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On January 16th, we saw our loved ones launch into a brilliant, cloud-
free sky. Their hearts were full of enthusiasm, pride in country, faith in
their God, and a willingness to accept risk in the pursuit of knowl-
edge—knowledge that might improve the quality of life for all mankind.

Columbia's 16-day mission of scientific discovery was a great success,
cut short by mere minutes—yet it will live on forever in our memories.
We want to thank the NASA family and people from around the world
for their incredible outpouring of love and support.

Although we grieve deeply, as do the families of Apollo 1 and Challenger
before us, the bold exploration of space must go on. Once the root cause
of this tragedy is found and corrected, the legacy of Columbia must
carry on—for the benefit of our children and yours.

Statement from the families of the crew of STS-107 Space Shuttle Columbia
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Are we alone? *

Our mission is to explore, understand . rf By,
and explain the origin, nature, prevalence oy l'l ..
and distribution of life in the universe... . w “ '

and we can’t do it alone! SETI |M‘§TITUTE

SETI Institute - 2035 Landings Drive - Mountain View, CA 94043 - phone (650) 961-6633 - fax (650) 961-7099 - www.seti.org
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Seven stars. Seven heroes. The crew of Space
Shuttle Columbia, STS-107 wiill live in honored
memory for their ultimate sacrifce.

AD ASTRA, which means “to the stars” in Latin,
is the motto of the National Space Society, an
international membership group dedicated to fur-
thering the exploration and development of space.
Our bimonthly magazine AD ASTRA is only one of
many NSS activities aimed at creating a spacefar-
ing civilization. For more information on NSS call
1-202-543-1900 or visit www.nss.org.

I

WASHINGTON UPDATE
The Columbia Investigation.

By BRIAN CHASE, REP. RALPH HALL
AND SEN. SAM BROWNBACK

*12

REMEMBERING KC
Author Laura S. Woodmansee shares her person-
al memories of Kalpana Chawla.

By LAURA S. WOODMANSEE

*16

AMERICA SPEAKS
Quotes from around the nation as
individuals share their thoughts on Columbia.

By TAMMY RUGGLES
PHOTOGRAPHS BY JOE MARINO

*20

HEROES ALL
The crew of STS-107 Space Shuttle Columbia

*x24

CompILED By FRANK SIETZEN, JR.

A SPACE SHUTTLE RETROSPECTIVE
The role of the shuttle in human spaceflight.

*30

By JOAN JOHNSON-FREESE

SPACE SHUTTLE PEDIGREE
Tracing the lineage of NASA's orbiter.

By FRANK SIETZEN, JR.

*35

THE FUTURE OF SPACE TRANSPORTATION
The question comes to the fore in light of

Columbia.

By FRANK SIETZEN, JR.

*38

MAKING THE PURSUIT OF

SPACE A PLACE FOR ALL

Minority Grads and their participation in the space
program.

By Jim RomEo

a1



N[0 //WWW. NSS O/
4 march - april 2003

HAIL
CoLumBIA

The tragedy of February Ist, once again, highlights the risks and difficultly of
exploring space. I think most people, including astronauts, think that the launch
and ascent phase present the greatest risks and it probably does when you consider
the high temperatures, pressures, rotating equipment and amount of energy impart-
ed into the orbiter. However, when one realizes that all the energy has to be dissi-
pated prior to landing, it becomes obvious that the entry phase presents significant
risks with an equally small margin for error or malfunction.

As I write this, six weeks later, the root cause of the accident is not yet known,
but there is an enormous effort to find the cause, fix it and return to flight. I have Dan Brandenstein
been extremely impressed with the full range of the investigation; the cooperation  President

of many government agencies, the focus of the leadership and the dedication and

expertise of the many people involved. Based on the caliber and dedication of all involved, I am
confident that the root cause will be determined, appropriate corrective actions will be taken to
return to flight as soon as possible.

The crew of Columbia, Rick, Willie, Kalpana, Laurel, Mike, Dave and Ilan, were dedicated to the
goals of space research and exploration and gave their lives in pursuit of those goals. They had suc-
cessfully accomplished all the research objectives and I am sure were very satisfied with their accom-
plishments prior to the entry tragedy. This was evident from the mood of the crew during the early
phase of the entry that we have seen on the video recovered from the wreckage. This accident reaf-
firms the fact that in space exploration the margin between success and failure is very narrow; and as
has been the case so many times throughout history, great people have paid the ultimate price in fur-
thering the cause of research and exploration.

Now, more than ever, is the time for the membership of NSS to step up our activity in support of
our space exploration goals. We can do this by actively participating in the three R’s ... Recruiting,
Responding and ‘Riting. Recruiting new members makes NSS a more viable voice nationally.
Washington decision makers are especially attuned to the size and visibility of organizations such as
NSS. Responding to an opportunity to be seen, heard or counted. NSS Headquarters has a number
of recent initiatives that require a response to increase our visibility and support. I am sure many of
the chapters have a wide variety of activities that could benefit from a proactive response from NSS
members. Now is a critical time to ‘Rite any and all Washington decision makers, especially the ones
that count on your vote. I am confident that all of our members will rise to the occasion to actively
promote the NSS vision and goals.

