which is good
news for JWST—is that we have decided
to pursue accepting ESA’s offer of the
Ariane,” Geithner says. The project is now
waiting for authorization from the State
Department to go ahead and start nego-
tiating the technical details with ESA.

The construction of the tele-
scope has apparently been unaffected by
budgetary concerns. “We’re moving full
steam ahead with progress on the pro-
gram,” says Greg Davidson, who is
deputy program manager for JWST at
Northrop Grumman. The 18 hexagonal-
shaped segments of the primary mirror
are currently in production and are mov-
ing towards their final polishing. The
design calls for the in-orbit deployment of
these thin beryllium segments into a 21-

foot (6.5-meter) wide collector, which will
have six times the area of Hubble’s main
glass mirror and yet weigh about one-
third as much.  The final adjustments of
the James Webb’s reflector will be done
by tiny actuators placed on the back of
each of the segments. “You could try to
build a system that would deploy perfect-
ly to optical tolerances, but that’s really
challenging,” Davidson says. “So instead
we have a system that will reliably deploy,
and to get the final focusing done, all the
mirrors have some capability to move.”

Although sometimes called
Hubble’s replacement, JWST will observe
the universe in the infrared part of the
spectrum, at longer wavelengths than
Hubble. In order to be effective, the
infrared telescope has to be kept cold and
far enough from Earth that it won’t be over-
whelmed by our atmosphere’s glow.  For
these reasons, JWST will be located at L2,
a stable gravitational point 940,000 miles
away from the Earth on the side opposite
the Sun. To get out of the shadow of the
Earth, the spacecraft will orbit around the
L2 point at a distance of a few 100,000
miles. JWST will have a large heat shield
the size of a tennis court to generate solar
power but also to help the telescope stay
at –380°F (80°F above absolute zero).  

Besides the cooler tempera-
ture, another advantage of L2 is that it
makes targeting objects easier. At
Hubble’s 353-mile-high altitude, for
instance, the Earth eclipses the viewing
area every 100 minutes. “When you are
observing with Hubble, which is in low-

Earth orbit, the Earth is in your field of
view 40 percent of the time,” Davidson
says. The tradeoff with L2 is that you are
too far away for manned servicing mis-
sions. Even sending robots is off the
drawing board. “Were you to design
JWST to handle a robotic mission, it
would be considerably more expensive.  It
might be so massive that it would be
hard to launch it out [to L2],” Davidson
says, referring to the weight of grappling
fixtures and guard rails that make an
instrument like Hubble serviceable.     

Much of these original specifica-
tions are unlikely to be changed in any
scalebacks. Geithner says that JWST’s
science capabilities will likely remain faith-
ful to the National Research Council’s
Decadal Survey, which is a 10-year road
map for astronomical and astrophysical
projects, drawn up by members of these

communities. The last Decadal Survey,
which was released in 2001, made
JWST the top priority for the current
decade. At the time it was estimated to
cost one billion dollars—making it the rec-
ommendation with the highest price tag.

“One of the reasons why we rec-
ommend an expensive project like the
James Webb is because it appears that
you can get qualitatively new information
on a large number of very important
questions,” says Chris McKee of the
University of California, Berkeley, who co-
chaired the 2001 survey. “The JWST is
dealing, I think, with the most fundamen-
tal questions facing astrophysics today.”  

The prominence of JWST in the
Decadal Survey was due to its potential
for seeing the first stars and galaxies
that formed after the Big Bang—which
are too far and faint even for Hubble to
see. These objects are moving away from
us at such high speeds that their visible
light is so stretched in wavelength that
infrared eyes are needed to see them.
“The really intellectually robust way to
carry Hubble’s work [in the visible] far-
ther is to move to the infrared,” says
Anne Kinney, NASA’s director of the
Office of Astronomy and Physics. “Even
though James Webb is a different wave-
length than Hubble— and in that sense
they don’t call it a successor, it really is
the intellectual successor of Hubble
Space Telescope.”

The science assessment team
concluded that observing the first light-
emitting objects in the universe remains

the primary motivation for JWST, along
with exploring regions of possible planet
formation. In order to meet these and
other scientific goals, the team did not
recommend shrinking the primary mirror
or altering the proposed orbit.  They also
stood fast on retaining the highest stan-
dard of optical quality—called “diffraction-
limited”—at the two-micron wavelength. 

But the team proposed that
requirements on the telescope at short-
er wavelengths could be relaxed. “Below
two microns, it is possible that large,
ground-based telescopes that are being
considered in the next decade could be
comparable to JWST,” Stockman says.
There are proposals to build 30-meter
and larger telescopes, which may over-
come the difficulties of trying to observe
infrared wavelengths from the ground. If
these are built, the required precision of

JWST’s instruments could be lessened
at around one micron— the short end of
its wavelength coverage.  This could
reduce the eventual number of cycles in
the mirror polishing process— which
each cost about $150 million, according
to Stockman. “Without any real hit to sci-
ence, we might be able to make the engi-
neering a little bit easier,” Geithner says.
“But JWST will still be as good a tele-
scope as physics allows at two microns.”

Another change that the science
assessment team considered was the
way the telescope would be mounted dur-
ing the final testing phase. If certain
cleanliness standards were lowered, the
committee found that a simpler scaffold-
ing design could be implemented, which
could perhaps save $100 million or
more, Stockman says.  But the final
accounting of possible scalebacks is cur-
rently being worked out.  If the extra costs
cannot be sufficiently reduced, some
shuffling within NASA’s Science Mission
Directorate might be necessary. “NASA is
not going to get anymore money from
Congress, I would assume,” Smith says.
So if the agency wants to pay extra for
JWST, it will have to take the money from
another program.  “It is always a prioriti-
zation problem,” Smith says.

As of now, the basic science pri-
orities of the James Webb Space
Telescope still seem to be on track,
Geithner says. “If you looked at a cartoon
of JWST today, it is not going to look rad-
ically different than it would have looked
some months ago.”

“One of the reasons why we recommend an expensive project like the James Webb is because it 
appears that you can get qualitatively new information on a large number of very important questions.”
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W ith agnostic parents who sent me to religious
schools (publicly funded in Newfoundland, and a pri-
vate one for a year in England), school was where I

first really learned anything about religion. But it left me with a lot
more questions than answers. I vividly remember a junior high
religion teacher describing Yuri Gagarin's 1961 flight for the
Soviet Union, and his possibly apocryphal statement "I don't see
any god up here." The class laughed, but I wondered: if God is to
be found in this universe, wouldn't space be the place to look?

Faith in God, deities, or some sort of higher power is
nearly universal among human beings: since the fall of the Soviet
Union and communism elsewhere freed people to believe as they
wished, it's estimated at least 90 percent of the world's adults
admit such beliefs. And for many, there is a strong association
between awe at the universe beyond our home here on Earth and
our regard for deity. The planets owe their names to the gods of
Rome, where there was at least some literal association. The word
"heaven" or its equivalent in most world languages refers to the sky
or beyond. When as a teenager I read Dante's "Divine Comedy", I
wondered: did he and the people of his day literally believe the uni-
verse was constructed that way, with various levels of hell beneath
and heaven above? Galileo's experience not long after is a well
known instance of religious doctrine conflicting with reality.

The marvels of life on Earth and of the cosmos speak
forcefully to our limited minds of some purpose we can barely
grasp. Understanding the vastness of astronomical scales may
make us feel small and inconsequential; no scientific answer can
help with that, nor with any of the regular vicissitudes of life that
daunt and depress us. But religious faith brings hope and pur-
pose to people's lives, provides us a foundation and confidence
through faith that we do have a reason to be here, mysterious
as God's purposes may be. Faith brings with it specific values,
distinct judgments of what is good and what bad, cutting
through the philosophical tangles that come with trying to derive
such values directly from rational and scientific considerations.

Most religions acknowledge some sort of supernatural
influence on this world: that we may pray and have those
prayers answered, for instance. Miracles, minor and major,
abound in religious understanding. Personal inspiration and rev-
elation are attributed to external influence from heavenly
sources. For myself, such subjective evidences have been more
than sufficient, in my life, to build a deep and abiding faith that
has led to new joy and purpose.

Science cannot measure the subjective, the acci-
dental, the anecdotal that is the stuff of such miracles; it
needs to look at the regular, objective, and reliable patterns
nature provides. It is a necessarily limited view, but neverthe-
less science advances as evidence accumulates, as we learn
to look at the universe in new ways, and as we explore new
frontiers. Established science is essential to our decision-
making. Good engineering based on a sound understanding
of the real world is essential to build the things we need.
Accomplishing real things in the world requires a firm knowl-
edge of nature's reliable attributes.

There are some who take this too far, who discourage
faith as unreliable and irrational thinking. In doing so they lose
the valuable perspective on us humans, ourselves typically unre-
liable and irrational, that religious faith provides. No such denial
of faith should ever be imposed on people; such denial in the
past has only succeeded by force, and faith immediately resur-
faces when the force is removed.

There are others on the religious side who take an
opposite stance, that the rational thought science encourages
damages faith, particularly where science has explained some-
thing that seemed to previously require miraculous intervention.
But just because something has a scientific explanation doesn't
mean it could not have happened through a miracle anyway - both
explanations are available to those with faith, and science says
nothing about the historically contingent, only about how nature
behaves absent any (unknowable) intervention from above. The
fact that belief in God thrives in our modern scientific world sug-
gests those with such concerns have nothing to fear.

The traditions of religious faiths, particularly their
sacred literature and music, resonate in the hearts of those
who learn them. My own interest in music, singing in church
choirs for instance, was an important factor as I grew older
and, I hope, wiser. One of the most awe-inspiring events in world
history was when the Apollo 8 crew became the first humans to
leave Earth's gravitational influence and start orbiting the Moon,
in December 1968. On Christmas eve in a publicly televised
broadcast watched by an estimated one quarter of Earth's pop-
ulation, each member of the crew read from Genesis, starting
with "In the beginning...". The resonance of those words to all
familiar with them transcends their literal meaning, or any
words we can describe them with - it is the feelings, the glimpse
of the awesome scope of "creation", and the context of human-
ity's ability to transcend our own limited origins to grasp at least
this little additional piece of it all.

Unfortunately, thanks to (unsuccessful) lawsuits from
atheists, Apollo 8 was the last time NASA allowed such public
displays of religious faith from space. Buzz Aldrin taking commun-
ion on the lunar surface was not publicly mentioned for long after
the fact. Though not the only instance of bureaucratic timidity
from the organization, the removal of the religious perspective in
space travel may have been one of the most damaging. Yes we
need sound engineering and good science for successful space
missions, but we also need something that reflects the fact that
we're sending humans, not just computers, into space; religion
is an important part of what it means to be human, and denying
it loses much of the sense of purpose.

If recent changes at NASA don't improve the situation,
there may be hope in private ventures, taking regular people into
space not bound by NASA's skittishness. It's also noteworthy
that China used a name with religious meaning for their human
spaceflight program: Shenzhou, or "Divine Vessel". Amid the
wide diversity of world religions, perhaps the most common
agreed element is this: the path to the divine leads up. Let's take
that path and perhaps we'll find God there after all.

Faith and Space Exploration Do Mix
By Dr. Arthur Smith 

The author argues that yes, while humanity needs sound engineering and good science for successful space
missions, we also need faith, an important part of what it means to be human.
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One of God’s Thoughts? 

This three-color composite of the well-known Crab Nebula,
as observed with the FORS2 instrument on the European
Southern Observatory, was taken in the morning of
November 10, 1999. It is the remnant of a supernova
explosion at a distance of about 6,000 light-years, 

Image Credit: ESO
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The International 
Space Race Heats Up
By Anthony Duignan-Cabrera

In the wake of the success of China’s second manned space
mission, Shenzhou 6, this past October, it is evident that
the People’s Republic is aggressively pursuing a

human spaceflight program intent on leap-frogging
over the intermediary steps taken by the United
States and Russia during the competitive years of
the 1960s Cold War. As we reported earlier this
year (“Emerging China, Engaging China,” Ad
Astra, Winter 2005)*, China’s space ambitions
have raised concerns in some quarters of the
United States about that country’s true inten-
tions.

But while American military and space
policy analysts see a potential threat, their coun-
terparts in other emerging space-interested
nations see a potential partner, one that lacks the
dogmatic unilateralism currently conveyed—or per-
ceived in the international community—by the U.S.
In this Frontiers special report we give an overview of
how five other spacefaring powers are attempting to
develop programs independent of American assistance,
or at least participate on a more equal footing—in some
cases, like Brazil, in the face of American disapproval.

In his opening article, “Russia: Phoenix Rising or Lion in
Winter?” longtime Russia observer James Oberg tracks the former Soviet
Union’s attempts to regain its former space glory, its foray into the potentially lucrative market of space
tourism and the often volatile launch services industry. Vincent Sabathier ’s piece, “Europe: Once Bitten, Twice
Shy,” paints a portrait of a European confederation whose internal growing pains are exacerbated by a grow-
ing resentment of its over-reliance on NASA. Threatened by the growing shadow of China’s recent successes,
Dwayne Day explains in “Japan: Rising Sun in a Cloudy Sky” how the island nation plans to marshal its own
human spaceflight program.

In “Brazil: Reviving a Nation’s Space Dreams,” writer Frank Braun shows an emerging space power
looking as far afield as Russia, Ukraine and China to improve its domestic launch technologies in spite of U.S.
pressure to not introduce dual-use long-range missile technology to South America. Dinshaw Mistry ’s “India:
Looking East and West” explains how one of the world’s fastest growing economies has, after years of false
starts, begun to focus in earnest on its space program, eager to prove itself with domestic technologies while
not shying away from partnerships.

Space is getting pretty crowded, but humanity’s conquest of the cosmos is still in its infancy. The his-
tory is yet to be written, but if past is prologue, without some kind of international collaboration, near-Earth
orbit, the Moon and eventually the various asteroids and planets of our solar system could be colonized in the
same way Africa and the Americas were carved up between the 15th and 19th centuries.

And we saw how well that turned out.

*Read the complete Special Report online at: http://www.space.com/adastra/china_special_report.html

Ad Astra Winter 2005
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T he future of the Russian space program looks bright to
Anatoly Perminov, the military space forces commander
who last year doffed his uniform to take over Russia’s civil

space program. With the United States space program stag-
gering, Russia’s space-power status seems to have risen sym-
metrically, most notably in its “savior-mode” successes for the
International Space Station (ISS).

But Perminov’s efforts to trade in his Cold War scowl
for a Free Market smile have not been as successful as he would
like, and therein lays the main challenge now facing both him and
the program. He needs foreign money, and so far all his charm
offensive has produced is talk. Surprisingly, the real nature of
Russia’s strengths and weaknesses in space provide generally
unrecognized opportunities for the U.S. space program as well.

As Russia’s federal bank account swells under the
surge of high-priced oil exports, promises of higher space budg-
ets have been easy to make. What is called the “Third Russian
Space Budget” (the first was from 1996 to 2000, and the sec-
ond finishes up this year) was recently unveiled.

Perminov announced recently that more than 305 bil-
lion rubles (about $10 billion) have been allocated for the period
of 2006 to 2015, with the expectation that an additional 
130 billion rubles will come from ”off-budget sources” or 
commercial sales of hardware, launchings and rides to the ISS

by tourists or U.S. astronauts. That’s about $400 million per
year of foreign funding, or about 30 percent of the operating
funds; by comparison, between 1996 and 2000, 60 percent of
the space budget was foreign funding, and in the last five years,
the figure has been about 30 percent. (Mind you, these figures
are inconsistent with those provided by other sources:
Roskosmos deputy director Nikolay Moiseyev put the figure for
2004 at $700 million in foreign sales, but provided no break-
down of who paid how much for what.)

As a result, expectations of Russia restoring lost capa-
bilities and even expanding its space capabilities have soared.
The addition of hardier, longer-lived spacecraft to Russia’s array
of GLONASS navigation satellites may help bring the depleted
24-slot constellation back to full functionality in 
several years. New weather satellites can be launched (oddly,
Russia has none operational today). Domestic communications
relays can be expanded, and surplus capacity may someday
even be leased to foreign customers. New earth resources
satellites in the “Monitor” family may be able to compete with
western commercial observation birds.

Figures released by Perminov indicate that Russia’s exist-
ing deployment of satellite constellations (96 spacecraft, a quarter
the size of the U.S. contingent) meets only 26 percent of the coun-
try’s needs. Funding of future replacement vehicles is supposed to

russia:

Phoenix Rising or
Lion in Winter? 
By James Oberg

Its Cold War glory days behind it, the former Soviet Union’s space program has set its sights on being the
leading international launch service. But is time on its side?

This Ship for Hire: The Soyuz TMA-7 spacecraft brought

space tourist Gregory Olsen, ISS Expedition 12 commander Bill

McArthur and Expedition 12 flight engineer Valery Tokarev to

the International Space Station on October 3, 2005. 

Image Credit: NASA
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raise that level to 51 percent by 2010 and to 90 percent by
2015. Another Russian space official said that only 39 of the 99
existing spacecraft were “fully operational,” while the rest were
operating in degraded mode well beyond their design lifetimes. 

Civilian and military Earth observation aside, Russia also
intends to get back into the interplanetary probe business after
a gap of more than a decade, with officially approved plans for a
robotic sample retrieval mission to Phobos, Mars’ inner moon,
toward the end of the decade. And an astronomy satellite, most-
ly built in the mid-1990s, is being dusted off—and where neces-
sary repaired—in concert with European science partners.