Finally, I want you all to know what an honor it was to have been your President for the past four
years. I accepted the position for two reasons, first I truly believe in continuing to push the boundary
of human knowledge and understanding of the universe in which we live. Secondly, during all my
years in the Astronaut office, I was amazed by the vast support of the Space Program across America,
but by the very low visibility of this support. It always seemed to me the vast support came from the
moms and dads of America that were not reactive in nature. I hoped that my participation with NSS
could draw out some of that grassroots support for the Space Programs. Hopefully, I helped in a small
way to accomplish that. Unfortunately, my “real job” requires additional time over the next couple
years such that I didn’t feel I could adequately participate in a leadership role. However, I am totally
confident that NSS will make great strides forward in the future. Our new Executive Director, Brian
Chase, came onboard in December running at full speed and hasn’t broken stride yet. He has an out-
standing background for the position and a wealth of great ideas to take us forward. Additionally, the
dedication and foresight of the officers, Executive Committee and Board of Directors will direct NSS
to bright future.

With every member’s active support and participation and the outstanding leadership, I am con-
fident that NSS will do more than takeoff (a slow gradual climb) ... it will LAUNCH (a rapid ascent

to great heights) ... Ad Astra! 4%

Ad Astra to the stars
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NSS wants to hear
your voice on the
Columbia tragedy.
Write Ad Astra with
your thoughts.

Thank you.
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G 00D- BYE It began as an average day. But it quickly became something very different. Images
of a fallen shuttle. A President speaks solemn, eloquent words, pledging to con-
tinue the unfinished space mission. Flags on a snow-covered White House slide

COLUMBIA' AND down to half-staff. Children rise and sing the National Anthem, the common
bond that unites the American people when darkness comes unexpectedly.

WE THANK YOU Around the world, America’s friends mourn for her loss. America’s enemies cele-
brate.

All of this happened on that day when darkness fell on the space program.

On 28 January 1986. o e

The lost shuttle was Challenger, the grieving President Ronald Wilson Reagan,  yy asta Magaine
speaking the crafted cadences of Peggy Noonan. The promises made that snowy
day were kept. Space exploration continued, out there, in astronaut Rick Hauck’s words when
Discovery returned America to space “where the blue sky turns to black...”

On 1 February 2003 it happened again, this time to Columbia. President George W. Bush
became the latest Commander in Chief to pledge to continue space shuttle flight. And again we were
all reminded, that spaceflight is dangerous and uncertain. And that, even in times as unsettled as
these, there are heroes that fly that winged imperfect machine that is still the triumph of America’s

Frank Sietzen, Jr.

will and determination.

What will happen now?

This is a very different time than 1986. And this is a very different NASA in mourning today. It
was precisely the trauma of the Challenger accident that would reshape the civil space agency and lay
down the improvements that made the next 70+plus shuttle missions a success. Whatever happened
in the skies above central Texas, one can only hope it was a unique combination of circumstances
special only to this time and that shuttle. A legion of people, from contractor to government civil
service labor to make these missions as safe as can be done with this equipment. We must have the
hope that they have not been betrayed, as was the case 17 years ago, by bureaucrats or oversights.
For what is at stake this time, as last, is the very future of human spaceflight itself. The American
people will tolerate mistakes, or equipment failures, or a pure and simple accident. But after
Challenger, they will not ever again tolerate deception in space matters. And none is expected, once
this accident investigation finds the cause of this event. Sean O’Keefe and his team has promised
America a full and fair and open investigation. And we should not only believe his pledges, but give
his agency and its contractor community the chance to work through this process. We owe these
seven astronauts (including a local home town boy named Dave Brown, from my community of
Arlington, Virginia who attended Yorktown High).

Should the cause of the loss of Columbia be systems gremlins or mechanical failures not dreamed
of, our pause along the pathways to space will most likely be brief and limited. And so it must be,
for unlike 1986, there is a space station in orbit, partially built, wholly dependent upon the shuttle
fleet for its assembly.

As we have designed it and planned it to be.

The shuttle’s final legacy, in fact, is its ability to build out the station. Once we have fixed these
ills, if you wish to honor the STS-107 crew, then we will need to, to put it plainly, get on with it.

With what I hope will be a minimum of naysaying, second guessing, and camera-crews follow-
ing grieving families around as they rebuild their lives. After all, in 1986 there was no 24-hour cable
television. It exists today, and already the wailing and handwringing has begun. I hope that in all of
this noise we do not forget why we believe in all of this—the exploration of space by flesh and blood.

To improve our world, flight by flight.

To answer the call of the unknown with knowledge and information, one piece, one experiment
at a time. Because a great nation must use space technology to build a better society. As we do. As
it does.

All of this space exploration comes with a price. In dollars, on an annual basis it’s about what the

6 march april 2003 Ad Astra to the stars



military spends every week. In blood and treasure, it sometimes
extracts from us our best, smartest, most dedicated souls. Whose
work improves us and gives us honor.

We are informed by their example, and diminished by their loss.

So let us remember who they were, find out why they died, and
keep moving forward. As we did on 28 January 1986.

And, with determination, we must begin to plan the transition
from full shuttle dependence to some combination of, at first shut-
tles and the Orbital Space Plane, and then, a new, next-generation
reusable launch system. For an RLV is the ultimate solution to the
problem of reliable, dependable, and affordable U.S. access to space.

When the old century was young, an American President once
looked across the national landscape and saw wonder and opportu-
nity. But he cautioned his young country that while it was emerging
into the world, our place on that stage—requiring honor, sacrifice,
and bounty —would sometimes demand unexpected costs.

But, Theodore Roosevelt wrote, those costs, the price of explo-
ration and daring, were worth the price. He wrote:

A EurLocy FOorR COLUMBIA

By Lou Mazza

The loss of the Colombia crew is was both startling and painful in its
suddenness. Our hearts go out to the family and friends in this time
of sorrow. We will mourn their passing and hopefully remember
their contributions to the brighter and nobler aspirations of our soci-
ety and civilization. As questions are raised about where do we go
from here, we can look to history for some answers. The streets of
Edwards Air Force Base are named for the test pilots that gave their
lives in developing the new aircraft and spacecraft of the 20th
Century. Those test pilots pushed the envelope as they reached for
the sky. When an accident occurred their sacrifice and accomplish-
ments were honored, a street was named for them and their brethren
flew ever higher and faster since this was the most fitting tribute to
their efforts. We must dedicate ourselves to flying higher and farther
(again to the the Moon and eventually Mars), in their honor.

On 8 May 1927 Nungesser and Coli, French Aviators, depart-
ed Paris for New York. The news startled Charles Lindbergh who
was completing the checkout of his Ryan Aircraft monoplane. The
French team went missing somewhere over the Atantic and
Lindbergh would race across the United States in record time.
Linbergh joined Admiral Byrd and other flight teams who were
assembled at Floyd Bennett Field on Long Island. On 20 May
weather cleared and The Spirit of St. Louis departed for Paris and
flew into history. The loss of the French aviators was acknowledged
but the urge to explore and expand our horizons was not delayed.

to the stars Ad Astra

“It is the man in the arena of public life thar we honor, whose

Jace is marred by dust and sweat, and blood, who strives valiant-
by who errs and comes short again and again because there is no
effort without error and short-coming; but who does actually
strive to do the deed, who knows the great enthusiasms, the great
devotions, who spends himself in a worthy cause, who at the best
knows in the end the triumphs of high achievements, and at the
worse if he fails at least fails while daring greatly.”

Theodore Roosevelt never saw a spaceship, but was the first
American President to fly in an airplane. He was right in his obser-
vations then about striving and sacrifice. On that Saturday last
February we sacrificed anew when darkness came again.

After a time, let us resume the striving.

And, therefore, Hail Columbia and her crew.

And thank-you.

Frank Sietzen, Jr.

Charles Lindbergh’s achievement paved the way for other explo-
ration and discovery. He became the toast of the town in New York.
When he heard of a science teacher in Massachusetts who was
developing a liquid fueled rocket he arranged for the Guggenheim
Foundation to provide a $50,000 grant to Robert Goddard.
Goddard would follow his dreams and develop his rockets outside
of the desert town of Roswell New Mexico. Lindbergh would
accept a job as advisor to the fledging airline industry and he would
travel the world charting the air routes. He blazed the London to
Australia air route and after he met and married Anne Morrow, the
daughter of the US Ambassador to Mexico, he laid out similar air-
line routes in Mexico, Central America and South America. While
flying over the Yucatan this newlywed couple spied and pho-
tographed the Mayan temples that pecked through the jungle
canopy. A civilization, lost for 1000 years, had been rediscovered.

Charles Lindbergh’s flights and discoveries were legendary. Yet
on his deathbed “The Lone Eagle” said that he was blessed to have
lived long enough to see another Eagle when it landed on the
Moon! Humanity’s urge to explore is an innate aspect of our
romantic and intellectual well being. Our comrades will have their
names added to the Apollo 1 and Challenger memorials. I do hope
that we remember that those streets at Clarke City on the moon
and Zubrinopolis on Mars would carry the names of 2/ astronauts
and aviators who have flown the final mile for all of mankind. »d
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DODGING THOSE
GREAT BALLs oF FIRE
Getting slammed by a kilometer-
wide space rock—the kind that
doomed the dinosaurs—is a little
less dicey than once thought accord-
ing to new research from asteroid
hunters. However, they warned that
close encounters of the worst kind
with smaller meteors could still
leave a deadly trail of destruction.
“Most of our attention has focused
on the bigger guys which can cause
global damage, but the mean time of
them occurring is about 700,000
years,” said Peter Brown, an
astronomer and author of a study
published in Nature. "However, the
smaller guys can cause significant
regional damage and do it much
more often,” he cautioned.
Scientists  using  previously
secret U.S. military satellite data
estimated that a destructive impact
causing a “Tunguska-like event”
would occur an average of once
every 1,000 years. That event cut a
swath of destruction across Siberia
when a meteor estimated to be 50 to
70 meters wide exploded in mid-air
in 1908. Releasing the energy equiv-
alent to a conventional hydrogen
bomb, the explosion flattened trees
and created a scar in the czar's back-
yard hundreds of kilometers across
near the Tunguska River. Because the
area was uninhabited, there were no
deaths. However, “if a similar event
took place over a densely populated
area in the world today, the death
toll could easily be many millions of
people,” predicted Robert Jedicke,
an astronomer who wrote a compan-

jon article.

Present efforts have focused on
detecting and possibly diverting
asteroids much larger—a kilometer
or more wide—that are known to
cross the Earth's orbit. Objects of
this size are thought to have caused
global damage on a catastrophic
scale, such as the death of the
dinosaurs, when they collided with
the Earth in the past. Nearly 500
such large bodies—astronomers
believe the total number is twice
that—have been identified. Various
proposals, such as changing an
asteroid’s orbit by setting off atomic
bombs on its surface, have been pro-
posed to protect the Earth from cat-
aclysmic collisions.

However, Tunguska-sized bodies
would likely escape detection. “The
most likely warning we would get
about them would be no warning
whatsoever,” Brown said. “We'd
only know about them after the
satellites or some other device said
they have hit.” The chance of detect-
ing smaller, but still nettlesome
space rocks, may improve in the
future if a recent U.S. proposal to
build a series of three-meter tele-
scopes with automatic monitoring
equipment is adopted. These tele-
scopes could scan the entire sky
every few weeks looking for

Tunguska-sized objects.