Perminov has also been vigorously applying his military
training to empire-building that would have made ancient Rome
proud. The decade-long feud between the autonomous Energiya
Rocket and Space Corporation (the “Korolyov Bureau”) and the
federal space bureaucracy ended in Energiya’s involuntary
annexation this year by Roskosmos as its former director, Yuri
Koptev, was “voted out” in a smoothly manipulated stockholders’
meeting. This was followed in August by the announcement that
the firm (which builds and operates all Russian human space
vehicles) would lose its private status and become another
branch of the central space agency.

But while Perminov has been candid about one challenge,
he has been silent about another. He is eloquent in his pleading for
international cooperation, adding that Russia’s space future
depends on it. But on the equally pressing question of how future
Russian space projects will be staffed, he has remained silent.

“The agency can successfully achieve its long-term goals
only through international cooperation,” Perminov told the state
controlled radio station Voice of Russia on August 4. As an exam-
ple, he expressed enthusiastic support for the proposed “$100-
million-moon-ticket” project, explaining that “it is a way to finance
the future development of the space program.” This only echoed a
comment from Vladimir Putin at the opening of an aerospace show
in Moscow in August: “We see the future of our air and space
industry in cooperation with our partners in other countries.”

In order for Perminov to obtain the funding levels prom-
ised (and if the past is any guide, the promised federal outlays
will be a lot lower and slower than announced), a lot of foreign
partners are going to have to be talked into partnering up with
Russia, often at the expense of their own coffers. 

But Russia’s space industry has major obstacles ahead
if it is to hold up its end of these proposed partnerships. Russian
society is facing a long-term demographic challenge unprece-
dented in any industrial nation: Childbirth is down, death rates
are up, and its population is getting older. With a looming pop-
ulation crash in front of it, the space industry faces a magnified
crisis because of unique historical lifestyle and public health
trends in Russia (both before and after the collapse of the Soviet
regime). Little public attention is still being paid to the fundamen-
tal question of just where the next generation of space workers
will come from, and how well they will be trained for space chal-
lenges in decades to come.

To a degree far beyond the experience in western space
programs, Russia has a one-generation space workforce. The mas-
sive Space Race buildup at the time of Sputnik, Lunik and Vostok
skimmed the cream of the graduates from technical institutes all
across the USSR. They formed design and operational teams who
worked together for decades, tightly knit and intimately familiar with
the skills of other teams. Once the teams had accumulated experi-
ence on dozens of different programs, there seemed to be little
need to train others—or to pass on their own knowledge.

This worked well for decades, with the dribble of new
workers picking up their skills through shoulder-to-shoulder appren-
ticeships. Because of the long-term personnel stability, reference
materials and lessons learned needed to be documented only on a
highly individualized basis—and often tended to be jealously guard-
ed, even encoded, as a means of insuring job security.

As these retirements and die-at-their-desks attrition
continue, the average age of Russian space workers in many
institutes has surpassed the Russian male life expectancy of
about 58. Overall, the average age is said to be 48, but they
may be lowered by the large numbers of military conscripts who
serve at launch sites. “If there is no inflow of young specialists,”
Russian Prime minister Mikhail Fradkov told reporters in July,
“everything could be lost, regardless of the money invested.”

Recruitment remains hit-or-miss, with some organiza-
tions showing large influxes of young people, as long as the cash

flow remains healthy. But to a very large extent, every new
employee is a potential ex-employee to a degree rarely seen in
the previous generation. In order to earn the foreign capital
needed to fund the program enough to attract a younger gener-
ation—in other words, even to continue to exist—the Russians
must sell their proposed new space projects. The two main
examples are the Angara family of space boosters and the
Kliper, Russia’s proposed six-person manned spacecraft, neither
of which are slated to receive any significant federal funding.

Roskosmos official Aleksandr Chulkov told the newspa-
per Izvestia in August that funding problems continue to delay the
new launch vehicle family. “The Angara rocket, however promis-
ing it may be, will not be ready in the next three years,” he admit-
ted. By then, he warned, competition from comparable boosters
in China, India and Ukraine may have locked up the market.
“Ukrainian rockets are serious competitors for Russian cosmo-
nautics,” he pointed out with irony, “and it will be very difficult to
take away the leading position which we ensured for them.”

Aleksandr Medvedev, head of the Khrunichev space
center that is building the boosters, told reporters that the sit-
uation was even worse. His corporation recently had to take out
a $50 million bank loan to pay operating expenses. Meanwhile,

business is booming: The third space tourist, Gregory Olsen,

seen here experiencing zero G training on a Russian Ilyushin-

76 MDK aircraft. The same aircraft is also used to train cosmo-

nauts. Olsen paid Russia about $20 million for his 10-day jaunt

to the International Space Station and back. 

Image Credit: Space Adventures

(Continued on page 42)
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T he goal of this article is to assess whether the multi-polar
vision of the world as promoted by some nations will apply
to space exploration. In particular, it addresses the future

of transatlantic cooperation in this field. It briefly reviews the
state of space exploration within Europe, the European reaction
to the bold space exploration vision put forward by President
Bush in January 2004, and the reasons for the visible—and
sometimes irresistible—temptation for Europe to focus its limit-
ed space exploration efforts with collaborations with old Russia
and emerging China. Finally, the article advocates a renewed
transatlantic cooperation that should be promoted by the 
highest political authorities.

The European Space Exploration Vision

With its Aurora program, the European Space Agency
(ESA) achieved a comprehensive plan for space exploration. ESA
was, however, unable to sell this vision to its main constituency—
the key member states, France, Germany and Italy. Today Aurora
is meagerly funded, and there is no sign that additional funding
will become available. Space Studies in general, and space explo-
ration in particular, are generally perceived as futile (if not foolish)
by the European political establishments. Political champions of
space exploration, like Christian Cabal, the president of France’s
Parliamentary Group for Space, are rare. This situation could
worsen with the widespread “no” vote for the European constitu-
tion and the enlargement of the European Union that will focus
energy towards economic integration of the new member states.

In this context, there is no political incentive to spend
taxpayers’ money on this endeavor, although it can be done to
some extent for ESA space science programs where each
member state must contribute an agreed-upon fraction of its
Gross Domestic Product. If there is to be any space explo-
ration within ESA, it will remain under the “optional program”
mechanism. So will the associated “industrial just return rule,”
which guarantees that each contributing state will get its
money back (Ariane, Envisat…).

ESA exploration ambitions have never recovered
from the cancellation of the European spaceplane Hermes in
1993. Today, it is certain that no country will take the lead
under the ESA banner to get Europe out of this hole, and so
ESA remains stuck. 

Complicating matters, the European Commission has
decided to transfer the responsibility of space from the Research
Directorate to the Industry Directorate. Not surprisingly, the new
commissioner made it clear early on that space exploration is not
under the Directorate’s mandate for space, and that the ESA
should not expect any new funding from this side. 

The struggling ESA is, however, doing its best. The reor-
ganization of the agency that promoted the fusion of the human
space flight programs and robotic exploration is a healthy
change. The national space agencies, mainly CNES and ASI of

France and Italy respectively, are doing the same. Working under
strict budgetary constraints for the foreseeable future in order
to decrease the national budget deficit, they are making progress
in their efforts to restructure, become leaner, and re-establish
sound operating margins. As a result, their funding of ESA pro-
grams is flat at best, or less in most cases. In addition, since
some strategic programs, like Ariane and Galileo, are in financial
trouble, they pull money away from exploration. 

The Impact of the U.S. Space Vision 

In this context, the ambitious American space explo-
ration program, which enjoys for the time being both executive
and legislative support within the U.S. government, represents
both an opportunity and a threat for European space exploration.
There was hope in Europe that Bush’s bold vision would act as a
catalyst, a wake-up call for Europe. There was hope that union as
a whole would rise to the challenge to affirm its new identity.

It is rather astonishing that the U.S. vision that is once
again making such a dramatic difference to the history of
humankind is leaving Europe cold. What are the reasons for
such lack of interest?

The European situation described above is half the
answer. Four additional reasons can be identified:

The lack of personal involvement by the president

President Ronald Reagan advertised the International
Space Station (ISS) program personally through G8 meetings.
Despite a sentence in President Bush’s speech to NASA on
January 14, 2004, inviting “other nations to join in the spirit of
cooperation and friendship,” the president has not engaged
potential international partners in joining the endeavor.
Meanwhile, the European heads of state are focusing on
European political affairs, mainly the ratification of the European
constitution. The recent “no” vote by France and Amsterdam
could increase this trend. Considering as well the tremendous
effort required to heal the bruises from disagreements over
Iraq, which remains the focus of the transatlantic agenda, one
can easily understand how space exploration could have become
a lower priority in Europe.

A frustrating partnership on the ISS

By now, everybody knows that the ISS has had prob-
lems. There was, of course, the operational crisis that followed
the tragic loss of the Columbia shuttle and her crew during the
STS-107 mission and NASA’s inability to procure Russian Soyuz
spacecraft due to the Iran Nonproliferation Act of 2000. There
was also the unilateral decision by NASA to cancel unilaterally
the Crew Return Vehicle (CRV) program. The list could go on.
What matters even more, however, is the public’s perception—
on both sides of the Atlantic—that the international partnership

europe:

Once Bitten,Twice Shy
By Vincent Sabathier

Frustrated by the United States’ unilateral decisions—from how to complete the International Space Station
to implementing NASA’s new Space Vision—and beset by internal turmoil, the European Space Agency needs
new partners to kick-start its agenda.

                   



Membership Survey – 2005 Results
Prepared by  NSS Headquarters

July, 2005

S P E C I A L  S U P P L E M E N T

TEAR

THIS SECTION OUT

The 2005 membership survey was one of the most popular in recent years — over 1900 members responded.

The survey’s questions ranged from the Vision for Space Exploration to the role of the military sparked sub-
stantial membership interest.  The results indicated strong member support for the Moon and Mars Vision, a
Hubble repair mission performed by the space shuttle, and a key role for international partners. Plus, over
half of the respondents expressed their interest in flying on a suborbital vehicle! 

Thank you to everyone for participating—your response helps us represent your views more accurately.

George Whitesides
Executive Director

Overview
The 2005 member survey sparked a popular response:  1900+ members returned their questionnaires
The questions were divided between Policy Issues and Membership Satisfaction

• Policy:  7 questions
• Membership Satisfaction:  4 questions
• Plus opportunity for additional comments

The Results

Policy Responses
Overwhelming support for:

• The Vision for Space Exploration
• A Shuttle Hubble Repair Mission
• A key role for international exploration partners

Mixed responses on Shuttle retirement date & NASA-military cooperation
Over half of membership wants to fly on a suborbital vehicle!

Membership Satisfaction Responses
Ad Astra & Online Report

• Most are satisfied with Ad Astra
• Respondents would like to see more space news and space images

• Relatively few would like to see more society news

• 1 in 4 respondents receive the email-based Online Report, ‘The Downlink’

• Most think its monthly frequency is just right

           



The Hubble 
Space Telescope

QUESTION: The new federal
budget eliminates funds for a mis-
sion to service and upgrade the
Hubble Space Telescope. What do
you think NASA should do?

Send a Space Shuttle mission
to service Hubble. NASA
astronauts have performed
this mission four times before
and can do it again. 

Send a robotic mission to
service Hubble. This new
technology offers the potential
to achieve this critical goal
without putting NASA astro-
nauts in danger.

Do not service Hubble. It is
time for NASA to move on to
the next generation of space
telescopes, and avoid the risk
of potential service missions.
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Retirement of the
Space Shuttle

QUESTION: The Space Shuttle is
due to return to flight this May.
The new vision for NASA calls for
the shuttle to cease operations in
2010 to make way for the future
Crew Exploration Vehicle.  Do you
think that the space shuttle should
be retired in 2010 as planned?

Yes, it should be retired. We
need to develop a safer, cheap-
er space transportation sys-
tem for our astronauts as
soon as possible. 

No, we should wait to retire
the shuttle. The crew explo-
ration vehicle should be capa-
ble of flying astronauts to the
space station before retiring
the shuttle.
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Private Spaceflight
and The X PRIZE

QUESTION: With the success of
SpaceShipOne and the X PRIZE,
space tourism looks set to take off
in the next few years. What are
your personal expectations for
this new industry?

I would like to fly onboard 
a suborbital flight within
the first three years of such
service becoming commer-
cially available. 

I do not wish to fly onboard 
the X PRIZE vehicles, but I
support those who do!
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NASA and the
Military

QUESTION: Various policy state-
ments over the past year have
encouraged greater cooperation
between NASA and the military.
Do you think such initiatives are:

A positive step for increased
efficiency and cost savings
in our space program. 

A dangerous precedent for
breaking down traditional
separations between civil and
military space.
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International
Space Partners

QUESTION: What role do you
think that international partners
like Europe, Russia, and Japan
should play in the new Moon
Mars vision?  

A key role. International
partners reduce risk for the
success of the vision; for
example, by enabling flights
to the space station while the
space shuttle was not flying. 

A supporting role.
International partners
increase risk and should not
have responsibilities in the
critical path of the vision.
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NASA’s New
Goals

QUESTION: The new Vision for
Space Exploration, echoing earlier
recommendations by NSS, focuses
NASA’s energy and funds on a long-
term exploration program that
would return humans to the Moon
and eventually send them to Mars.

I agree that human explo-
ration of the Moon, Mars,
and beyond should be the
focus of NASA, and will max-
imize both the scientific and
economic benefits of our
space program. 

I disagree with the plan as
outlined. I believe they neg-
lect other attractive targets
of exploration, and may
reduce funds for other wor-
thy NASA programs such as
aeronautics research.
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has failed despite the continuous presence of crews in space.
This has led most in Europe to believe that scarce resources
for space have been wasted in this program. Europe has
learned two lessons:

A. The emphasis on human space flight has once again
wasted precious resources, and

B. Europe should engage in partnership with the United
States only when it can retain operational autonomy.

U.S. priorities on space power

The timing for the President Bush’s announcement of
the U.S. vision coincided with the outspoken declaration by the
United States Air Force that there is an urgent need for the U.S.
to change its paradigm in space research and exploration. The
time has come—either because of the potential Chinese threat,
or because the technologies are now available—to control every-
thing between the Earth and the geostationary orbit.
Furthermore, it is suspected by some in the international com-
munity, not without evidence, that the United States is develop-
ing ways to attack foreign satellites from Earth and from space.
If that is the case, is space exploration a priority for Europe?
Should it not focus on its strategic interests first? 

Proponents of the multi-polar world theory

New U.S. space exploration plans are moving ahead,
while the political and diplomatic transatlantic environment
remains uncertain. Each side has become overly sensitive, and
mutual trust has not yet been restored. The visible American
push for space weaponization reinforces claims by those in

Europe and around the globe who argue that the United
States—the only hyper-power with, they say, incurable unilat-
eral habits, frequent contempt for international law, and a will-
ingness to favor force over diplomacy—represents a threat to
international security. This perception, unfortunately too wide-
spread these days, encourages opponents of the United
States as a hyper-power to advocate for a counterweight
through a new global alliance strategy—especially, but not lim-
ited to, the area of space.

The multi-polar World Vision Model applied to space

Europe has limited resources for space exploration. Still,
it has major assets and technologies—sometimes more advanced
than in the United States—available for this purpose. It also has a
strong will to remain visible on this front. International cooperation
will not be optional for Europe, but will be part of its strategy. It will
coordinate with other governments that place cooperation at the
center of their own strategies. Those countries, along with Europe,
comprise most of the Eurasian continent: Russia, India, and China
plus Japan. Cooperation is already underway in this “ITAR free
zone”, and without a clear U.S. reaction, it is meant to expand.

Cooperation with Russia

Russia used to be the second-largest space power. It
has developed some tremendous capabilities to access space
and achieve human space flight in Low Earth Orbit. Its rate of
success beyond Low Earth Orbit is, however, rather limited. All
of Russia’s Mars missions have failed, and it is lagging behind in
information technology, which is vital to modern space systems.

Searching for Life: Astronauts check out the

ExoMars rover in the not-too-distant future. 

(Continued on page 43)

Image Credit: ESA/AEOS-Medialab

             



28

S eeking to restart its space program after a cata-
strophic explosion of its Veiculo Lancador de Satelites
(VLS) rocket killed 21 space officials two years ago,

Brazil has entered into space cooperation agreements with
Russia and the Ukraine, re-organized its space bureaucracy,
made a commitment to expand it’s Alcantara launch complex
into a major regional aerospace center, and reached a tentative
agreement with the Russians to fly Brazil’s first astronaut.

Soon after the third unsuccessful attempt to launch its
star-crossed rocket ended in disaster in August 2003, Brazil’s
President Luiz Inacio Lula da Silva publicly vowed to the nation
that his administration would rebuild the destroyed launch pad
and fly a new VLS rocket. Brazil would forge ahead with its
national rocket program, Lula said, in memory of the space offi-
cials who perished in the fireball that enveloped the solid-fuel
vehicle while it sat on its pad awaiting launch. In fact, President
Lula promised that the new VLS would be ready for launch no
later than 2006. At the same time, the Brazilians brought in a
team of Russian space experts to help determine the causes of
the explosion and provide assistance with the new rocket. 