IN ToucH wiTH THE UNIVERSE

A new book of majestic images taken
by NASAs Hubble Space Telescope
puts the wonders of the universe at
the fingertips of visually impaired
space buffs. The 64-page book called
Touch the Universe: A NASA Braille

Book of Astronomy presents color

images of planets, nebulae, stars,
and galaxies embossed with lines,
bumps, and other textures. The
raised patterns translate colors,
shapes, and other intricate details of
the cosmic objects to allow visually
impaired people to get in touch with
the universe they cannot see. The
raised images not only represent the
outlines of stars, planets, and galax-
ies, but consistent patterns denote
color and matter. Raised lines, for
example, represent blue. Rings are
illustrated with dotted lines, whereas
wavy ones signify gas currents.
Braille and large-print descriptions
accompany each of the book's 14
photographs, making the design of
this book accessible to readers of all
visual abilities.

“| think this book will help the
blind community to better under-
stand the variety of objects in
space,” explains the book’s author,
Noreen Grice. “This book brings
amazing celestial objects, seen
with the Hubble Space Telescope,
to the fingertips of the visually
impaired, where they can better
understand the universe and their
place within it.”

Touch the Universe takes the
reader on a cosmic journey, begin-
ning with an image of the Hubble
Space Telescope orbiting Earth and
then traveling outward, showing
objects such as Jupiter and the Ring
Nebula. The journey ends with the
Hubble Deep Field, an image reveal-
ing thousands of galaxies hillions of
light-years away. NASA, which
helped fund the book, and the book’s
publisher, the Joseph Henry Press,
of the

trade imprint National

Ad Astra to the stars
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Academies Press (publisher for the
National Academy of Sciences),
released Touch the Universe in
November 2002.

GIANTS GET GAs FasT

New research suggests that proto-
planets circling young stars can
become bloated gasbags in a few
hundred—not millions—of years.
Getting gas fast is necessary, scien-
tists say, because aspiring gas giants
must survive the effects of nearby
stars dispersing the gases. If the
process takes too long, the gases
will be dissipated by the radiation
from those stars. “If a gas giant plan-
et can't form quickly, it probably
won't form at all,” said astrophysi-
cist Thomas Quinn.

The standard model of planet
formation holds that the spinning
disk of matter, called a protoplane-
tary disk, that surrounds a young
star gradually congeals into masses
that form the cores of planets. That
process was thought to take a mil-
lion years or so, and then the giants
gradually accumulate their gaseous
envelopes over perhaps another 1
million to 10 million years. But the
new research, culled from a much-
refined mathematical model, sug-
gests that the protoplanetary disk

begins to fragment after just a few

spins around its star. As the disk

to the stars Ad Astra

breaks up, clusters of matter begin
to form quickly and immediately
attract the gases that form vapor
shrouds around gas giants. “If these
planets can't form quickly, then they
should be a relatively rare phenome-
non, whereas if they form according
to this mechanism they should be a
relatively common phenomenon,”
said Quinn.

The new model also explains
why two other giant planets in our
system, Uranus and Neptune, don't
have gas envelopes like Jupiter and
Saturn. At the time those planets
were being formed, the solar system
was part of a star cluster, and Uranus
and Neptune were too close to a
nearby star—one that has since
migrated away—and therefore lost
whatever gas envelopes they might

have accumulated.

HusBLE ‘WEIGHS’

DISTANT PLANET

Astronomers using the Hubble Space
Telescope have used a new measure-
ment technique to make a precise
estimate of the mass of a planet in
another star system. The Hubble
results show that the planet—
dubbed Gliese 876b—is 1.89 to 2.4
times as massive as Jupiter, our solar
system’s heavyweight champion.
Previous estimates indicated that the

mass of the planet, which is about 15

light-years away, was between 1.9
and 100 times that of Jupiter's.
Gliese 876b is only the second
extrasolar planet for which a precise
mass has been calculated and the
first whose mass has been verified
using a technique called “astrome-
try.” Dozens of planets have been
discovered indirectly using the
Doppler technique, but measuring a
planet's spectral “wobble” can't
reveal the angle of a planet’s orbit.
Therefore, estimating the maximum
mass is difficult. The astrometry
technique, on the other hand, meas-
ures the miniscule “wiggle” in the
motion of a star caused by a com-
panion object. From this celestial jig-
gle, researchers can estimate the
shape of the orbit and pin down the
mass of an extrasolar planet.” There
are a few more stars where we can
do this kind of

Hubble,” said George Benedict, co-

research  with

author of a report in Astrophysical
Journal Letters.

Determining the mass of more
extrasolar planets could help astron-
omers answer many questions about
how planets form. “When we get
hundreds of these mass determina-
tions for planets around all types of
stars, we're going to see what types
of stars form certain types of plan-
ets. Do big stars form big planets
and small stars form small planets?”
asked Benedict, a researcher at the

University of Texas.

ORBITAL SPACE PLANE
GEeTs THE Nop
The

Columbia has focused even greater

loss of the space shuttle

attention on proposals to develop a

[ mission control

Left: Gases surrounging
planetary nebula, NGC 6751.
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new space plane capable of ferrying
astronauts to and from the
International Space Station. The
space plane, which could be
launched from Cape Canaveral
aboard an emerging breed of rock-
ets, was part of the space agency’s
Integrated Space Transportation Plan
presented last year. Originally, the
Plan called for deploying the space
plane as a space station crew rescue
vehicle around the end of the
decade, and making it available to
transport crews by 2012. NASA envi-
sioned phasing out the space shuttle
around 2020. However, the loss of
Columbia has raised questions about
how much longer NASA should rely
on an aging shuttle fleet. Several
observers believe Washington has
no option but to accelerate the space
plane program. “The real question is
should you accelerate the [space
plane] program and the related fund-
ing for a shuttle follow-on,” said Gil
Rye, a former director of space and
intelligence  programs at the
National Security Council.

Release of technical require-
ments for the space plane were
delayed temporarily following the
shuttle accident, but were later
issued virtually unchanged. At least
some of the infrastructure to field a
space plane is already in develop-
ment. To get a boost to orbit, the
craft could use launchers already
being developed by Boeing and
Lockheed Martin. That would save
money by avoiding the cost of creat-
ing an entirely new launch system,
as was done for the shuttle fleet.
The two companies have new launch

complexes on NASA and Air Force

property at Cape Canaveral.

Boeing and Lockheed executives
have been working with NASA to fig-
ure out what it would take to prove
the rockets are safe to launch
humans. “We have been waorking
with them to try to look at different
alternatives, but we've not been
given anything officially as far as
funding or a final decision,” said
Adrian Laffitte, director of launch
operations for Lockheed's Atlas 5.
“We're interested in exploring all
different market possibilities.”

Developing a space plane
ensures that the road to orbit (and
back) remains open in the event the
shuttle fleet is grounded. Such a sys-
tem would also allow the United
States to end its reliance on Russian
Soyuz spacecraft used for emer-
gency escape by the three-person
station crew. Versions of the venera-
ble Russian three-seater have flown
in space since the 1960s. However,
the ships can stay on the station for
only six months because their batter-
ies and other systems degrade while
docked to the station. The Russians
are obligated to provide fresh escape
pods through the spring of 2006,
however, the Russians’ largest space
contractor, Energia, has said money
problems could force it to stop build-

ing Soyuz.

CHINA ON “LoNG MARCH”

TowARD HUMAN SPACEFLIGHT
China recently parted its “Bamboo
Curtain” and gave the rest of the
world a peak into the communist
giant's plans in space. According to
state-run media, China is planning

its first manned space launch later

[ mission control

this year. If successful, China will
join the United States and Russia as
the only nations capable of sending
humans into orbit. Such an expedi-
tion would represent both a scientif-
ic watershed and a public relations
victory for China’s military-linked
space program. The Chinese govern-
ment has long been enthusiastic
about its space program, which it
casts as a symbol of technological
progress in a nation ascendant.

The announcements came as
the latest unmanned Chinese craft,
Shenzhou IV, orbited the Earth as a
direct precursor to a manned flight.
Shenzhou IV has all the facilities
necessary for manned flight, and
the Xinhua news agency reported
that "taikonauts,” the Chinese ver-
sion of an astronaut, have been
training. The next  mission,
Shenzhou V, will contain at least
one “taikonaut” according to a
report from China News Service.
Shenzhou, which means “divine
vessel,” is modeled on Russian
space technology, and can accom-
modate a three-person crew.

Taikonaut wannabes picked from
the ranks of fighter pilots in China’s
air force have been training for sev-
eral years. Any such pioneers would
immediately become legendary fig-
ures in China, whose propaganda
machine is always on the lookout for
new demonstrations of patriotism.
“The short-term goal is to send
Chinese into space. The grand vision
for the future is to explore space.
Both are inspiring to the Chinese
people,” said Huang Chunping, chief
commander of rocketry for the

Shenzhou project. »d
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WHAT's Up?
BY Astro USU
Name Date Launch Launch Period Incl Apogee Perigee

2002 Vehicle Site (min) (°) (KM) (KM)
Eutelsat W5 20 Nov Delta IV Cape Canaveral  1436.1 0.1 35791 35782
Endeavor 24 Nov STS 113 Kennedy 92.3 51.6 390 383
Astra 1K 26 Nov Proton K Baikonur 90.2 51.6 349 217
AlSat 1 28 Nov Cosmos 3M Plesetsk 99.1 98.2 746 683
Mozhayets 28 Nov Cosmos 3M Plesetsk 99.0 98.2 744 681
TDRS-10 4 Dec 4 Atlas IIAS Cape Canaveral 636.5 26.2 35793 421
NSS 6 17 Dec Ariane 44L Kourou 1431.82 0.06 35737 35669
Rubin 2 20 Dec Dnepr Baikonur 97.87 64.56 679 635
Latinsat B 20 Dec Dnepr Baikonur 98.08 64.56 702 632
Saudisat 1C 20 Dec Dnepr Baikonur 97.97 64.56 690 633
Unisat 2 20 Dec Dnepr Baikonur 97.76 64.56 667 636
Trailblazer 20 Dec Dnepr Baikonur 97.56 64.56 645 639
Latinsat A 20 Dec Dnepr Baikonur 97.66 64.56 656 638
Cosmos 2392 24 Dec Molniya M Plesetsk 715.93 62.86 39722 542
Cosmos 2394 25 Dec Proton K Baikonur 675.74 64.79 19137 19123
Cosmos 2395 25 Dec Proton K Baikonur 679.82 64.79 19335 19130
Cosmos 2396 25 Dec Proton K Baikonur 671.57 64.79 19135 18915
Shen Zhou 4 30 Dec Long March 2F Jiuguan 91207 42.41 337 331
Nimiq 2 30 Dec Proton M Baikonur 1435.77 0.11 35797 35764

November 2002 will provide the foundation for the ISS' electricity-generating 13 December: An Australian satellite launched aboard an H-2A

1 November: A Russian Soyuz rocket, which seemed to be in jeop-
ardy after a crash, launched successfully to the ISS with a three-
man team. The launch was initially planned for 28 October, but the
mission was postponed for two days after a different Soyuz rocket
exploded, killing one military soldier. The crew will spend 10 days
aboard the ISS. They will carry a modernized command post
aboard, which will serve as a rescue capsule for the next six
months for the ISS's main capsule in the instance of an emergency.
12 November: The Space Shuttle Endeavor launch was post-
poned due to an oxygen leak. A leak was revealed in a pipe that
transports oxygen to the spacecraft cabin. Endeavor will carry
three astronauts, in additional to the normal four, to replace the
three astronauts that are currently on the ISS.