The cause of the accident was soon determined to be,
most probably, an electrostatic charge that set off the solid rocket
fuel engines in the VLS. The recommendations by the Russians for
technical and safety modifications to the VLS program and for a
new version of the VLS, however, took quite a bit longer. According
to Sergio Gaudenzi, president of ’the Brazilian Space Agency, the
final Russian report was presented to the Brazilians only at the end
of June 2005. And based on that Russian report, Brazil has had
to revise its promise to launch the VLS rocket, from 2006 to the
end of 2007 or the beginning of 2008, according to Gaudenzi.

Besides assisting Brazil with its accident investigation,
the Russians also signed a broader memorandum of understand-
ing on cooperation in space during Russian President Vladimir
Putin’s visit to Brazil in 2004.The memorandum called for joint
development of a more advanced version of the Brazilian rocket.

Building its own rocket has not been an easy undertak-
ing for Brazil. The country was initially blocked by international non-
proliferation agreements from receiving assistance from other
spacefaring nations. For many years, the United States made no
secret that it opposed Brazil’s rocket development program.
“Technology transfer” concerns voiced by the United States have
also stymied Brazil’s desire to transform its Alcantara launch cen-
ter into a money-making commercial spaceport.

Some in Brazil’s space program have never quite forgiven
the U.S. and other countries for blocking its space dreams. The
deadly explosion of the VLS on the pad only served to heighten
resentment against those powers that Brazil saw as frustrating it’s
ambitions in space; some in Brazil’s military even suggested interna-
tional sabotage immediately following the explosion. Although Jose

Viegas, Brazil’s Defense Minister at the time, denied evidence of
anything of the kind, he did go out of his way to make an admonition
during testimony before a group of Brazilian senators.

“Brazil’s rocket program makes some powerful nations
very unhappy,” he declared. “There has always been very strong
international opposition and restrictions against any kind of technol-
ogy transfer to our program, and we will not forget that Brazil had
to develop its rocket all on its own because it encountered extreme
difficulty even to purchase basic components outside the country.”

Russia and the Ukraine were not among the major space
powers, (and potential commercial space competitors) that have dis-
couraged Brazil from building its own rocket. Both Russia and Ukraine

brazil:

Reviving a Nation’s 
Space Dreams
By Frank Braun

Its launch industry long stymied by the United States, Brazil now actively seeks international partners
despite protests from its neighbor to the north.

The first of many? In September, Russia and Brazil signed an

agreement to send Lieutenant Colonel Marcos Pontes to the

International Space Station in 2006. Pontes, a member of the

Brazilian Air Force has been training at the NASA Space

Center in Houston, Texas, since 1998. 

Image Credit: NASA
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signed cooperation agreements with Brazil that promised to provide
advanced rocket engine technology. On the very same day that the
VLS exploded in Alcantara, the Brazilian parliament ratified a technol-
ogy safeguards agreement with the Ukraine, which paved the way for
Ukrainian rockets to be launched from Alcantara. A similar, previous-
ly signed Technology Safeguards Agreement with the United States,
however, was rejected by the Brazilian parliament and withdrawn by
the current Lula administration, after complaints that its “intrusive”
provisions violated Brazil’s sovereignty. An agreement with the United
States is necessary before U.S. rockets or payloads, with U.S. com-
ponents, can be launched from the Alcantara launch site.

The Brazilians have moved towards greater cooperation
in space with both the Russians and the Ukrainians, basically out
of frustration with what they see as U.S. intransigence towards
Brazil’s space projects, particularly its national rocket program.

Now, instead of just aspiring to build and launch their own
rocket, the Brazilians have bigger plans; they seek to design a more
advanced version of the rocket with the Russians, incorporating liq-
uid fuel technology; a more powerful GEO capable Cyclone-4 rocket
with the Ukrainians, and perhaps even launch a Chinese/Brazilian
satellite from Brazilian soil. Late in 2004, Gaudenzi claimed that
Brazil would launch a Chinese-Brazilian satellite aboard a Ukrainian
rocket from Brazil’s Alcantara launch center sometime after 2007.

The Brazilians and Chinese already have an existing
program, under which they jointly designed and developed two
remote sensing satellites—CIBER 1 and CIBER 2. Both CIBERs
have been launched from China aboard Chinese rockets. The
CIBER program, however, calls for development and launch of
three additional satellites—CIBERs 2B, 3 and 4. It is the CIBERS
4 satellite that the Brazilians hope to fly atop a Ukrainian
Cyclone-4 rocket from Alcantara.

As yet, there has been no official U.S. reaction to the
very real possibility that China may gain access to a previously
unavailable equatorial launch site.

In 2004, Brazil’s Congress approved a commercial treaty
between Brazil and the Ukraine that committed each nation to
invest $50 million over three years to upgrade the Ukrainian
Cyclone-3 rocket, and construct a launch pad and facilities at Brazil’s
Alcantara center for the advanced Ukrainian rocket. But first, Brazil
and the Ukraine were supposed to set up a joint venture company
that would oversee the commercial launches of the new Cyclone-4
from Brazil. Almost two years later, that joint venture company has
yet to be established. Although INFRAERO, the state company that
runs Brazil’s airports, was said to be the entity that would make up
the Brazilian side of the joint venture, INFRAERO’s Board of
Directors hasn’t yet approved its participation.

Recent geopolitical rivalry between Russia and Ukraine
seems to be slowing down the Cyclone rocket project, according to
the Ukrainians. Officials in the Ukrainian space agency allege that
the delays are the result of “Russian opposition” to the space
agreement between the Ukrainians and the Brazilians. One high
Ukrainian space official, speaking on condition of anonymity,
claimed that Russia’s opposition was based on fear that the “devel-
opment of the Cyclone-4 would represent a direct competition to
Russia’s plans for its Soyuz rocket” in the neighboring European
launch center located in Central America. The Europeans and
Russians had previously announced plans to begin launching
Russian Soyuz rockets in 2007 from the European Space Agency’s
Kourou spaceport in French Guiana, just a few hundred miles north
of Brazil’s Alcantara center. Both launch centers are situated near
the equator, making them the best global locations from which to
launch geostationary telecommunications satellites.

The same Ukrainian official also alleged that “Russia is

still trying to control Ukraine’s space program,” despite the inde-
pendent attitude recently adopted by Ukraine’s new government.
“For us, the Cyclone-4 Project (in Brazil) means having an inde-
pendent space policy from Russia, since all Ukrainian launch
vehicles were previously launched from Russia,” he said.

In spite of the political maneuverings between Russia
and the Ukraine in South America, Brazil’s central government
seems committed to expanding its Alcantara launch complex
into a major regional aerospace training and academic center,
serving the northern and ortheastern parts of Brazil.

The Brazilians have announced plans to turn Alcantara
into not only an international commercial spaceport, capable of
launching the rockets of other nations; they also want to trans-
form the surrounding area into a vast complex that would host a
university campus and other facilities, including a potential space
tourism center. In August 2005, the federal government opened
up public bidding for private industry to participate in the expan-
sion of Alcantara’s basic infrastructure, including roads, port
facilities and electricity. The first project open to public bidding will
be the expansion of Alcantara’s port; the government plans to

long road to space: The Brazilian VLS 1 rocket takes off

from the air base of Alcantara in the Northeastern part of

Brazil on Sunday, Nov. 2, 1997. Four minutes after takeoff, one

of the rocket’s four engines failed, forcing the Brazilian

ground control to activate the self destruction safeguard

of the rocket. The rocket, Brazil’s first foray into the aero-

space industry fell into the sea. 

Image Credit: AP Photo/RADIOBRAS

(Continued on page 42)
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india:

Looking East and 
West for Partners
By Dinshaw Mistry

India’s eagerness to enter the space race, though tempered by technological limitations, could lead to more
investment in military applications.

charting the moon: The Indian

Space Research Organization’s

moon probe, Chandraayan-1, seen

here in an artist’s illustration, is a

1/2 ton spacecraft that will use 

a wide range of remote sensing

equipment to map out the Moon’s

surface at infrared, visible and 

x-ray frequencies. 

I ndia’s space program undertakes two major activities: It
builds satellites used for remote sensing and communica-
tions; and it constructs the rockets to launch its satellites.

India’s space assets were developed over a period of four
decades, and have extensively been used for economic and social
development applications, as well as in disaster management. 

In the wake of the December 2004 tsunami, and more
recently, the monsoon storms in July, images from Indian satellites
were used for damage assessment while mobile satellite service
phones were used to set up communications with the affected
areas.  India’s space assets are also sufficiently advanced for mili-
tary missions and for collaborative international partnerships.  

Accordingly, India could make optimal use of its space
assets in two ways. First, it could build dedicated military satel-
lites for its national defense requirements. Second, it could pur-
sue international ventures with the world’s advanced space
agencies, as well as with developing countries, thereby boosting
its political ties with these states.

Rockets and Satellites 

Since the 1970s, the Indian Space Research
Organization (ISRO) has built two generations of rockets—the
less powerful SLV-3 and its upgrade, the Augmented (or

advanced) Satellite Launch Vehicle (ASLV), and the more power-
ful Polar Satellite Launch Vehicle (PSLV) and its upgrade, the
Geostationary Satellite Launch Vehicle (GSLV).

The 17-ton SLV-3 with its 9-ton solid-fuel first stage flew
four times between 1979 and 1983, while the 41-ton ASLV,
using three of the SLV-3’s 9-ton boosters, flew four times between
1987 and 1994. These rockets were only able to launch light pay-
loads, typically 50-100 kg scientific satellites, to 300–450-km alti-
tude low earth orbit (LEO). Such light-weight, low-orbit satellites did
not have significant military or commercial capabilities.

The PSLV (which flew nine times between 1993 and
2005) and GSLV (which flew three times between 2001 and
2004) can launch heavier and more capable satellites into the
optimal higher altitude orbits. Both use two Indian-built propul-
sion systems: an approximately 130-ton solid fuel engine, and a
37-40 ton liquid fuel engine. (The latter’s design is based on the
European Space Agency’s Viking engine used in the Ariane
launch vehicle.) These systems allow the PSLV to launch a
1,200-kilogram (2,645 lb.) payload—the Indian Remote Sensing
(IRS) satellite—to an approximately 800-kilometer-altitude (497
mi.) polar orbit. Indian government agencies use IRS images for
socio-economic development applications such as environmental
monitoring, forestry management, flood and drought mapping,

Image Credit: Dan Roam
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agriculture and fisheries monitoring, geological applications
such as surveying mineral deposits, and urban planning.

The GSLV is built around one 130-ton booster, four 37-
40 ton boosters, and a 12-ton cryogenic engine. It was
designed to launch 2,500 kg INSAT-2 class satellites to GEO,
but its first three flights carried somewhat lighter satellites
(called GSATs) weighing 1,530 kg (2001), 1,825 kg (2003),
and 1,950 kg (2004). The first three GSLVs also used Russian-
supplied cryogenic engines. Later GSLVs will use more powerful,
Indian-built, cryogenic engines. ISRO then plans to build a much
heavier 630-ton GSLV-Mark 3 that can launch 4,000-kilogram
satellites to GEO or 10,000-kilogram satellites to LEO. The rock-
et will have a 110-ton liquid fuel booster, two 200-ton solid fuel
engines, and a 25-ton cryogenic upper stage.

India’s INSAT-1 satellites were launched aboard
Delta rockets, while the INSAT-2 and INSAT-3 satellites were
launched aboard European Space Agency rockets. INSATs-
2A to 2E were launched from 1992 to 1999, and INSAT-3A,
-3B, -3C, and -3E were launched between 2000 and 2003.
These INSAT satellites were used for weather forecasting
and to set up a national telecommunications infrastructure,
such as extending television coverage to most of India. The
INSAT-2 satellites also provide telephone links to remote
areas; mobile satellite service communications; and broad-
cast satellite services. 

Military Spin-offs

India’s satellites have found limited military applications
for reconnaissance and communications. The LISS cameras on
IRS-1C, IRS-1D, and IRS-P6 satellites have a 23-meter resolu-
tion in the visible and near-infrared band, permitting the detec-
tion of large military installations. The PAN cameras on these
satellites have a resolution of 6-meter panchromatic, which can
broadly detect surface ships, aircraft, tank formations, and bal-
listic missile units, but may not precisely identify these objects.
India’s Technology Experiment Satellite (TES), launched aboard
PSLV-C3 in 2001, had a panchromatic camera with a 1 to 2-
meter resolution. India could make greater use of its satellites
for military reconnaissance.

The IRS satellites currently do not provide round-the-
clock monitoring. The LISS camera has a 24-day repeat
cycle (i.e., it revisits a given location every 24 days) while the
PAN camera has a 40-day repeat cycle, though it can be
swiveled to yield a 5 to 7-day repeat cycle. Thus, the IRS
satellites could not provide daily or hourly updates of a bat-
tlefield situation to military commanders. Yet India could
build a series of dedicated military reconnaissance satellites
from existing IRS technology.  It took a step in this direction
with its experimental reconnaissance satellite, TES.  This
satellite reportedly had a revisit capability that could be
reduced to three days using satellite-tilting technology. It had
a beam-steering antenna (to prevent eavesdropping on com-
munication), solid-state recorder, step-and-stare mode cam-
era (that keeps focusing at the same scene while the satel-
lite is in motion), two-mirror optics (for compactness), and
high density data transmission. In the long term, India could
build a constellation of perhaps six satellites to observe
Pakistani and Chinese targets two or three times daily.

India’s INSATs can be used for a military command
and control network and for search and rescue. However, the
present INSATs are not optimal for military operation due to
their inappropriate frequency range.  India also does not have

enough INSATs and enough transponders to lease to its mili-
tary, since existing INSAT transponders are fully utilized by
other users. A dedicated Indian military communications net-
work may require two to three new GEO satellites, which could
be used by India’s army, navy, and air force. In 2001, the
Indian navy received $100 million for developing a command,
control, and an intelligence system to link its 350 units—naval
vessels, shore commands, and support bases—which could
be done via a dedicated Indian defense communications satel-
lite. India’s military also seeks to use low-cost VSAT (very small
aperture terminal) communication systems anchored around
GEO satellites. In short, India’s space program can provide
dedicated reconnaissance and communications satellite capa-
bilities for its military.

International Partnerships and Commercial Applications 

India’s space program has international partner-
ships with several space agencies, and has also found com-
mercial applications. One commercial application is the sale
of IRS images to international clients. In 2003, ISRO had
approximately 15 percent of the global market share for
remote-sensing images, and in 2004, it had a similar mar-
ket share and earned $70 million from international clients.
It established ground stations that received IRS images in
Alaska and Norman (in partnership with the U.S.-based com-
pany, Space Imaging), China, Germany (with the company
Euromap), Iran, Moscow, and Taiwan. Another application is
the launching of small satellites as secondary payloads to
larger IRS satellites—PSLV-C2 carried India’s IRS-P4 (an
oceanographic satellite) as well as Germany’s Tubsat and
Korea’s Kitsat (1999), while PSLV-C3 carried India’s
Technology Experiment Satellite (TES) as well as the German
Bird and Belgian Proba satellites (2001). 

ISRO could expand its international partnerships with
both advanced industrialized countries and with developing coun-
tries.  In terms of collaboration with industrialized states, ISRO
could partner with U.S. firms to build and launch satellites. Such
ventures had been hindered by U.S. export control legislation
and nonproliferation sanctions, but these sanctions were partly
lifted under the US government’s Next Steps in Strategic
Partnership (NSSP) with India in 2004. This allowed Boeing to
explore building and marketing a communications satellite with
ISRO. Boeing dropped this project in 2005 when it still faced
bureaucratic obstacles, but these obstacles can be gradually
overcome via India-United States space talks. Indian and U.S.
officials held conferences on bilateral space cooperation in June
2004 and June 2005, and the first meeting of the official India-
U.S. Joint Working Group on Civil Space Cooperation was held
in Bangalore on June 29-30, 2005.  

(Continued on page 44)

India’s space program has interna-
tional partnerships with several
space agencies, and has also found
commercial applications. One com-
mercial application is the sale of IRS
images to international clients.
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W hen the Space Shuttle Discovery lifted off its
Florida launch pad in July heading toward the
International Space Station, one of the astronauts

aboard was Japan’s Soichi Noguchi. Noguchi was no mere
passenger, though. He played a major role during the mis-
sion, performing spacewalks alongside the Americans he had
trained with for years.

Japan and the United States have long had a very
close relationship in space. Japan is contributing a major
research module to the ISS. Known as Kibo, it is currently
scheduled to be launched aboard a space shuttle in 2007.
The Japanese government has always pursued a policy of
selective, incremental independence in space, choosing to
be almost completely reliant upon the United States for
certain space capabilities while developing Japan’s own

indigenous capabilities in other areas, such as remote
sensing. Recently, the Japanese have announced new
plans to increase that independence, particularly in the
area of piloted spaceflight.

But currently Japan, like the United States, is experi-
encing difficulties, both with spacecraft in orbit and their main
vehicle for getting them there, the H-IIA rocket. Before pursuing
bold new initiatives, Japan has to get out of a rut.

Troubled Times

Japan’s 2005 annual space budget was 180 billion
yen, about $1.6 billion at current exchange rates. In order to
pursue their new goals, officials at JAXA, the Japan
Aerospace Exploration Agency, have announced plans to
increase their annual budget to 250-280 billion yen ($2.3-
$2.5 billion) for the next 10 years. By comparison, NASA’s
annual budget is more than $16 billion, but whether these
budgetary goals have the full support of the political leader-
ship remains to be seen.

JAXA was established on October 1, 2003, by com-
bining three space agencies that occasionally pursued redun-
dant projects. The biggest of these agencies was also the
most well-known: the National Space Development Agency,
or NASDA.