16 November: The first journey of Boeing's Delta IV rocket was
delayed due to technical difficulties. Small cracks were found in
the new engine.

20 November: The Boeing Delta IV rocket, carrying the Eutelsat
W5 spacecraft, launched successfully into Earth orbit from Cape
Canaveral. The launch is Boeing’s contribution to the Air Force
Evolved Expendable Launch Vehicle (EELV) program. The satellite,
which is designed to last over 12 years in a geosynchronous orbit,
will supply communication and television services to customers in
Western Europe and Far East Asia.

24 November: The shuttle Endeavor lifted off from Florida's
Space Coast, carrying a new expedition crew and a new truss
safely to the ISS. After delaying the launch for 12 days because
of a leaking oxygen line, and then bad weather, Endeavor
launched and will be nearly identical to the STS-112 flight. The

fundamental objective is to continue building the ISS truss that
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solar wings and heat-dispelling radiator panels.

26 November: A Proton K rocket upper stage failed, leaving an
Astra 1K communications satellite trapped uselessly in a low
Earth orbit. The delivery began successfully, with a triumphant
launch from the Baikonur Cosmodrome in Kazakhstan. The Astra-
1K satellite was slated to replace three Astra satellites currently
in orbit and would have served as a spare for four others, in the
13-spacecraft constellation. The Astra constellation provides
radio, Internet, and television service to European customers.

28 November: A lightweight Cosmos-2M rocket, carrying two 90-
kilogram satellites, launched into orbit from the Plesetsk launch
site. The first satellite is planned for research into building a nav-
igation system. The other, called AlSat-1, is the first sent to space

as part of an eight-satellite disaster monitoring constellation.

December 2002

4 December: An advanced NASA communication satellite was

carried aboard an Atlas 2A rocket from Cape Canaveral into Earth
orbit. The launch is the last step of $800 million endeavor to further
NASAs communication network by sending three new sophisticat-
ed TDRS spacecraft into orbit. The communication network controls
efforts ranging from the ISS to the shuttle to the Hubble telescope.
11 December: A new Ariane 5 rocket, carrying a Hot Bird 7
direct-broadcast television satellite, failed approximately three
minutes after its launch from the European spaceport in Kourou,
French Guiana. The failure raises questions about the 12 January
launch of ESAs Rosetta spacecraft, which will launch atop an
Ariane 5 rocket. If Rosetta misses the 10-day launch window, the

next launch opportunity is in 170 years.

Japanese rocket from the Tanegashima Space Center. The launch
marks the first time that a country from the international commu-
nity has launched a rocket from Japan. Japanese officials are
hopeful that this mission will improve Japan's commercial satel-
lite launching industry. The FedSat satellite is expected to provide
broadband Internet services to parts of Australia.
17 December: The Ariane 4 rocket successfully carried New
Skies Satellites” NSS-6 spacecraft into orbit. The launch is one of
the final Ariane 4 missions before the vehicle is retired for the
larger Ariane 5. Coverage for commercial transmissions is expect-
ed from India through Asia.
20 December: A refurbished Yuzhnoe R-36M known as a Dnepr
rocket launched from the Baikonur Cosmodrome. The Dnepr car-
ried six small payloads.
24 December: A NPO Lavochkin-built early warning military
satellite launched successfully on a TsSKB-Progress Molniya-M
rocket from the Baikonur Cosmodrome.
25 December: A trio of Russian satellites was launched aboard
a Krunichev Proton-K rocket from Baikonur Cosmodrome. The
satellites will become part of the Russian military’s Global
Navigation Satellite System (GLONASS) navigation system. The
system allows Russian military to identify their locations any-
where on Earth.
30 December: The Chinese Shenzhou 4 launched from Jiuguan and
carried two dummy astronauts with equipment to observe the life sup-
port system. The next flight is expected to carry China's first astronauts.
International Launch Services enjoyed its first commercial
launch of the Proton-M. With the Nimiq 2 satellite onboard, the

rocket launched from Baikonur Cosmodrome. bd
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Washington Update:

A view of Earth at sunrise from
the crew cabin of Columbia.

The Columbio

By Brian CHASE
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NASA

Space policy was at the forefront of the national
agenda in February in the wake of the loss of
the Space Shuttle Columbia. And although the
ongoing war on terrorism and the war in Iraq have
since reclaimed the nation’s attention, the behind-
the-scenes policy debates about the Space Shuttle,
access to space, and the future of human space
exploration will continue for many months.

The Columbia was lost just two days before
NASA was slated to deliver its FY2004 budget pro-
posal to Capitol Hill, so that proposal has gotten
very little attention during the course of the acci-
dent investigation. However, that budget contains
significant shifts in focus for NASA. Importantly, it
also represents the first substantial increase in
NASA’s funding in several years, going from $15
billion in FY03 to nearly $15.5 billion in FY04.

The long-awaited nuclear propulsion and power
initiative, dubbed Prometheus, was unveiled and
included a budget request of $279 million. Nuclear
propulsion and power is viewed by NASA
Administrator Sean O’Keefe as a critical element in
a long-term space exploration architecture being
developed by the agency, and he is drawing on the
expertise of the U.S. Navy, which has operated
nuclear powered vessels for several decades and has
refined the technology to make reactors safer, more
efficient, and more compact.