NASDA launched its first satellite in 1972, making
Japan only the fourth country to do so. From the beginning
the Japanese chose to focus on science and applications
spacecraft, rather than rocketry. Although they developed
some small indigenous rockets, the Japanese decided to
license—with restrictions—the American Delta II rocket,
which they called the N-1. In the 1980s Japan accepted an
American invitation to participate in the space station pro-
gram, and Japanese astronauts have since flown aboard the
space shuttle and station. Japan also funded communications
satellites in an effort to develop this technology commercial-
ly. But in the early 1990s the Japanese made a deal: In
return for the United States not imposing tariffs on Japanese
cars, the Japanese would not develop a commercial commu-
nications satellite capability that could challenge American
predominance in this field.

After years of being subservient to the United States
space program in other areas, however, Japan did seek to
increase its independence starting in the late 1980s. By the
mid 1990s the Japanese introduced their new H-II rocket,
which they hoped would allow them to launch bigger satellites
and to compete in what then looked like a hot market to
launch commercial satellites. But the H-II proved to be expen-
sive, and ultimately unreliable, and the market for launch
services shrank dramatically in the late ’90s. Two launch fail-
ures in a row dealt a serious blow to Japan’s space effort.
One of these failures destroyed the Astro-E X-ray satellite,
launched on Japan’s M-V (M-Five) rocket, which was equipped
with American instruments.

japan:

Rising Sun in a Cloudy Sky
By Dwayne A. Day

Long dependent on the U.S., Japan has launched on the difficult path to indigenous human spaceflight.

big in japan? Astronaut Soichi Noguchi, seen herE training
for NASA’s STS-114, the space shuttle Discovery’s Return to
Flight test mission. 

Image Credit: NASA
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The Japanese also chose to become more independent
in the area of military space. After North Korea launched a rock-
et that flew over the island nation in 1998, the Japanese gov-
ernment initiated its own spy satellite program.

In 2001, in an effort to become more competitive in
the launch market, Japan introduced the upgraded and signif-
icantly cheaper H-IIA rocket, which launched successfully five
times until November 2003, when a rocket carrying the sec-
ond pair of Japan’s spy satellites exploded not long after
launch. Few things concentrate minds at a space agency like
a spectacular rocket explosion, particularly when it threatens
the country’s national security. 

Unfortunately, this was not the first failure for the
newly created JAXA. In October 2003 the Midori-2 environ-
mental research satellite malfunctioned less than a year after
its launch. In addition, the loss of a spacecraft headed toward
Mars—and a lunar spacecraft that was supposed to be
launched in 1995 but has been stuck on Earth ever since—
created an image of systemic problems with Japan’s space
program. External events also created some pressure on
JAXA officials as well. In October 2003, China launched a
manned spacecraft into orbit. And in January 2004,
President George W. Bush announced a new plan to return
Americans to the Moon.

The H-IIA sat grounded throughout 2004. But 2005
was not much better for Japan. When the redesigned H-IIA
rocket resumed flight again in February of 2005, it launched
a multipurpose weather and navigation satellite into orbit,
and it finally looked as though the agency was having some
success. But in July JAXA used a smaller M-V rocket to
launch the Suzaku X-ray scientific satellite into orbit,
equipped with several American instruments and intended to
take the place of the destroyed Astro-E. But soon after
becoming operational, it suffered a major failure when its
coolant leaked out, significantly reducing the value of its
instruments and dealing another blow to the American and
Japanese X-ray astronomy community.

JAXA Vision 2025

After internal accident investigations and a high-level
external review, in March 2005 JAXA produced a strategic
plan for its next two decades, known as Vision 2025. At the
top of its priority list is continued improvement of both the
cost and reliability of the H-IIA rocket. The head of JAXA has
conceded that the rocket may need another dozen or more
successful flights before commercial customers will consider
it reliable enough to buy.

Also high on JAXA’s list is human spaceflight. In
the near term, this means launching Kibo, which has sat in
storage awaiting the resumption of space shuttle flights. In
2010 Japan plans to launch the H-II Transfer Vehicle, or
HTV, an unmanned supply vehicle that will carry supplies
and equipment to the ISS. The HTV will launch on an
upgraded H-IIB rocket with twice the capability of the cur-
rent version, and eventually it could evolve into an orbital
transfer vehicle and an unmanned recovery vehicle. By
2025 the Japanese want to develop a manned spacecraft
to be launched atop the H-II. Once that vehicle achieves its
first flight, JAXA officials hope to begin development of a
fully reusable launch vehicle.

Other Earth-centered priorities for Japan are devel-
oping a disaster warning satellite system in the near term to

warn of tsunamis, storms, earthquakes and other natural
disasters. After that, the next major project planned is an
environmental monitoring system.

In the area of space science, JAXA proposes develop-
ing a new generation of advanced astronomical satellites, and
continuing to build robotic planetary spacecraft to explore the
Moon, Venus and the outer planets—rather curiously, Mars
was left off their list. Finally, JAXA wants to promote both the
space-industrial base in general, and Japan’s commercial avi-
ation industry, particularly high-speed jet engines, with the
goal of enabling Japan to become an independent commercial
airliner manufacturer. 

Doing all this will be difficult, though. Developing an
indigenous human spaceflight capability alone is an expensive
undertaking, let alone doing it while simultaneously starting new
environmental, astronomical, planetary-exploration and jet
engine programs. NASDA, JAXA’s predecessor, was producing
illustrations of piloted space shuttles in the late 1980s, and
independent observers have learned to be skeptical when
Japanese officials talk about human spaceflight.

One alternative that has emerged in recent months
may be Japanese collaboration with Russia in the develop-
ment of the latter’s new Clipper spacecraft. This would also
wean Japan of its dependence upon the United States, and
simultaneously force the Americans to be a little more
accommodating toward Japan. But even with such coopera-
tion, the Japanese have clearly adopted an extremely ambi-
tious set of goals that they probably cannot afford. And just
like their big brother NASA, the country’s political leadership
wants to see proof that the current program is back on its
feet before they open their checkbooks.
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F orget about NASA’s inability to
build a reasonably priced and
truly useful space station. 
Forget about NASA’s inability to 

create efficient, reliable and low-cost
Earth-to-Low-Earth-Orbit transportation.

Forget about the abysmal fail-
ures of the politically driven, Cold
War–initiated American space program,
as we’ve known it. 

Instead, understand this simple
truth: Humanity is eventually going to
extend all aspects of Earth-bound living
into space. We will live, work, study,
play, have sex, fight, die, get married,
get divorced, worship God, ignore God,
raise children, grow old, pay taxes, vote
and so on in space. 

This is very likely to happen
because, for the first time since the
beginning of the space age, the possibili-
ty of a vibrant private sector developing
space vehicles and habitats for non-gov-
ernment consumers is within our reach.
As we’ve seen with terrestrial transporta-
tion and building-construction industries,
competition and new markets have the
potential to bring down the cost of get-
ting to and living in space, and this is pre-
cisely what we will do in ever-increasing
numbers. Space is the next economic
development zone, and while the human
presence there will mostly be beautiful,
we’ll also be faced with thought-provok-
ing issues. Imagine this:

Media Contact
Dr. Sashi Narayan: Tachyon voice stream/data
pulse: LU3-886-919-5654

FOR IMMEDIATE RELEASE
Tycho/Clavius South, Lunaria (Sept. 15, 2023)
- -  HumanGen, Inc., announced a major
breakthrough today in its efforts to create
human beings able to work on the lunar sur-
face without the need for space suits or
breathing apparatus. Using proprietary

recombinant cyberbiotechnology, a team of
Indian, American, Russian, Japanese and
South Korean scientists developed living skin
that is impervious to vacuum, extreme tem-
peratures and radiation, and lungs that man-
ufacture oxygen from molecules released
from regolith due to continuous solar bom-
bardment. “This was not an easy accom-
plishment, and I’m very proud of our multina-
tional team,” said J. M. Molari, Vice
President of Stellar Marketing. “Settlement
of the Moon can now proceed at a rapid
pace, decreasing the need for Earth citizens
to make the dangerous pilgrimage here.”
While not yet planning to fully….

Do you believe this can’t hap-
pen? Then consider a scenario closer to
home, both in distance and time.

MSNBC website (Jan. 5, 2011)
The internationally known spammer E-Spore
continues to evade authorities and flaunt anti-
spam laws. Authorities believe the suspect
has successfully hacked a U.S. high-speed,
hyper-bandwidth, quantum laser geosynchro-
nous satellite and is now able to penetrate all
but the most heavily protected computers and
server systems. This satellite poses an
unprecedented threat. Government and corpo-
rate data security specialists believe that…

These fanciful examples illus-
trate how activities that are illegal, uneth-
ical and/or just morally repulsive on
Earth may readily move into space.
When this happens, how will humanity
respond? Before you answer that, please
consider that in the future “humanity” will
not just include those living on Earth but
those living on the Moon, on asteroids,
Mars and in orbit. Will those living in
space have the same interests as we
Earth-bound folk? Will people living nearby
in orbiting colonies and on the Moon have
the same “we” perspective as those living
further away on asteroids and on Mars?
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Ad Astra Sapienter

The Universe offers humanity endless possibilities and new frontiers, 
but can we maintain the ideas of civilization and civility so far from home?
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Last year’s award of the Ansari 
X-Prize  and the passage of the
Commercial Space Launch Amendments
Act are harbingers of an emerging
“space economy.” During the course of
human development, civilization has
moved from one type of global economy
to another, and each of the varied activi-
ties or industries has been shaped by the
existing overall economy. For example,
thousands of years ago, humans lived in
hunter-gatherer societies. Following this
came agrarian, manufacturing and the
current knowledge economies. As manu-
facturing blossomed, agriculture became
a smaller and smaller portion of overall
global economic activity, and entirely new
industries developed to support a manu-
facturing economy. As the knowledge
economy develops around the world and
replaces manufacturing in some coun-
tries, we see indications of the same pat-
tern. It is very possible that this transfor-
mation trend will continue, for if commer-
cial space launch and habitat industries
flourish they will surely enable entire new
industries, and hence lead to the “space
economy.” Should this happen, the
human settlement of space will affect all
our lives, not just those who live in space.
Many difficult questions will be raised,
some of which I will consider in the rest
of this article—first a few general princi-
ples, and then several specific concerns.
By no means is this a complete list.

General Principles

Are all activities that are illegal in
some or all nations on Earth also illegal in
Low Earth Orbit (approximately 300 miles)
and/or geosynchronous orbit (approxi-
mately 22,000 miles)? If so, who creates
and enforces the laws, and at what altitude
or distance from Earth do the laws apply,
or cease to apply? More specifically:

When the first orbiting euthana-

sia facility permits terminally ill people to
die peacefully with an unprecedented
view of Creation, will this be illegal?

What about stem cell or
cloning research performed in orbit, or
on the Moon?

Human beings seek pleasure,
and this includes illegal sex (prostitution)
and illegal drugs. How long before we have
the first orbiting brothel or opium den?

Will child labor laws be applica-
ble on the Moon?

Will bigamy be permitted in min-
ing colonies on distant asteroids?

Other activities are legal, yet con-
sidered to be unethical by many people. One
example is the use of animals for medical
research and product testing. When such
testing facilities are placed in orbit or estab-
lished on the Moon, will our perception of
these activities change?

What about professions that
require a license, such as physician, attor-
ney, real estate agent and educator? When
the first generation of humans is born on
the Moon, will that society duplicate all
the regulatory functions we’re familiar
with on Earth, or will they create an
entirely new framework?

Specific Scenarios

Mining
Sea and land mining is regulated by national
and international laws, and government
organizations exist to create and enforce
these laws. Will these laws be applicable
when the Moon is mined for Helium-3 and
platinum group metals, and the asteroids are
mined for their resources? Will the United
States Environmental Protection Agency have
jurisdiction over American companies operat-
ing in space, or will new laws need to be
passed? If new laws are required, will enough
people be morally outraged about lunar strip
mining so that Congress passes these new
laws? Or will most people simply not care,

opting for the NIMBY (“not in my backyard”)
attitude?
Of course, this concern will be viewed quite
differently by those generations born and liv-
ing on the Moon. Will they clamor for the
extension of Earth-bound environmental pro-
tection laws to the Moon, or create their
own Lunar Environmental Protection
Agency? Will Lunarians declare that lunar
strip mining is unethical, yet asteroid strip
mining (“C’mon, it’s just a big rock”) is per-
fectly acceptable? Just how far out will
NIMBY operate? Will our sense of ethics
expand as we extend our reach into space?

Citizenship
Let us say your company transfers you to
its lunar research facility at Mare Imbrium,
and your wife takes a sabbatical from her
job and comes with you. You’ve been won-
dering how your tennis game would fare in
low gravity, and your wife has been reading
The Zero-G Spot and has her own curiosi-
ties. Nine months after arriving, your tennis
game is as bad as ever, and you’re the
proud father of a new son.
You and your wife are citizens of Australia,
you work for a Canadian company leasing
facilities from a Russian research institute,
and your son is born in a U.S. military hos-
pital that serves all nationalities on the
Moon. What nationality is your new son?
Does he receive multiple nationalities and
the privileges thereof, and thus have uneth-
ical advantages over Earthers with single
nationalities? Or, is he a Lunarian and thus
in need of a green card to visit Earth, and
what are the ethics of this arrangement?
What about a child born on an asteroid-
based mining facility?

Deep space society

Or let us say that it is seventy
years in the future, and the first deep-

(Continued on page 45)
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T his fall we were “treated” to a fresh crop of scary and
suspenseful science fiction television shows with
ensemble casts and long story lines. All of these

shows deal with similar themes of alien invasion and mysterious
events (and creatures) in and around the sea.

The first of the three shows, Threshold, airs on CBS; it
features such well-known stars as Charles Dutton and Brent
Spiner (who was Data on Star Trek: The Next Generation). The
show is based on an unlikely team of scientists who investigate
a first contact with a mysterious alien force or life form that
appears from the ocean. This series makes use of a lot of sci-fi
special effects; the opening episode of the program featured

what appeared to be an alien craft appearing out of the sea.
Skeptics might be tempted to think that the depths of sea-

based sci-fi have already been plumbed. For example, The Abyss, a
1989 science fiction film directed by James Cameron, explored the
idea of an undersea alien invasion. The film featured an enormous
underwater alien ship parked in the uttermost depths of the sea.
This movie also featured cutting-edge graphics effects to show a
long tendril of water snaking its way through an underwater habitat.

In Sphere, a 1998 movie starring Dustin Hoffman and
Sharon Stone, a team of scientists is trapped at the bottom of
the ocean near a spacecraft that contains a mysterious sphere
that can read their thoughts and make them happen. 

From Outer Space
to Undersea 
By Bill Christensen 

If the seas weren't perilous enough, this fall, Hollywood filled the Earth's oceans with
aliens and sea monsters. Will they bite? Probably, but will audiences? 

Ad Astra Winter 2005

future perfect

When bad things happen

to talented people ... The

cast of the CBS sci-fi

series Threshold try to

keep it real though faced

with bad storytelling and

a plummeting viewership. 
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The second of the new shows, Surface (which airs on
NBC), uses the premise that a new form of ocean life has
appeared in various places around the earth. A group of scien-
tists, navy officers and others will slowly get to know one anoth-
er as they all learn more about these mysterious creatures. 

Obviously, sea-faring peoples around the world have
always told stories about creatures from the ocean depths.
Jules Verne, in creating one of the first real science fiction nov-
els, 20,000 Leagues Under the Sea, also begins by considering
the possibility of a mysterious sea creature:

For some time past, vessels on the high seas had been
encountering an enormous ‘thing,’ a long object, spindle-
shaped, occasionally phosphorescent and infinitely larger
and swifter than any whale... .

Everywhere the monster became the rage. It was sung
about in cafes, ridiculed in the papers, and even presented
on the stage. All kinds of stories were circulating about it.
Caricatures of every gigantic and imaginary creature
appeared in the papers, from the terrible white whale Moby
Dick, to the immense kraken whose tentacles could entan-
gle a 500-ton ship and drag it to the bottom.

Of course, the real answer is that the “sea creature” is
actually an extraordinary artifact—the submersible Nautilus.
This submarine must have been every bit as impressive to the
Victorian mind as an alien spacecraft would be to ours.

Adding interest to these new science fiction television
series is the fact that, in the past month, several mysteries of
the sea that come straight from the pages of 20,000 Leagues
Under the Sea have been in the news.

A vast ocean glow was discovered in satellite photo-
graphs; in area, it exceeded the size of the state of Connecticut.
The phenomenon is a matter of continuing mystery. "The cir-
cumstances under which milky seas form is almost entirely
unknown," says Steven Miller, a Naval Research Laboratory sci-
entist who led the space-based discovery. "Even the source for
the light emission is under debate."

Verne wrote about an unexplained glow: 

The Nautilus floated in the midst of a phosphorescent bed
which ... became quite dazzling. It was produced by myriads
of luminous animalculae, whose brilliancy was increased as
they glided over the metallic hull of the vessel. ... No, this
was not the calm irradiation of our ordinary lightning. There
was unusual life and vigour: this was truly living light!

Coincidentally, this past September saw the first photo-
graphs of a living giant squid, another of the mysteries men-
tioned by Verne in his novel as being a possible explanation for
the mysterious sea creature. So, it certainly seems that this is
a good time to bring out science fiction series that expand on
the mysterious nature of the sea.

The theme of strange ocean life unexpectedly found
deep under the sea has also been used recently in films.
Leviathan (1986) is a nicely done movie about an underwa-
ter mining base the crew of which discovers a sunken ves-
sel. Crewmembers being to change into amphibious life
forms, and the fun begins. And don’t forget Deepstar Six
(1989), in which a crew building a missile site for the Navy

blows open an underwater cavern from which emerges-you
guessed it-yet another undersea monster.

The third and final new science fiction show of this
year's television season is Invasion (which airs on ABC), which
relates the story of what happens when the small Florida
town of Homestead is hit by a hurricane. Mysterious lights
are seen over the water, and people in the town wake up the
next day with no memory of what happened. Park ranger
Russell Varon begins to think that something is seriously
wrong with people in the town. (This series suffered from an
unfortunate proximity to the Katrina and Rita hurricanes;
much of the advertising was pulled and redone.)

This series also has obvious sci-fi fi lm
antecedents. In Invasion of the Body Snatchers (1956),
based on the novel The Body Snatchers by Jack Finney,
the people in a small town are systematically taken over.
The film has very few special effects (just the plant-like
pods) but builds tension quickly as a doctor is notified that
people all over town are acting oddly.

Dr. Kaufman: A strange neurosis, evidently contagious,
an epidemic mass hysteria. In two weeks, it spread all
over town.

Miles: What causes it?

Dr. Kaufman: Worry about what’s going on in the world,
probably.

Miles (jokingly hoping they won’t catch it, with the
prophetic statement): I'd hate to wake up some morning
and find out that you weren’t you.

The theme of body take over by aliens has earlier ref-
erences; the oldest one I can find is Who Goes There, a 1938
novella by John W. Campbell. You may know it better in its movie
versions; The Thing was made twice (in 1951 and 1982). How
can you tell the real humans from the imitations? A simple blood
test should suffice, wrote Campbell’s narrator:

If they bleed–then that blood, separated from them, is an
individual–a newly formed individual in its own right, just as
they, split, all of then, from one original, are individuals!

...thirty seconds later, Garry's blood shrank from the hot
platinum wire, and struggled to escape the tube, struggled
as frantically as a suddenly feral, red-eyed, dissolving imita-
tion of Garry struggled. The Thing in the test-tube screamed
with a tiny, tinny voice as McReady dropped it into the glow-
ing coal of the galley stove.

Will any of this year's new sci-fi series find new
material? Are there any future “classics” here? It seems
clear that the creators of these different series have all
carefully studied the ground broken in sci-fi shows like 
X-files and Firefly. Ensemble casts are featured in shows
that are designed to last for five seasons or more, with
plots that take multiple seasons to present. For me, the
scariest thing about these new programs is the slim odds
that they will last long enough for the viewer to receive all
of what is promised in the first few episodes.
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Riding Rockets: The Outrageous
Tales of a Space Shuttle Astronaut
By Mike Mullane
Scribner
352 pages, $26.00 cloth

O f all the astronaut biographies published over the
past 30 years, two stand far above the rest: Michael
Collins’s enduring Carrying the Fire: An Astronaut’s

Journeys and, now, Mike Mullane’s Riding Rockets: The
Outrageous Tales of a Space Shuttle Astronaut. An alternate
title for Mullane’s book could easily be The Sacred and the
Profane, because the author, a former shuttle astronaut, deliv-
ers a no-holds-barred, take-no-prisoners peek inside—some
would say a proctoscopic examination of—NASA’s astronaut
office that is irreverent and occasionally blasphemous, yet
engaging and spellbinding. 

This is the shuttle astronaut
book that space aficionados have
been waiting for—a personal, elo-
quent account, enthralling from
start to finish. Riding Rockets pulses
with humor, and is at the same time
honest in its anxiety and perceptive
in its assessment of the people who
ride rockets and fly a desk (that is,
NASA management). 

Through crisply dramatic
storytelling, the author provides an
unvarnished look inside the high-risk,
high-voltage world of shuttle astro-
nauts in orbit, on earth and as per-
manent residents of Planet AD
(“Arrested Development”), where gal-
lows and bathroom humor reign
supreme. For the former military avi-
ators in the astronaut corps, nothing and no one are immune
from derision—and the more politically incorrect and sexually 
suggestive the taunts, the better. 

Where else can you “snort” at particularly attractive
women (as in “I want to snort her flanks”) and get away with it? Or
use the shuttle manipulator arm and camera to give head-to-toe
inspections of female colleagues, as Mullane remembers doing?
And where else but in microgravity do you get a “morning” Viagra
effect thanks to the redistribution of blood?

On orbit opportunities abounded for the Planet AD
crowd. One shuttle commander, a particularly right-wing
crewmember, ordered a countdown from a colleague—liter-
ally, “3, 2, 1, 0!”—in orbit so he could “squeeze … out a
[fecal] muffin on that [expletive] Castro” as the shuttle
passed over Havana. Another carried a sausage from break-
fast into the toilet, then set it free to float around the cabin.
As panicked crew members ricocheted from the walls in
mad retreat, the astronaut grabbed the offending planetoid
and, to the horror of all, wolfed it down.

To say that Mullane and the other Planet AD inhab-
itants were uninhibited is an understatement. They were liv-
ing on the edge—seemingly impervious. Of course, some of
the more conservative post-doctorate members and female
astronauts weren’t so amused. According to the author,
Sally Ride, the first American woman in space, carried a
heavy feminist chip on her shoulder. But other female astro-
nauts, like Judy Resnik and Rhea Seddon, shrugged it all off
and gave as good as they got. 

Just when the reader thinks that an astronaut’s life is
a perpetual state of Animal House high jinks, though, Mullane
jerks you back to a harsher reality where fear—terror, really—
lurks, and fallible machines and unwitting bureaucrats can con-
spire to destroy. Above all, it is that unbidden terror that perme-
ates this book. The author’s indoctrination into astronaut life

was listening to a mercifully short
recording of the Apollo 1 crew’s last
words before they succumbed to
flames. The unmistakable message:
Spaceflight can and does kill.

Selected in 1978 as a
NASA astronaut (one of the
TFNGs, or “Thirty-Five New Guys”
in polite company), Mullane flew
three space shuttle flights. He
paints a vivid, mesmerizing picture
of launch day, where forced, care-
free smiles mask the dread inside,
and apprehension sucks “every
molecule of blood from [the]
crotch.” But there are even worse
fears than mere exploding rocket
fuel and flames—failure and dying
as a “blubbering, whimpering, use-

less, coward…captured on the voice recorder.” Mullane’s
motto, he writes, was “Better DEAD than Look Bad.” 

He was lucky. He dodged a bullet at least twice. “The
breeze from Death’s scythe had fanned my cheek,” he
writes, when hot gases singed the SRB’s O-rings on STS
41D, and debris strikes damaged the shuttle’s underbelly on
STS 27—flaws that would ultimately doom the shuttles
Challenger and Columbia and their crews. 

A Real Han Solo Tells All
Review by John F. Kross
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reviews

Former NASA astronaut Mike Mullane pulls back the cover on the astronaut corps, 
revealing the humor and humanity missing from the agency’s official biographies.

(Continued on page 43)

Space Balls: Mike Mullane (center), and the crew

of STS-36, the space shuttle Atlantis' 1990 mission

for the Pentagon, enjoy a lighter moment.
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The (Wealthy) Hitchhiker's Guide to Space 
Reviewed by Robert Z. Pearlman

Some might consider it a little early to create a space tourism guidebook, but Mssrs. Anderson and Piven are 
not among that group of naysayers.

The Space Tourist's Handbook 
By Eric Anderson and Joshua
Piven 
Quirk Books 
193 pages, $15.95 paper 

I am lying on a bed, chest
down, with my head hanging
off one edge as I write. 

According to The Space
Tourist's Handbook-Where to
Go, What to See, And How to
Prepare for the Ride of Your Life

by Eric Anderson and Joshua Piven, this position offers the
sensation of space sickness to the earth-grounded. Blood is
rushing to my head, similar to what astronauts experience
as they adjust to microgravity. It's not a pleasant experience
and I don't recommend repeating it for any extended period
of time — unless, of course, your consolation is going to be
the view of the Earth from 220 miles high in orbit.

This is just one of the helpful tips and hints presented
in the handbook. Another should be familiar to any fan of sci-
ence fiction: Don't panic.

As in Douglas Adams' Hitchhiker's Guide to the Galaxy,
the advice to "stay calm" leads many of the lessons taught in the
book. Whether discussing "How to Ace the Medical Exam" (page
89) or "How to Survive if Your Vehicle Detonates on the Launch
Pad" (page 133), The Authors stress that the ability to take a
deep breath and steady your nerves might just save your ticket
to space (not to mention your life).

The handbook is divided into two sections. The first half
offers an introduction (or refresher, depending on the knowledge
of the reader) to the basics of space tourism, and by that 
I mean the past, present and future offerings of the space-tourism
company Space Adventures. Anderson, CEO and President of
the Virginia-based Space Adventures, uses parts of his book as
an unabashed advertisement for his company. Though others'
offerings are named, most are in some way related to Anderson
or Adventures. Likewise, no specific mention is made of compa-
nies that offer competing services to Anderson's own efforts.

To the company’s credit, though, at the time of the
book's printing Space Adventures is the only company to
have launched space tourists (three, in fact) to the
International Space Station (ISS). So while Anderson’s 
perspective may be narrowed by his own company's goals,
there is also a certain degree of validity to what Anderson
feels will be the shape of the space tourism industry for
years to come. (Full disclosure: From 1997 to 2001 I
worked as Space Adventures' Director of Publicity, and again
as Director of Marketing from 2002 to 2003.)

With Anderson's biases in mind, one can find some
interesting insights into Space Adventures'-and space
tourism's-future. Among the list of "global spaceports" he
identifies as potential tourist launching points are the
Woomera Launch Complex in Australia, Dubai Spaceport in
the United Arab Emirates and the Kodiak Launch Complex in
Alaska. At the latter, a proposed polar orbit mission would
take tourists-indeed, the first human space explorers-on a
trip around the Earth from north to south, rather than the
east to west trajectory followed today.

Due to publishing deadlines, there is little detail
regarding Space Adventures' publicly announced plans to use
a modified Russian Soyuz for an Apollo 8-like orbit of our near-
est neighbor. Based on other textual clues, the book appears
to have been written prior to the "Return to Flight" by NASA's
Space Shuttle Discovery in July 2005 but after the Ansari X
Prize was won by SpaceShipOne.

Unlike the first section, which given its nature will
become more outdated with time, the second half offers the
advice and instructions learned from human spaceflight over
the past 40 years. Specifically, it traces the journey of a
space tourist to the ISS using the Soyuz spacecraft as a
launch and reentry vehicle.

It is this section that most closely matches co-author
Piven's previous title, The Worst Case Scenario Survival
Handbook. Like the checkout-counter favorite of several years
ago, The Space Tourist Handbook uses shaded line drawings,
sidebars and step-by-step instructions to simplify the most
complicated of tasks. In addition to the earlier examples,
advice is offered for finding scenic photo spots on Earth (from
above, while wearing sunscreen); why chewing food with your
mouth open has more ramifications in orbit than poor 
etiquette; and the all-important (and often asked) question,
How do you go to the bathroom in space?

These chapters provide readers with an introduction
to the training and spaceflight process-information that is not
as readily available through other sources as the material
presented earlier in the book. To the casual reader, these
instructions are curious and interesting; to the potential
space tourist, They’re a good introduction to what they will
need to learn before launch. To the trained, ready-to-fly space
flight participant, this book might be better left on the ground
(though Space Adventures client Greg Olsen reportedly took a
copy with him to the ISS).

Ultimately, The Space Tourist's Handbook ends
with a chance (at least through June 2006) for the reader
to win their own space adventure, courtesy the publishers
and Anderson's company. After reading through its 200
pages, you'll you’ll have a better idea of whether you want
to fill out the application.
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construction delays at the Plesetsk space center north of
Moscow have put off the first launch of the smallest version of
the booster until late next year at the earliest. As a result of the
delays, paying customers such as Panamsat have cancelled
launch contracts worth in aggregate up to $700 million in the
past two years. They have switched to other rockets and may
never come back to Angara, if it ever appears at all.

As for the Clipper, it too has been more showy style
than serious substance. The latest word from Russia on the
Clipper—which will replace the “obsolescent” Soyuz—is that the
first test flight could occur by 2010 and the first manned flights
the following year. Mockups and graphics are appearing all over
the media. The test pilot for landing tests has been named.
Project work is being portioned out to different Russian aero-
space bureaus and being shopped around Europe (including
Ukraine), Japan and the United States.

What’s much less visible is that the development costs of
the project don’t seem to appear in the new federal space budget. If
the project is to be built, foreign partners are going to have to pay
for it. As to how much money that would involve, Perminov has been
less cooperative: “That is confidential information,” he told a reporter
in July. But one man who has a good idea is Gay Severin, general
designer of the Saturn Design Bureau, which makes Russian space-
suits and other crew equipment, and he told reporters at the MAKS
air show that Clipper could still fail “due to financial shortages.”

And although some journalists have written that “it’s all but
official—Russian and Europe will soon embark on a cooperative
effort to build a next-generation manned [spacecraft]”, significant
skepticism remains. “This decision is totally dependent on the ESA

ministerial conference set for early December,” a French journalist
confided to me. But both the European public and government have
lost all enthusiasm for human space flight in general. “When the
Russian officials are declaring they are sure ESA will join,” he
explained, “it is a very bad miscalculation and it could easily be coun-
terproductive. One doesn’t sell the bearskin before killing the bear.”

One bearskin that the Russians have sold is their new
launch site for upgraded Soyuz boosters in Kourou, French
Guyana. The Europeans will pay for the construction of the
launchpad and will purchase booster and payload handling hard-
ware from Moscow (including perhaps extra payments to
upgrade the facility for human launches).

What does this all mean? An authentic evaluation of
Russia’s actual space program situation—its strengths and short-
comings—is essential to charting U.S.-Russian relationships in the
future of the ISS (which could continue for decades) and in Russian
roles in NASA’s new “Vision for Space Exploration” as an integrated
partner, as a subsidiary contractor or as a stand-alone supplement. 

Russia is irremediably addicted to foreign funding for all
significant improvements to its space capabilities. There are real-
ly very few potential foreign clients with deep enough pockets to
play this role (China and Brazil, recent potential customers court-
ed by Perminov, are obviously not in this category). So the wealthy
potential clients—not the Russians—usually hold the better hand. 

They can use this clout—dollars, euros, yen—to drive
good bargains, assure longterm staffing of Russian contract
teams, and implement sound complementary and parallel efforts
(not single unified vehicles) for future challenges. This would still be
“good enough” for Russia—and good for its foreign partners, too.

invest 600 million Reals (about $254 million) over five years,
beginning work before the end of 2005, according to Gaudenzi.

“We will also allow private companies to buy or rent
land for development of their projects, including hotels,” he said.
“We want to create a great international space tourism and sci-
entific center at Alcantara, with university campuses, labs,
hotels, hospitals and an ecological reserve.”

It may be a great help that the historic 17th-century city
of São Luis, the capital of the Brazilian state of Maranhao, sits a
short distance across the bay from the Alcantara launch complex.

Before an unfolding national political scandal slowed
things up a bit, Brazil also began a reorganization of its space
bureaucracy. The various institutes involved in Brazil’s civil space
program have been brought under the administrative and financial
control of the Brazilian Space Agency, headed by Gaudenzi.
Previously, Brazil’s National Space Research Institute (INPE, as it
is known), which designs, manufactures and operates Brazil’s
satellites, had a larger budget than the Space Agency and a semi-
autonomous status. Now, all the funds for Brazil’s space activities
are funneled through the agency, directly from Brazil’s Ministry of
Science and Technology. The Space Agency will also have jurisdic-
tion over the greater launch complex envisioned for Alcantara.

The agency also won a turf battle over Brazil’s partici-
pation in the International Space Station. INPE had been known

to be against the nation’s continued involvement in the project,
while the agency wanted to pursue a scaled-down version of the
original commitment. In early 2005, Brazil proposed a new
agreement to NASA, which has the nation contributing one
item, known as the Flight Support Equipment. The estimated
value of the Flight Support Equipment is $8 million, all of which
will be spent in Brazil, according to a knowledgeable source.

Since 1998, Brazil has invested over $2.5 million in
the training of its first astronaut, Air Force Colonel Marcos
Pontes. In 2000, Pontes completed his U.S. astronaut training
in Houston to fly aboard the space shuttle, but his flight was
delayed after the Columbia accident. He has been on a waiting
list ever since, according to Gaudenzi.

In the meantime, Pontes will fly with the Russians. In
early September, officials at both the Russian Space Agency and
Brazil’s Space Agency announced that a “preliminary agree-
ment” had been reached between the two countries to send
Pontes to the ISS aboard a Russian Soyuz spacecraft, sometime
in April or March of 2006. A final agreement is to be signed
before November 1, 2005. Russia sells flights aboard its Soyuz
spacecraft to private citizens for about $20 million a seat. It
remains to be seen what that final agreement between Russia
and Brazil will cost the South American nation, or how it will
affect future space projects with the Ukraine.

russia:

Phoenix Rising or Lion in Winter? (Continued from page 24)

brazil:

Reviving a Nation’s Space Dream (Continued from page 29)
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There is a strong chance that Europe will be tempted to work
with Russia in the field of access to space. The implementation
of the Soyuz agreement where they will launch from French
Guyana is a first step. Development of a future common launch-
er is in the works within the ESA Future Launcher Preparatory
Program (FLPP), and ESA is currently working with the Russian
Federal Space Agency to co-develop and operate an alternative
to the U.S. Crew Exploration Vehicle, the Clipper. One thing is
clear though, cooperation with Russia means the transfer of
funds from Europe to Russia. Europe’s aerospace industry will
be the loser, and the option may backfire.