Additionally, NASA requested $39 million for
the Human Research Initiative to study human fac-
tors in missions beyond Earths orbit. While this
funding level is a relatively small investment in this
research area, it represents a shift in NASA policy.
Under the previous Administration, NASA was not
permitted to fund efforts looking at human space
exploration beyond the International Space Station
(ISS), and this program reflects O’Keefe’s desire to
map out an exploration strategy that includes both
robotic and human missions.

In the space transportation arena, work is pro-
ceeding even as the Columbia investigation contin-
ues. NASAs FY04 budget request reflects the reality
that the Space Shuttle fleet will be needed to complete
ISS and perhaps beyond, and the request includes
funds to upgrade the fleet and the ground infrastruc-
ture to improve safety, reliability, and performance.

However, NASA also recognized—even before
the loss of Columbia—that backup options were
needed to transfer crew to and from ISS. The Orbital
Space Plane (OSP), for which $550 million is
requested in the FY04 budget, is envisioned as that
complementary capability, and the details of that
program are still in the early stages. But the basic ele-
ments of the OSP program require the vehicle to be
launched aboard an Evolved Expendable Launch
Vehicle (Lockheed Martin’s Adas V' and Boeing’s
Delta IV), carry 4 or more crew, be more maneuver-
able than the Shuttle while in orbit, and require less
preparation time for launch than the Shutte.

There is also interest among Capitol Hill staff
and some in the aerospace industry to restore fund-
ing to the Alternate Access to Station (AAS) pro-
gram, which had been slated for termination this
summer. AAS was envisioned as a backup cargo
capacity to ISS, and was being managed under the
former Space Launch Initiative (SLI). AAS would
have opened up competition for cargo delivery serv-
ices, which makes it attractive as a means of increas-
ing private sector involvement in ISS.

SLI has been refocused in the FY04 budget to
include the OSP program and the Next Generation
Launch Technology (NGLT) effort, which is fund-
ed at $515 million in NASA’s FY04 budget request.
NGLT includes research for next generation launch
systems and is being closely coordinated with the
Department of Defense (DoD) National Aerospace
Initiative, which is also conducting R&D for future
launch technologies.

nvesTigarnon
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The NASA and DoD ties represent a new area
of cooperation, particularly since relations between
the two agencies has been tense ever since the devel-
opment of the Space Shuttle. But recognizing that
they shared common interests, NASA and DoD
officials agreed that a partnership would be the best
way to take advantage of the unique experience and
expertise that each agency possesses.

One additional variable is a long-awaited White
House review of U.S. space policy. Two studies have
been started, one related to remote sensing and the
other to space transportation. The space transporta-
tion policy review, which was ordered last summer
as National Security Presidential Directive (NSPD)
15, is expected to reinforce the need to develop next
generation launch technologies and to encourage
greater cooperation among federal agencies.
However, the formal review process has been put on
hold pending the Columbia investigation.

Congress has begun its deliberations on the
NASA FY04 budget, and there has already been
one joint House-Senate hearing on the loss of
Columbia. The OSP, space transportation, and
the future of human space exploration will all be
areas of debate in the coming months as
Congress exercises its review of the President’s
budget request and determines spending levels,
and NSS will be engaged with key House and
Senate offices and committees throughout the
108th Congress.

Indeed, as you read this the first NSS Legislative
Conference will be underway or have been com-
pleted in Washington, DC, which provides NSS
members the opportunity to visit members of
Congress and their staff to communicate the
importance of human space exploration. A copy of
the NSS presentation being used on Capitol Hill is
available on the NSS website at www.nss.org.

The coming months will represent both signif-
icant opportunities and significant challenges for
the space advocacy community. While we see some
very positive developments in NASA’s long-term
planning—such as the nuclear propulsion and
power initiative—there are still political hurdles to
ensuring we have sufficient investment in critical
areas such as next generation launch systems.
Additionally, critics of human space exploration
are already taking advantage of the loss of
Columbia to press their case to end or severely cur-
tail the human presence in space. NSS will be
engaged throughout these policy debates to ensure
your voice is heard and that we continue to push
outward to open the space frontier. ud
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Wake-up Call

By Hon. RALPH M. HALL

’ I Yhe nation’s space program is going through
challenging times. The loss of the Space
Shuttle Columbia demonstrated once again
that space exploration is not easy or free of risk. We
are indebted to the brave women and men who are
willing to put their lives on the line in pursuit of our
national goals in space.

An investigation is now underway to determine the specific cause of
the Columbia accident as well as any contributing factors. I hope that
the Accident Board will be successful, and we need to give it time to do
its job. I am not interested in assigning blame for the tragic events, but I
do want us to find out what happened, fix whatever needs fixing, and
then resume Shuttle flight operations. Our human spaceflight effort is
an important part of America’s future in space, and we should not walk
away from it simply because it entails risk.

At the same time, I think the loss of Columbia’s crew should be a
wakeup call. In the 17 years since the Challenger disaster, very little has
been done to improve the odds of survival for Shuttle crews in the event
of an accident. That troubles me. NASA needs to make a vigorous effort
to reassess options for crew survivability systems for the Space Shuttle.
Weight margins and other constraints that may have been limiting factors
in the past may no longer be significant considerations now that the
Space Station is largely assembled.

In a similar vein, I am troubled by the on-again off-again approach to
the development of a U.S. crew rescue vehicle (CRV) for the International
Space Station. Consistent with our international agreements, the U.S. had
a program to develop a CRV. NASA and OMB walked away from the
project two years ago, and now we are being told that we will have to
depend on a new Orbital Space Plane (OSP) program—a program that is
still just on paper—to provide a CRV, with the proviso that the OSP-
based CRV will not be ready until the end of this decade. The logic
behind these starts and stops eludes me.