Cooperation with India

India is probably the fifth-largest space power today.
Over time it has developed remarkable indigenous capabilities
in the field of launchers, remote sensing, and telecommunica-
tions. Traditionally, much like Europe, India has successfully
dedicated its space programs to social applications. It is now
on its way to launch its own exploration program with a lunar
mission called Chandrayaan-1. This remote sensing orbiter will
fly eight instruments. Up to three of them are Indian; Europe
will provide four of them. There are also talks with the United
States to fly two payloads, but International Traffic in Arms
Relations (ITAR) rules will be a problem. 

Cooperation with China

China wants to become a visible world power, and
views its human space flight program as integral to demonstrat-
ing technological prowess as well as bolstering nationalism.
China lags ten to fifteen years behind the Western world in
space technology, and is interested in space cooperation to

acquire modern capabilities (high-resolution remote sensing,
telecommunication satellites) as well as technology. Chinese
space program, however, lack transparency. Furthermore, they
appear to be fully controlled by the People’s Liberation Army,
whose leaders are totally aware of the dissymmetric tactical
advantage that space provides to the U.S. military, as well as
China’s vulnerability that it represents. All of this makes civilian
cooperation difficult even for Europe. This is best illustrated in
the Chinese demands to cooperate with Europe on the satellite
navigation system Galileo.

The need for renewed transatlantic cooperation in space

Space exploration will be an international adventure,
where competition must still play a role, or will simply not be.
Today, uncoupled initiatives are likely to emerge on each side of
the Atlantic but sustainable Space exploration cannot succeed
without a strong transatlantic coordination. Cooperation on this
front would also be a positive item on the transatlantic agenda.
It would serve as a diplomatic catalyst for a renewed partnership. 

Personal and sustained involvement among the highest
political authorities on the U.S. side might be necessary. Last
June, during the bilateral meeting between the U.S. and the
E.C, riding on the success of the GPS/Galileo compatibility nego-
tiations and on the common work within the Global Environment
Observation System of Systems (GEOSS), additional working
groups are being set up between the European Commission and
the U.S. That is a first step in the right direction. Indeed, the-
ses groups could be established to address possible coopera-
tion on space surveillance, to restore mutual trust, and to exam-
ine potential industry partnerships to jumpstart transatlantic
cooperation in space exploration.

Despite the risks, Mullane and the other TFNGs
were undeterred, brave, fatalistic or, perhaps, self-delusion-
al. As Hoot Gibson, king of Planet AD, said on STS 27 (bor-
rowing a line from Butch Cassidy and the Sundance Kid),
“Hell, the fall is gonna kill you anyway.” 

The author admits that he would have ridden rock-
ets even with the odds stacked heavily against him. But such
bravado hid the “normalization of deviance” in NASA’s 
management culture that threatened the astronaut’s lives.
The shuttle’s SRBs worked before despite damage to the O-
rings. Why not next time, NASA argued? But such rationali-
zation ultimately proved fatal. Mullane also rightly skewers
politicians like former Senator Jake Garn and Representative
Bill Nelson, who hijacked rides aboard the shuttle for person-
al gratification. The safety risk from stowaway politicos was
negligible, but the nuisance factor was huge. However, the
author saves his most vituperative attacks for NASA man-
agement, in particular George Abbey (then-director of the
Johnson Space Center) and Apollo veteran John Young

(associate director of the center), whose ambiguity, evasion
and studied unpredictability about crew assignments under-
mined astronaut morale. 

Ignore the profane in this book, entertaining
though it may be. Instead, admire Mullane’s moving
description of the sacred ground of the Beach House, with
its Ozzie and Harriet furniture, where the Challenger crew
last saw their loved ones. And appreciate, along with
Mullane, his close friendship with fellow TFNG Judy Resnik,
whose mane of black hair uncurled in orbit and, memo-
rably, snagged the gears of an expensive IMAX camera. A
few strands of her hair were all that were recovered after
the Challenger disaster.

It is a strange alchemy that turns silver astronaut pins
into gold (the distinction for veterans)—a chimerical mixture
whose attraction is endlessly enticing. This revealing and mem-
orable book explores that world and reminds readers that
human space travel is, in the end, a very human endeavor, with
all the passion and ambiguity that implies. 

reviews

A Real Han Solo Tells All (Continued from page 40)

europe:

Once Bitten, Twice Shy (Continued from page 27)
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The two sides agreed that sending a U.S. payload
aboard India’s lunar orbiter, Chandraayan-1, was a useful way to
begin bilateral cooperation in space exploration (ISRO intends to
launch this lunar orbiter aboard the PSLV in 2007 or 2008).
The U.S. payload, a miniature-synthetic aperture radar or mini-
SAR, is a small, lightweight, low-power imaging radar developed
by the U.S. Department of Defense. They further noted that
they could increase interoperability between the US Global
Positioning System and India’s space-based Positioning,
Navigation and Timing Systems, and could eventually develop a
Global Navigation Satellite System (GNSS). (However, in
September India joined Europe’s Galileo satellite navigation sys-
tem, becoming the fourth non-EU country to join the program
that rivals the U.S. Global Positioning System.)  

ISRO could also pursue projects with Russia—it recent-
ly agreed to the joint development and utilization of the Russian
satellite navigation system, GLONASS, under a December 2004
agreement between the governments of India and Russia.

ISRO’s further international partnerships include an Indo-French
joint satellite mission, Megha-Tropiques, to study the tropical
atmosphere, planned for 2008-09; and discussions with the
Israel Space Agency to incorporate an Israeli ultraviolet astron-
omy telescope (the Tel Aviv University Ultraviolet Experiment or
TAUVEX) on ISRO’s GSAT-4.  

ISRO has a memorandum of understanding with
China’s National Space Agency, and Chinese Premier Wen
Jiabao visited the ISRO satellite center in Bangalore in April
2005.  Both space agencies have shared their experiences in
space development and have explored the cooperative use of
satellite data. India may find it politically difficult to enter into
deeper partnerships with China, such as launching satellites on
each other’s rockets, but it could feasibly explore such collabo-
ration with Japan’s space agency, perhaps in areas such as
India’s lunar mission.

ISRO could also considerably expand partnerships
with developing countries.  About half of its present memo-
randum of understanding (MOU)—it has signed MOUs with
Australia, Brazil, Brunei, Canada, China, European Space
Agency (ESA), France, Germany, Hungary, Indonesia, Israel,
Italy, Mauritius, Mongolia, The Netherlands, Norway, Peru,
Russia, Sweden, Thailand, the United Kingdom, Ukraine,
the United States, and Venezuela—are with industrialized
countries and advanced space agencies.

Typically, these MOUs only establish guidelines for
cooperation in particular areas—for example, a March 2004
MOU with Venezuela established the basis for cooperation in
space science research and remote sensing, space applications
in telemedicine and tele-education, and human resource devel-
opment. ISRO could establish more specific partnerships with a
wider range of countries, particularly with developing countries,
to strengthen political bonds with these states.

For example, ISRO could launch satellites and offer
satellite data to Southeast Asian and African countries, per-
haps as a collaborative venture with the Association of
Southeast Asian Nations (ASEAN) and the African Union (AU),
respectively.  Such collaborative technology-sharing partner-
ships would greatly strengthen India’s influence in the Asia-
Pacific and Indian Ocean regions.  Further, India can supply
satellite images and satellite communications (useful for
socioeconomic applications such as environmental monitoring
and educational television) to its South Asian neighbors, per-
haps under the umbrella of the South Asian Association for
Regional Cooperation (SAARC) countries, and thereby
strengthen ties with these states.

In the end, it should be noted that the technical capa-
bilities of India’s space program are much smaller than those
of the world’s major space powers.  India only conducts one or
two satellite launches each year, compared to about five for
China, 10 for the European Space Agency, and 15 to 20 for
the United States and Russia.  India therefore does not have
the capabilities to enter into a space race with other states
such as China.  At the same time, India could gain more from
its space program by building dedicated military satellites for
its national defense, and by pursuing more concrete interna-
tional partnerships with both the world’s advanced space
agencies as well as with developing countries.

india:

Looking East and West for Partners (Continued from page 31)

Self-sufficiency: In its ninth flight conducted from Satish

Dhawan Space Centre, the Indian Space Research

Organization’s Polar Satellite Launch Vehicle, PSLV-C6, 

successfully launched the 3440-pound (1560 kg) Indian

Remote Sensing satellite, CARTOSAT-1, and the 94-pound

(42.5 kg) HAMSAT into high polar orbits on May 5, 2005. This is

the highest payload weight that the PSLV has launched so far. 

Image Credit: © ISRO/Corbis
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space settlement has been operating for six months on Europa,
the fourthlargest of Jupiter’s moons. Four hundred men and
women from 26 nations chose to establish the first extra-terres-
trial settlement founded not for science or exploration, but sole-
ly to create a new society not bound to Earth’s laws. Relying on
decades-long advances in colonization technologies, the
Europans chose the Israeli kibbutz as their lifestyle and gover-
nance model—at first. However, several unanticipated problems
have led to food shortages, water rationing and increasingly
harsh living conditions. Too far from Earth to expect help, the
settlers’ very survival is at risk.

The progress of technology and distance from Earth’s
institutions led the Europans to believe they could create human-
ity’s first true Utopia. Instead, they regressed to institutionalized
behavior that is completely unacceptable on Earth, yet seen as
necessary for the survival of the settlement. Those responsible
for food and water production are enslaved. Thirty-two people
deemed to have the least crucial skills are terminated. All
unmarried women are immediately paired with young men, mar-
ried or not, to produce children.

While such decisions would be deemed unethical on
Earth, are some or all of them acceptable on Europa if it is the
only way to ensure the survival of most Europans? Should Earth
send a rescue fleet, even if the Europans haven’t asked for help?
If a fleet is sent and all Europans are returned to Earth, are their
behaviors on Europa punishable under Earth laws?

This issue is as big as the universe itself, because it
poses such deep philosophical and religious questions and is at
the very heart of what it means to be human. Humans are nat-
ural explorers of all the inner and outer space we discover, and
we do what our nature compels us to do. But just because it is
our nature, is it ethical? In the act of exploring space and set-
tling other celestial bodies, we are bringing life to other worlds.
Should we be doing this? Is this our cosmic purpose, to spread
life throughout what may otherwise be a lifeless Universe? And
if we discover microbial life on another world, should we be
hands-off and leave that one to God or, perhaps, a Kubrickian
obelisk?

On a more practical level, why not use the abundant
resources of space to decrease our environmental degradation of
Earth and improve the global standard of living? Alternately, should
we clean up our act, and our home planet, before spreading out
into the solar system?

Many people believe we shouldn’t spend money on
space exploration until we solve all the problems on our own plan-
et. Sounds reasonable, but this offers little more than false hope.

Just when will all our problems be solved? How can this be meas-
ured, and who declares this accomplished? How many nations,
governments, companies, organizations or people do you know
that have solved all of their problems? Humanity isn’t going to
solve all its problems, ever. We are too dynamic, always over-
coming predicaments yet creating more at the same time, and
forever continuing this cycle as we endlessly evolve. We go into
space for the same reasons that humans have always explored:
to find resources and freedom, to create better lives. If humans
didn’t leave home until all was well, all six billion of us would still
be in Mesopotamia, crowded and miserable.

Lunar visionary Kraft Ehricke said it best in 1970:
“While civilization is more than a high material living standard, it
is nevertheless based on material abundance. It does not thrive
on abject poverty or in an atmosphere of resignation and hope-
lessness. Therefore, the end objectives of solar system explo-
ration are social objectives, in the sense that they relate to or
are dictated by present and future human needs.” With a cease-
lessly growing global population requiring ever more resources,
human survival and prosperity require not just the exploration of
space, but also its settlement and economic development. It’s
really that simple. 

So, rather than ask if it’s ethical to explore, settle and
develop space, the more valid question may be, “Is it ethical to
not extend the human presence throughout the solar system?”
Asked another way, is it more ethical to never leave Earth and
continue despoiling our home as we seek to provide a comfort-
able life for a constantly growing population? Or, how about this:
We are the only species containing individuals who believe their
own species deserves to stagnate and suffer rather than expand
into space for reasons described above. How ethical is it to con-
demn future generations to this? Finally, with massive asteroids
barely missing us left and right and knowing that somewhere out
there is a monster with our address, does it make sense to keep
all our embryos in one womb?

Go Big or Stay Home

When I learned to play the card game Spades in college,
one of the first things I was taught was to take risks and play to
win—or as one friend put it, “go big or stay home.” The same atti-
tude applies to human activity in space. If we don’t go big we might
as well stay home, otherwise we’re only fooling ourselves. The
questions, issues, challenges and concerns will always be part of
the hand we are dealt. This is nothing more than the Universe giv-
ing us countless opportunities to learn and grow. If we don’t
accept these gifts, who will? If not now, when?

(Continued from page 36)
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A Different Perspective: International Cooperation in Context 

C onsider if you will, a large concrete wall blocking your path.
You stand with your nose pressed against it. But what per-
spective do you really have on what the wall is or what it

means? It's somewhat limited at best. If you step back a little,
though, you might see the wall a bit differently; for the wall does not
go up forever, nor does it stretch endlessly in each direction. Such a
view could be considered the terrestrial perspective at its best. But
imagine if you will just what that wall truly is and/or means when
viewed from 100 miles up. One might call it a different perspective!

It is that different perspective that has afforded me the
honor and privilege of working with some of the most capable engi-
neers in the world on a wide range of robotic/space/computer sys-
tems engineering projects over the last two decades. It is that dif-
ferent perspective that has enabled a myriad of systems engineer-
ing projects involving international cooperation to be initiated and, in
many cases, come to fruition. 

Is it possible that enlightened self-interest can transcend per-
sonal, organizational and governmental barriers sufficiently to allow inter-
national cooperation to become the rule rather than the exception?

Based on my own experience, the following elements
increase the probability that international cooperation on a project
will be successful:

• Clearly articulated mission objectives 
• Commitment to sound systems engineering and design 
• Shared intellectual and financial stake in the project
• Unencumbered technical interchange
• Ongoing internal and external peer review
• Stable funding profile
• Forthright reporting of what work has been attempted, what

work has been accomplished and what work remains to be
done to bring a project to fruition. 

It seems that such a list is not a unique perception on my
part. The findings and recommendations of a detailed study of success-
ful and unsuccessful U.S.-European space missions were published in
a report entitled U.S.-European Collaboration in Space Science.*
Based on an analysis of 13 case-study missions over more than 30
years, the report set out basic principles to be followed in seeking to
develop successful cooperative missions that are very similar to those
cited above with some interesting amplifications paraphrased below:

• There must be clearly defined scientific goals and rationale
that have met the test of international peer review.

• It is essential to have broad engagement of the scientific com-
munity, professional and other non-profit organizations, 
government entities and the general public in the dialogue
that authorizes and sustains a program. 

• Shared objectives and technical understanding should exist
across all the scientific and engineering disciplines involved
from the inception of the program.

• There should be independent periodic assessments, carried out
during the lifetime of each cooperative mission, that regularly
assess the project's scientific vitality, timeliness and operations.

• Milestone and implementation agreements should strive for
maximum clarity, and should specify the scope, expecta-
tions and obligations of the respective agencies and rele-
vant scientific partners.

• Consistent funding of international cooperative efforts in
space requires trustworthy agreements that necessitate
NASA's funding, including international budget lines to sup-
port international activities.

• There should be clearly defined responsibilities across all
partners and participants.

• Effective measures must be taken to ensure the free and
open exchange of data.

• Space agencies should advise science ministers and advisers
on the implications that particular national trade, export-
import, data and intellectual-property policies may have on
important cooperative space programs.

Indeed, a review of what has and has not worked in the
International Space Station Program lends further credence to both sets of
assertions. The development of the Robotic Systems Integration Standards
(RSIS) for the Space Station Program is a case study writ large. The defini-
tion, negotiation and application of RSIS involved every program participant. 

Involvement that puts the Canadian Space Agency (CSA) in the
critical path of building, operating and maintaining the Space Station,
along with the Japanese Space Agency (NASDA) and the European
Space Agency (ESA) in roles essential to ensuring the scientific vitality
and usefulness of the integrated space station system. Ultimately, the
Russian Space Agency (RSA) also has ended up in the critical path of
building, operating and maintaining the International Space Station. This
unprecedented level of international cooperation is a story still being writ-
ten day-by-day. Nevertheless, it is a story that must inform what we as
nation chose to carry forward as our space exploration architecture.

NASA has billed the announced Exploration Architecture as a
safe, accelerated, affordable and sustainable approach. The Exploration
Systems Architecture Study (ESAS) must necessarily be viewed as a
strategic starting point that will evolve as the engineering, organizational
and political challenges are addressed. In the ensuing years we will find
multiple engineering, organizational, and political paths to foster the evo-
lution of the ESAS into more optimally engineered systems, more robust
implementation plans and ultimately into a more sustainable program set.

A policy of constructive engagement that encourages
international cooperation would, could and should be a positive force
in fostering that evolution.

The perhaps radical notion of strategic planning combined
with a fusion of rapid prototyping efforts developed under a plug-in/plug-
out technology paradigm is representative of how viral ideas can be
made manifest in a constructive sense. Indeed, with the right architec-
ture we can make the best of both cooperation and competition, inter-
nally and internationally. It is an example of how we can maximize the
probability that we avoid at least certain classes of demonstrably subop-
timal solutions and thereby, with luck, increase the probability that we
choose from amongst the more-if not the most-optimal ones.

NSS looks forward to working with NASA and the many
other organizations, companies and agencies whose collaborative
efforts will take this journey forward-forward to a positive future as
a space-faring society, not as a species locked into a zero-sum game
fighting over the distribution of increasingly scarce resources. 

It has been said that the price of freedom is eternal vigi-
lance, yet the universe demands more from us. The price of the stars
is our willingness to sustain an unyielding quest for better tomorrows. 

*U.S.-European Collaboration in Space Science, published by the Committee
on International Programs, the National Academy Press, the European
Science Foundation and the National Research Council (1998).

Letter from Gary Barnhard
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X Prize Cup, Rocket Bikes, and Magnificent Desolation! 

National Space Society Chapters have been active all
over the country during the past few months, from the X Prize
Cup to local premiers of Magnificent Desolation, as well as many
other events. Here's a taste from a few of them:

X Prize Cup 

At the recent week long X Prize Cup event in Las
Cruces, New Mexico, the Huntsville Alabama L5 chapter (HAL5)
brought in two rocket bikes and related space hardware on
behalf of High Altitude Research Corporation and Orion
Propulsion. Both of these two companies were inspired by HAL5
and still have close ties to the chapter and its education out-
reach program, Project HALO. The two highlights of the activi-
ties were the display and demonstration of the rocket bikes to
the students of New Mexico and at the actual X Prize Cup event
on Sunday.

As part of the X Prize Cup education day at the New
Mexico Space Museum in Alamogordo, HAL5 showed the two
rocket bikes built by rocket scientist and HAL5 member Tim
Pickens. (Just before the Cup, Tim and his daughter Sarah
were featured in New York City on the television show Inside
Edition and a Popular Mechanics award ceremony.) Several
hundred students and their teachers stopped by to see, touch
and asked questions about the bikes. Tim, chapter leader
Yohon Lo and NSS Executive VP Greg Allison ran the cold-gas
bike (compressed nitrous oxide) five times to an excited crowd. 

On the day of the X Prize Cup, HAL5 and HARC
teamed up with NSS HQ for a joint display booth at the X Prize
Expo. The two rocket bikes and videos of them in action were
the main crowd attractions. Attendees were excited to hear
that one of NSS's local chapters was doing fun and interesting
stuff to promote space. 

Magnificent Desolation and NSS Chapters 

Many chapters produced events or displays for the
debut of Magnificent Desolation, the new IMAX 3-D movie
about NASA's Apollo missions to the Moon by Oscar winner and
NSS governor Tom Hanks. Dallas, Washington D.C., Orange
County, Chicago, Seattle, Phoenix, Minnesota, New York City
and Florida Space Coast chapters all did events—and many
others did as well! The new film opens a new window on the
experience of the moonwalkers, and may be the next best
thing to being there. 

CHICAGO 

Taking advantage of an offer of a free time slot from
the IMAX at Navy Pier in Chicago, on the night of September 22
the Chicago Space Frontier L5 and Illinois North Shore NSS
chapters hosted a special advance screening of Magnificent
Desolation. Invitations to the event were issued by Jim Lovell,
Apollo 13 astronaut and member of the NSS Board of
Governors, and sent by email to all NSS members in the greater
Chicago area. A substantial amount was raised for NSS and
the Astronaut Scholarship Foundation.

The film was introduced by a scientist from NASA-Lewis
Research Center, Bryan Palaszewski, who answered questions
both before the showing and over refreshments afterwards.
During the event, a "blind auction" for a large Magnificent
Desolation poster autographed by Jim Lovell raised an impres-
sive additional amount. (Other signed posters will be auctioned
off at NSS's 2006 ISDC in Los Angeles next May.) For their
donation, attendees also received a free copy of the new 96-page
"Apollo 11: First Men on the Moon" Pocket Space Guide", provid-
ed to NSS through NSS Director Richard Godwin.

PHOENIX 

The Phoenix, Arizona, chapter of the National Space
Society set up a space science educational display at the IMAX
Theater at the Arizona Mills Mall in the weeks prior to the open-
ing of Magnificent Desolation. The display utilized images from the
Apollo missions obtained from the Arizona State University Space
Photography Laboratory, one of 17 NASA Regional Planetary
Image Facillities (RPIFs) set up around the world that archive all of
the data from NASA's planetary missions.

The Arizona Mills IMAX held two advanced Educator
Screenings of Magnificent Desolation prior to the September 21
opening, to help inform local teachers about the Apollo missions
to the Moon. Dr. David A. Williams, a faculty research associate
in the Planetary Geology Group at Arizona State University and an
NSS member since 1996, answered questions from teachers
about lunar geology and NASA's various lunar missions. 

A wide range of free handouts were available to teach-
ers, covering various aspects of space science and future explo-
ration.

WASHINGTON, DC 

National Space Society members and leaders were
out in force for the world premiere of Magnificent Desolation
at the National Air and Space Museum on September 21.

Hanks, a NSS governor and longtime space buff, pro-
vided much of the narration for the movie, while also garner-
ing Producer and Writer credits. Mark Cowen, who showed a
preview of the movie at ISDC 2005, directed the film. Other
NSS Governors present included Buzz Aldrin, James Lovell
and Fred Ordway.

While the NSS presence was led by Hanks and his fel-
low governors, it certainly did not end there. Former NSS
Executive Directors Lori Garver and David Brandt, and current
Executive Director George Whitesides also attended. DC-L5
Chapter leaders Donnie Lowther and David Cawood could be
found in the press line, filming interviews for their space show,
Inside Space.

NSS member Joe Rauscher did the on-camera inter-
views of Hanks and others. NSS Vice President of Public
Affairs, Jeremy Pyle, served as one of the media profession-
als helping to manage the event. Orange County Space
Society president Larry Evans was brought in especially to
cover and photograph the event.

Ad Astra Winter 2005

spotlight
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Regional Chapters Directory

NSS Chapters and Projects

Learn what is going on at local chapters of the
National Space Society and get the latest
updates on our website: www.nss.org/chapters.
For the latest opinions and ideas from the NSS
membership, go to:
http://www.space.com/adastra

Please send any changes to NSS headquarters
at nsshq@nss.org. And remember to update us
on your projects by contacting Mr. Gail
Leatherwood, our Chapters Projects Director, by
email at proj-dir@nss.org or
gblrel@tampabay.rr.com, by phone at 
(352) 686-2366, or by mail at 7213 Davenport
Lane, Spring Hill, Fla., 34606.

We will highlight your interesting and inspiring
endeavors online at
http://www.space.com/adastra. Ad Astra!

Chapter Coordinators

Vice President of Chapter Affairs: Arthur Smith
8 Sherry Lane, Shelden, NY 11784-3901;
phone (631) 846-4504;
apsmith@aps.org

U.S. Chapters Coordinator: Bennett Rutledge
4264 E. Maplewood Way, Centinnial CO 80121;
phone (720) 529-8024;
rutledges@nsschapters.org

International Chapters Coordinator: Michael
James
PO Box A2078, Sydney South, NSW 1235
Australia;
phone 61 2 9808 1429 (8 a.m. to 9 p.m.
Australian Standard Time only);
michaeljames@netspace.net.au

Region 1 Chapters:
Southern California

NSS Western Spaceport Chapter
Contact: James Spellman, Jr. (Region 1
Chapters Coordinator)
4617 Oak Lane, Mtn Mesa, Lake Isabella CA
93240-9713
Phone: voice/fax (760) 379-2503
Email: wspaceport@aol.com
Online: http://hometown.aol.com/wspace-
port/Welcome.html
Publications: Western Space Report, monthly

Orange County Space Society Chapter
Contact: Larry Evans
PO Box 53241, Irvine CA 92619-3241
Phone: voice/fax (949) 770-0702
Email: OCSpacesociety@hotmail.com
Online: www.OCSpace.org
Publications: OC Space, monthly
Projects: Public displays and programs; Student
Space Congress; After School Academy; Space
Camp Southern California.

OASIS Chapter
Contact: Steve Bartlett, PO Box 1231, Redondo
Beach, CA 90278
Phone: voice (562) 627-3991
Email: oasis@oasis-nss.org
Online: www.oasis-nss.org
Publications: The Odyssey, monthly
Projects: Public talks and lectures, Star parties
at Mt. Wilson Observatory; Mars Rover
Simulator; Speakers for space-related convention
panels.

San Fernando Valley Chapter
Contact: Masse Bloomfield
20733 Stephanie Drive, Canoga Park, CA
91306;
Phone: (818) 347-5452
Email: sfvspace@yahoo.com

Projects: Public talks and lectures

Region 2 Chapters:
Northern California, Washington State, Oregon

Oregon L5 Society Chapter
Contact: Bryce Walden (Region 2 Chapters
Coordinator)
PO Box 86, Oregon City OR 97045-0007
Phone: voice (503) 655-6189;
fax (503) 251-9901
Email: moonbase@comcast.net
Online: www.OregonL5.org
Projects: Professional papers, models, brain-
storming and idea incubator, prototyping, and
industry consulting through our Lunar Base
Research Team and Mars Instrument and
Science Team; cooperative activities with muse-
ums and space advocacy groups; public informa-
tion tables and educational activities including
Mars rover, models and moon analog research
site; America Online Space Chat.

Golden Gate Space Frontier Society Chapter
Contact: Jeremy Pyle
708 Garden Creek Place, Danville, CA 94526-
1733
Phone: (925) 362-8608
Fax: (425) 790-0347
Email: jeremy@nss.org
Projects: Volunteers for Challenger Learning
Center at Chabot Space and Science Center,
Oakland.

Chapter: Sacramento L-5 Society
Contact: Robert Compton, 3945 Grey Livery
Way, Antelope CA 95843
Phone: (916) 344-3290
Email: energycube1@cs.com
Online: www.ad6uy.com/sac-l5/index.html
Projects: Prototype water/kerosene rocket; web
site; public shopping center displays.

Chapter: NSS Seattle
Contact: David Stuart, 14618 21st Ave. SW,
Seattle, WA 98166
Phone: (206) 324-9096 or (206) 241-6165
Fax: (425) 671-0271
Email: clvancil@aol.com
Online: http://chapters.nss.org/wa/seattle
Publications: Sojourner, monthly
Projects: Space Day displays and volunteers;
NSS speakers and staffed display table at
Norwescon, regional sci-fi convention 

Region 3 Chapters:
Arizona, Oklahoma, Texas, New Mexico

Tucson L5 Space Society Chapter
Contact: Ingrid Saber
6322 N. Barcelona Lane, #517, Tucson, AZ
85704
Phone: (520) 275-5259
Online: www.tucsonspacesociety.org
Projects: Judge space-related exhibits at regional
school science fair; chapter newsletter

Phoenix Chapter of NSS
Contact: Veronica Ann Zabala-Aliberto,
Arizona State University, Dept. of Geological
Sciences, Planetary Geology Group, Tempe AZ
85287-1404
Phone: (480) 965-7029
Email: Veronica.Zabala@asu.edu
Online:
http://groups.yahoo.com/group/NSSPHOENIX-
CHAPTER/
Publications: National Space Society of Phoenix,
bimonthly

Oklahoma Space Alliance NSS Chapter
Contact: Claire Stephens McMurray (Region 3
Chapters Coordinator)
PO Box 1003, Norman, OK 73070-1003
Phone: (405) 329-4326

Email: clairest@quixnet.net
Online: http://members.aol.com/osanss/sci-
ence
Publications: Outreach, Update, bimonthlies
Projects: Host for ISDC 2004

Austin Space Frontier Society Chapter
Contact: John Strickland, Jr.
12717 Bullick Hollow Road, Austin TX 78726
Phone: (512) 258-8998 or (512) 465-7968
Fax: (512) 258-9959
Email: jkstrick@io.com
Projects: Revision of Boy Scouts Merit Badge
Handbook on Space Exploration; space issue and
briefing paper for senatorial campaign of John
Cornyn of Texas; participation and papers at con-
ventions and councils on space related issues

Clear Lake Area NSS Chapter
Contact: Murray G. Clark
PO Box 890081, Houston TX 77289
Phone: (281) 367-2227;
Fax: (713) 488-7903
Email: clearlakechap@yahoo.com
Online: www.geocities.com/clearlakechap/

NSS of North Texas Chapter
Contact: Ken Murphy
PO Box 1671, Arlington TX 76004-1671
Phone: (214) 507-7911
Email: pres@nssnt.org
Online: www.nssnt.org
Publications: The North Texas Spacecraft,
monthly
Projects: Information table and display at The
Science Place, Dallas; co-authored Boy Scouts
Merit Badge Handbook revision; donated World
Space Week posters to schools, libraries and
museum 

San Antonio Space Society Chapter
Contact: Carol Redfield
609 Ridge View Drive, San Antonio TX 78253
Phone: (210) 679-7625
Fax: (210) 679-6764
Email: theredfields@earthlink.net
Projects: Support for Radiance Academy West
charter school the chapter helped start; support
for St. Mary’s University activities and Young
Astronauts organization at Galm Elementary
School; distribute CDs from NSS Education
Committee Adopt-a-School packet.

New Mexico Space Society Chapter
Contact: Fred Aiken, PO Box 94133,
Albuquerque NM 87199-4133
Phone: (505) 856-2145
Email: faaiken@aol.com
Online:
http://pages.prodigy.net/leduda/nmss.htm

Heart of America Chapter NSS
Contact: George Howard (Region 4 Chapters
Coordinator)
PO Box 22537, Kansas City, MO 64113-0537
Phone: (816) 523-7593
Email: KCNSSH18@aol.com
Online: hometown.aol.com/kcnssh18/myhome-
page/business.html
Publications: Heart of America NSS News,
Projects: William Bent Station project, a
moon/Mars base simulation

United States Air Force Academy Chapter
Contact: Kyle Vacca
PO Box 2649, US Air Force Academy, CO
80841
Phone: (719) 200-6506
Email: co4kyle.vacca@usafa.edu
Projects: Sponsor astronaut visits and presenta-
tions to cadets; conduct observatory nights;
coordinate and conduct trips to Cheyenne
Mountain, Lockheed Martin and other locations
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Front Range L5 Society Chapter
Contact: Bill Nelson
52800 W. 17th Avenue, Apt. 215, Lakewood,
CO 80214
Phone: (303) 238-0182
Email: billfrL5@hotmail.com
Online: www.angelfire.com/space/frl5/
Mile High L5 Society Chapter

Contact: Mark Schloesslin
6937 E. Briarwood Circle, Centennial, CO
80112
Phone: (303) 779-5692
Email: mschloess@msn.com

Wichita Chapter of NSS
Contact: Dr. Randall Chambers
2704 Winstead Circle, Wichita, KS 67226-
1179
Phone: (316) 684-2614
Fax: (316) 684-6748
Email: RChamb8342@aol.com
Publications: News Digest Reports
Projects: Educational and training programs at
the Kansas Cosmosphere and Space Center;
support and participate in Astra Kansas Day
proclamation and celebration for governor of
Kansas; evaluate and judge presentations at
Wichita State College of Engineering and
National Institute for Aviation Research’s
Engineering Open House and Banquet.

Utah Space Association Chapter
Contact: J. David Baxter
378 I Street, Salt Lake City, UT 84103
Phone: (801) 532-4248
Email: baxman2@comcast.net
Online: http://www.utahspace.org
Publications: Aurora, quarterly

Region 5 Chapters:
Alabama, Florida, Georgia, Kentucky,
Tennessee

Huntsville Alabama L5 Society Chapter
Contact: Rebecca A. Smith
PMB 168, 1019 Old Monrovia Road, Huntsville
AL 35806
Phone: (256) 339-1415
Fax: (256) 461-3232
Email: europa59@hotmail.com
Online: http://hiwaay.net/~hal5
Projects: Project HALO, including test-firings of
large and small hybrid rocket motors; public lec-
tures on space-related subjects

Florida Space Coast Chapter of the NSS
Contact: Jack Fox, 1618 South Mills Ave.,
Orlando FL 32806
Phone: (407) 898-7570
Email: info@nssflorida.org
Online: www.nssflorida.org

NSS Atlanta Chapter
Contact: Bill Gardiner
1197 Spur 138, Jonesboro GA 30236
Phone: (770) 473-7617
Fax: (770) 477-0515
Email: analytech_1981@bellsouth.net
Online: www.nssatlanta.org
Projects: What’s Up in Space TV program

Kentucky Chapter of NSS
Contact: Harry Reed (Region 5 chapters coordi-
nator)
163 Harrison Road, Benton KY 42025
Phone: (270) 527-2386
Email: hreed@vci.net

Middle Tennessee Space Society Chapter
Contact: Chuck Schlemm, 508 Beechgrove Way,
Burns TN 37029
Phone: (615) 441-1024
Email: cschlemm@comcast.net
Projects: Space TV, an hour-long weekly pro-
gram; display at Dickson Renaissance Center;
educational presentations to groups of Vanderbilt
University Childcare children; display tables at
Cumberland Science Museum; monthly presenta-
tions during public viewing nights at the
Vanderbilt Dyer Observatory

Memphis Space Society Chapter
Contact: J. Terry Davenport
6246 Quince Road, Memphis TN 38119
Phone: (901) 683-5810
Fax: (901) 566-9107
Email: spectremudduck@hotmail.com
Online: http://chapters.nss.org/tn/memphis/

National Space Society of Southwest Florida 
902 136th Street E. 
Bradenton, FL 34212 
Contact: Jay Wittner 
Phone: (941) 748-8681 
Fax: (941) 748-8681 
Email: wittner@mindspring.com 

He-3 
4851 Platt Road 
Plant City, FL 33565-3875 
Contact: Jason Rhian 
Phone: (813) 754-8421 
Fax: (813) 247-8888 
Email: jwooten@gte.net 

Region 6 Chapters:
Illinois, Ohio, Wisconsin
Region 6 Chapters Coordinator: Larry Ahearn
610 West 47 Place, Chicago IL 60609
Phone: (773) 373-0349
Email: LDAhearn@aol.com

Chicago Society for Space Studies Chapter
Contact: Robert Jeske
8110 North Washington, Niles, IL 60714
Phone: (847) 692-7491
Email: chicagospace@yahoo.com
Online: www.chicagospace.org
Projects: Cartoon History of the Space Program,
planetary presentations 

Chicago Space Frontier L5 Society Chapter
Contact: Bill Higgins, MS 355, Fermilab Box
500, Batavia IL 60510
Phone: (630) 393-6817
Email: Higgins@fnal.gov
Online: www.astrodigital.org/csfs

Illinios Space Development Society Chapter
Contact: Mark Wallace, 314 Talbot Laboratory,
104 S. Wright St., Urbana IL 61801
Phone: (217) 244-4263
Email: isds@hotmail.com
Online: www.uiuc.edu/ro/isds

Illinois North Shore NSS Chapter
Contact: Jeffrey Liss
1364 Edgewood Lane, Winnetka, IL 60093
Phone: (847) 446-8343
Fax: (312) 282-7789
Email: jgljgl@aol.com

Cuyahoga Valley Space Society Chapter
Contact: George F. Cooper III
3433 North Ave., Parma, OH 44134
Phone: (216) 749-0017
Email: geocooper@aol.com
Publications: Cuyhoga Valley Space Society,
monthly

Lunar Reclamation Society, Inc. Chapter
Contact: Peter Kokh
PO Box 2102, Milwaukee, WI 53201-2102
Phone: (414) 342-0705
Email: KokhMMM@aol.com
Online: www.lunar-reclamation.org
Publications: Moon Miners’ Manifesto, monthly
Projects: Booth and exhibit at Aviation Career
Day, Mitchell Field; “Rockets for Schools” annual
rocket launch event

Sheboygan Space Society Chapter
Contact: Wilbert G. Foerster,
728 Center St., Kiel WI 53042-1034
Phone (920) 894-2376
Email: willf@ctei.com
Online: www.tcei.com/sss
Projects: “Rockets for Schools” display

Region 7 Chapters:
Maryland, Pennsylvania, Metro-DC

Region 7 Chapters Coordinator: Bennett

Rutledge
4264 Maplewood Way, Centennial, CO 80121
Phone: (720) 529-8024
Fax: (720) 529-8024
Email: rutledges@nsschapters.org

Baltimore Metro Chapter of NSS
Contact: Dale S. Arnold, Jr.
102 F Seevue Court, Bel Air, MD 21014
Phone: (410) 879-3602
Fax: (410) 879-3602
Email: science@balticon.org
Projects: Display table at Andrews AFB air show;
science programming at Maryland Regional
Science Fiction Convention; judging and prize pre-
sentations at prize at Maryland Regional Science
Fair; display and space backdrop at outdoor
community festival

NSS North Coast Chapter
Contact: Edward C. Longnecker
160 W. 8th Street, Apt. 3E, Erie, PA 16510-
1013
Phone: (814) 459-2572
Email: nasaspaced@cs.com
Online: www.nightowls-den.info/hazard/
Projects: Astronomy Night, Blastoff Rocket Club

Philadelphia Area Space Alliance Chapter
Contact: Earl Bennett
PO Box 1715, Philadelphia, PA 19105
Phone: (215) 633-0878
Email: EarlBennett@erols.com
Online: http://pasa01.tripod.com
Projects: Presentations at Super Science
Weekend, New Jersey State Museum, Special
Awards judging at George Washington Carver
Science Fair, exhibit at New Jersey State
Museum in conjunction with NASA Traveling
Exhibit, presentations at Philcon Science Fiction
Convention 

DC-L5 Chapter
Contact: Donnie Lowther
PO Box 3955, Merrifield, VA 22216-3955
Phone: (703) 354-2665
Email: DC-L5@aroundspace.com
Projects: Around Space, cable TV access pro-
gram

Region 8 Chapters:
New York

Region 8 Chapters Coordinator: Elaine Walker
1051 West Paseo Way, Tempe, AZ 85283
Phone: (917) 723-0802
Email: elaine@ziaspace.com

NSS Boston Chapter
Contact: Christopher Carberry
5 Driftwood Road, Acton, MA 01720
Phone: (617) 646-0523
Email: ccarberry@masshist.org
Online: http://chapters.nss.org/ma

Suffolk Challengers for Space Chapter
Contact: Prof. Reagan Lorraine Lavorata
53 Valley Forge Dr., Bohemia, NY 11716
Phone: (631) 244-7154
Email: edithpiaf51@hotmail.com
Online:
www.geocities.com/francoisehardy51/chal-
lengers.html
Projects: Aid to internet startup space firm, edu-
cational lectures on French space program

New Frontier Society of Greater Rochester
Chapter
Contact: Carl Ellsbree
117 Kirklees Road, Pittsford, NY 14534
Phone: (585) 381-4218
Fax: (585) 657-7244
Email: celsb@frontiernet.net
Online: http://space.rochester.ny.us
Publications: New Frontier Society of Greater
Rochester

Long Island Space Society Chapter
Contact: Susan Raizer
155 9th St., Bethpage, NY 11714
Phone: (516) 433-3279
Email: Trekker724@aol.com
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Online: chapters.nss.org/ny/LongIsland/
Projects: Promote Space Exploration Act of
2002 and local space development authority;
Challenger Center for Space Education

New York Space Society
Contact: Greg Zsidisin
300 Gorge Road, Apt. 66, Cliffside Park, NJ
07010
Phone: (201) 920-9471
Email: nssnyc@aol.com
Online: chapters.nss.org/ny/nyc
Publications: Online monthly columns
Projects: Lecture series, monthly astronomy
observations, host information table at Earth Day
at Grand Central Station

Special Interest Chapters

Space Nursing Society Chapter
Contact: Linda Plush, RN
3053 Rancho Vista Blvd. No. H377, Palmdale,
CA 93551
Phone: (661) 947-2947
Fax: (661) 947-1539
Email: lplushsn@ix.netcom.com
Online: www.spacenursingsociety.com
Publications: Expanding Horizons, quarterly

The Odyssey Foundation Chapter
Contact: Harry K. Coffman
PO Box 18987, Huntsville, AL 35804
Phone: (404) 786-5958
Email: hkc1@tof-1.org
Online: www.tof-1.org

United Societies in Space Chapter
Contact: Declan J. O’Donnell
499 Larkspur Drive, Castle Rock, CO 80104
Phone: (800) 632-2828
Fax: (303) 663-8595
Email: djopc@qwest.net
Online: www.angelfire.com/space/usis
Publications: Space Governance Journal

NSS Space Elevator Cyber Chapter
Contact: Bert Murray
8950D Town and Country Blvd., Ellicott City, MD
20143
Phone: (410) 371-7261 or (410) 750-7497
Email: hcm1955@yahoo.com
Online: www.seattlewebcrafters.com/nsecc/

International Chapters

Australia
NSS of Australia Chapter

Contact: Tony James
GPO Box 7048, Sydney, NSW 2001 Australia
Phone: 61-4-1748-4425
Email: nssa@nssa.com.au
Online: http://nssa.com.au
Publications: Space Frontier News, quarterly

Central Coast Space Frontier Society Chapter
Contact: Tony James
98 Malison Street, Wyoming, NSW 2250
Australia
Phone: voice 61-4-1748-4425; fax 61-2-4329-
4749
Email: ccsfs@nssa.com.au
Online: www.nssa.com.au/ccsfs
Publications: The View From Earth

Newcastle Space Frontier Society Chapter
Contact: Jack Dwyer
PO Box 1150, Newcastle, NSW 2300 Australia
Phone: 61-2-4963-5037
Email: hsfs@nssa.com.au
Online: www.nssa.com.au/nsfs
Publications: NSFS Newsletter

Queensland Space Frontier Chapter
Contact: Noel Jackson
PO Box 419, Nundah, Queensland 4012
Australia
Phone: 61-7-3266-6324
Email: noel_jackson@iprimus.com.au
Projects: Donate chapter library materials to
schools and libraries

Sydney Space Frontier Society Chapter
Contact: Wayne Short
GPO Box 7048, Sydney, NSW 2001 Australia
Phone: 61-2-9150-4553
Email: wayne_short@optusnet.com.au

National Space of Australia Education Chapter
Contact: Jennie Young
158 Murray Farm Road, Beecroft, NSW 2119
Australia
Phone: 61-2-9614-1999
Email: jenniey@optushome.com.au

Perth Space Frontier Society Chapter
Contact: Kerry McLeod, PO Box 2140 Warwick,
WA 6024 Australia
Phone: 61-8-9243-4237
Fax: 61-8-9243-4237
Email: perthsfs@iinet.net.au

Brazil

National Space Society – Brasilia Chapter
Contact: Maria B. Thome
SQN105 – Bloco G –Apt. 104, Brasilia DF
70734-070 
Phone: 55-61-3476-753
Email: bogeat@bol.com.br

Canada

Calgary Space Frontier Society Chapter
Contact: Paul Swift, 218-200 Lincoln Way,
Calgary, Alberta T3E 7G7 Canada
Phone: (403) 686 7430
Fax: (403) 287-3107
Email: pswift@shaw.ca
Online: www.members.shaw.ca/pswift/

Niagara Peninsula Space Frontier Society
Chapter
Contact: Raymond Merrick
PO Box 172, Thorold, Ontario L2V 3Y9 Canada
Phone: (905) 680-9784
Email: bessea@vaxxine.com

France

NSS France Chapter
Contact: Nicholas Turcat
6 Clos Perault, Athis-Mons 91200 France
Phone: 33-6-8856-2747
Fax: 33-1-6938-8656
Email: nssfrance@hotmail.com
Online: www.nssfrance.com

Germany

Deutsche Raumfahrtgesellschaft e.V. Chapter
Contact: Michael Stennecken
Greta-Buenichmann-Str. 3, 48155 Muenster
Germany
Phone: 49-251-3944863
Fax: 49-251-3944864
Email: info@drg-gss.org
Online: www.drg-gss.org
Publications: Raumfahrt Concret

Mexico

Sociedad Espacial Mexicana, A.C. Chapter
Contact: Jesus Raygoza B.
Apartado Postal 5-75, Guadalajara Jalisco
45042 Mexico
Phone: 52-3-6475710
Publications: XAMAN-EK, quarterly and semi-annually

National Space Society MEMBERSHIP BENEFITS 

Are you taking advantage of all your benefits of membership
in the society? Check out the list below to see what's on offer
from NSS with your membership:

• Full year subscription to Ad Astra, NSS's award-winning magazine,
featuring the latest news in space exploration and stunning full-
color photography.

• Full year subscription to The Downlink, NSS's monthly elec-
tronic newsletter with the latest insider information on the
world of space. (Important: do we have your email
address? If not, please send it to members@nss.org.
NSS has a strict privacy policy and will not sell or rent your
email address).

• Special members-only discount to the annual International Space
Development Conference (ISDC) as well as other NSS events -
where you can interact with NASA astronauts, members of
Congress, entrepreneurs and scientists. 

• Invitation to join regional NSS Chapters and actively participate in
local lectures, workshops, films and more. For more informa-
tion, visit http://chapters.nss.org.

• Members-only discounts on zero-gravity parabolic flights! Contact
Zero Gravity Corporation for more information at
www.nogravity.com.

• Members-only discount on Starry Night astronomy software and
DVDs. 15% discount on orders of $25 or more. Just visit
www.starrynight.com (Use coupon code nss200506).

• Invitation to join the NSS Political Action Network, the members-only
action team dedicated to actively promoting a spacefaring civilization.
(Join by sending an email to members@nss.org stating your interest).

• Invitation to apply for NSS Platinum Plus Visa Credit Card, a no
annual fee, low rate credit card that supports the society with
every purchase. More info at www.nss.org.

• Commemorative embroidered space mission patch. 

• NSS membership card. Use it to get access to all the benefits above! 

• The satisfaction of opening the space frontier to human settlement. 

Your membership adds to a powerful voice in shaping our future in
space. Thank you! 
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O n December 2, 1995, scientists confidently launched
the Solar and Heliospheric Observatory (SOHO)
spacecraft toward the Sun. SOHO carried three gyro-

scopes, because that’s what everybody thought you needed to
keep a probe stable and accurately pointed. It had a moveable
high-gain antenna designed to send high-resolution images of the
Sun and loads of other data back to Earth along a narrow beam.
And, of course, SOHO was equipped with the most sophisticated
array of solar-watching devices ever deployed.

A decade later and eight years after its primary mis-
sion ended, SOHO’s gyroscopes are toast and the high-gain
antenna hasn’t been moved for more than two years. Yet the
probe remains the centerpiece of Earth’s early-warning sys-
tem for solar storms. It has no equal. 

“The imagery has marked out a new
path for sensing the Sun from space,” says
Joe Kunches, lead forecaster at NOAA’s
Space Environment Center. “It gives us
in the forecasting business a view of
the Sun that we never had before.”

As the craft nears its 10th
birthday, engineers say it could run
well into the next decade.

SOHO is parked at L1, the
LaGrangian point about a million
miles (1.5 million kilometers) from
Earth. From that perch, its most use-
ful function is to see coronal mass
ejections as they lift off the Sun, allow-
ing Kunches and his team to forecast
storms that irradiate the International
Space Station, zap other satellites and
sometimes trip power grids on Earth.

Unexpectedly, its images have also
been used by armchair amateur astronomers to
discover more than 1,000 comets. And a modest ability
to do helioseismology has helped scientists gain a better under-
standing of what cooks beneath the solar surface.

The joint mission between NASA and the European
Space Agency was originally slated to last two years. Early suc-
cess brought an extension to 2003 so scientists could observe
the next expected peak in a roughly 11-year solar cycle.

Early on the morning of June 25, 1998, SOHO was
lost. During a routine attitude adjustment, a series of errors in
commands sent from the ground caused a “loss of attitude con-
trol, subsequent loss of telemetry, and loss of power and ther-
mal control,” as the final NASA report on the problem put it.
SOHO went into a flat spin and the solar panels had turned edge-
on to the Sun.

It took three months to re-establish contact and get
SOHO back in operation. 

“I won’t forget that day,” SOHO Project Scientist
Bernhard Fleck, with the European Space Agency, said recently.
“It was like finding a lost child.”

Later that year, the last of SOHO’s gyroscopes failed.
But in the meantime, engineers had developed another way to
keep the craft on track. New software was beamed up, and
SOHO taught mission planners an unexpected lesson.

“If you have a spacecraft that’s going to the Sun, you
don’t need gyros,” said Joe Gurman, a scientist on the SOHO
project at NASA’s Goddard Space Flight Center. “We know
where the Sun is. We know what our roll angle is because we
have two star trackers. That gives us three points of reference,

and that’s all we need.”
In June of 2003, the mission turned sud-

denly dismal again. A motor drive on the high-
gain antenna got stuck. Lengthy blackout

periods were expected. 
It turns out, however, that the

high-gain antenna’s beam is broader
than the specifications called for, by
about a factor of eight, Gurman says.
During SOHO’s six-month orbit, the
high-gain antenna works for all but
two keyholes, which each last a few
weeks. During the keyhole periods,
the craft is flipped 180 degrees so
its low-gain antenna is pointed at
Earth, and larger telescopes on Earth

receive the data. Very little of the mis-
sion’s objectives are compromised.

With all the problems, a
decade of use and all the extra thrusting

needed to flip the craft, you might wonder
about SOHO’s fuel supply. Not a concern. The

craft took extra hydrazine in case the initial deploy-
ment into L1 was off the mark. It wasn’t. SOHO now uses

just more than a kilogram of fuel a year, and it has more than
100 kilograms onboard. 

The aging photovoltaic cells are a greater concern. But
Gurman said they’ve got at least seven years left. That life can
be extended when other Sun-watchers are deployed and some
of SOHO’s instruments can be turned off.

“The only pacing consumable is budget,” Gurman jokes.
Gurman and his colleagues hope SOHO will get funding

and remain operational until after its replacement is launched,
possibly in 2009.

Yet even with funding, engineers might eventually run
out of mental duct tape. SOHO uses fewer instruments for basic
operations, thanks to the clever tricks employed to keep it
going. But that means the craft is losing redundancy.

As Bernhard Fleck puts it, “the only things left to break
are the critical ones.”

At 10, SOHO is Still Hot
By Robert Roy Britt

Ad Astra Winter 2005

signing off

The Sun’s outer atmosphere as it appears in ultraviolet light emitted by electrically charged oxygen flowing away from the Sun

to form the solar wind.   Image Credit: Solar & Heliospheric Observatory (SOHO)
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