The fundamental question we have to confront is whether we are
willing to delay developing systems that could increase the chances for
survival of our Shuttle and Space Station astronauts in the event of an
emergency, or whether we instead should try to provide that extra pro-
tection as soon as practicable. I think that the responsible answer to
that question is obvious, and I intend to work to focus attention on
this issue in the coming weeks and months.

Rep. Ralph Hall, Fourth Congressional District of Texas, was elected to Congress in 1980,
and is the ranking member on the Committee on Science, and former Chairman of its
Space Subcommittee. He is also the senior member of the Energy and Commerce
Subcommittee. He served previously from 1950 to 1962 as County Judge of Rockwall
County, Texas, and in the Texas State Senate from 1962 to 1972. A Rockwall native,
Rep. Hall was a Navy carrier pilot during World War II, earned his L.L.B. from Southern
Methodist University, and is married and has three sons and five granschildren.
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The Importance of
Space Exploration

By U.S. SEN. SAM BROWNBACK

ver the past 100 years, America has soared from the first
O flight of the Wright Brothers in 1903, through the vision
of Dr. Werner Von Braun to the moon, and on to the
vastness of space aboard the International Space Station. Although
America has recently suffered a tremendous loss with the
Columbia shuttle accident, we certainly will not stop our pursuit of space exploration.
NASA has, from its inception, been charged with making the impossible possible.
From the early days of the Mercury Program, through the advancements in Gemini,
and the triumphant successes of Apollo, NASA has given us a sense of national pride.
Yet we must not let our pride fool us into thinking that NASA’s work is commonplace.
Each time a shuttle launches and a mission is accomplished, it is a miraculous, hum-
bling event.
Space exploration is risky and there will certainly always be risk involved. But as President

Kennedy so accurately said in 1962, “We choose to go to the moon...and do the other things, “We choose to go
not because they are easy, but because they are hard...”
In fact, American society itself is built upon the idea that success only comes from a stern to the moon . ..and do
effort. Our nation came into being as part of this understanding, that liberty had to be fought
for. American independence was not given, but earned. the other things, not
The importance of persistence throughout history seems almost too obvious to clarify. We
universally celebrate our heroes who drive past obstacles and hardships. But it seems as if we because they are easy,
often take them for granted. When faced with current challenges, such as the loss of the Space
Shuttle Columbia, many are quick to hesitate and mellow. They assume that success is born but because they are
easily; that setbacks are failures in principle rather than unfortunate steps in practice along the
way. hard...”
America is strong. She is steadfast. And she is brave. We cannot let tragedy block our path
to the goal. We must not back down. President John F. Kennedy, 1962

As Chairman of the Science, Technology, and Space Subcommittee in the Senate, I
plan to take an active role in ensuring the dreams of these seven astronauts are not for-
gotten. As NASA determines what went so terribly wrong, we will be diligent in doing
everything we can in the Congress to give NASA the support it needs to make sure we
press forward with scientific advances, and that nothing like this happens again.

Our next step will be to determine what the future of space exploration holds for
Americans— what our goal is and how we get there. The loss of the Columbia should serve
as a step in our quest to advance American exploration. It should not hinder or challenge the
objective, but make us steadfast in our resolve. The tragedy that NASA is enduring will not
dissuade or discourage America from venturing into space. Our commitment to space explo-
ration is firm. And our commitment to discovery remains. America will return to the skies
and we will do so with pride.

Sen. Sam Brownback was elected to the Senate in 1996, and serves as Chairman of the Senate Subcommittee
on Science, Technology, and Space of the Senate Commerce and Science Committee, and also serves on the
Senate Committee on Appropriations, the Committee on Foreign Relations, and the Joint Economic Committee.
Mr. Brownback was elected to the House of Representatives in 1994 following a career as a Lawyer, following
graduation with a Law Degree from the University of Kansas and a Bachelor of Science degree from Kansas
State University. He is married and has five children.
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hen the Space Shuttle Challenger accident

happened in 1986, I was one of those teens
who got scared away from space for a while. The
sadness of the astronaut’s family members was too
much for me. But, after my shock and sadness
dulled, I came to realize that the exploration of
space is so important that it’s worth the risks these
astronauts take.

This time, with Columbia, my feelings are even
more personal because I met one of the astronauts
in person. I had the honor of interviewing Kalpana
“KC” Chawla in May of 2002 for my book, Women
Astronauts. So, | nearly passed out when I turned on
the TV the morning of 1 February 2003 to learn
that she and her 6 crewmates died onboard the
Space Shuttle Columbia as it re-entered the atmos-
phere. It still seems so unreal.

She introduced herself to me as “KC” and was
so kind and absolutely brilliant. She talked about
the magic of weightlessness and seeing Earth from
space. I only met her once, but I genuinely liked
her. She was a nice, gifted person with a radiant
smile and a charming Indian accent.

Our interview took place on 14 May 2002, just
two months before her originally scheduled July
launch on STS-107. Less than six weeks after we
met, the mission was delayed and eventually set for
a January 2003 launch. For KC to take the time to
talk with a writer while in critical mission prepara-
tions is still amazing to me. She was a great sup-
porter of public outreach and knew that encourag-
ing young people was important. That’s one of the
reasons she was so excited about the student exper-
iments on the mission. About one Texas A&M
experiment, KC told me, “What’s incredible to me
is how smart the technology behind this experiment
is that the students have come up with.” The exper-
iment was called STARNAV and was successfully
completed before the accident.

Kaplana, “KC” to her friends, was born on 1
July 1961 in Karnal, India, a market town north of
Delhi. A naturalized U.S. citizen, KC was the first,
and only Indian-born woman astronaut, but she
didn’t think that made her special in any way. She
told me, “I personally try to avoid all the fuss.
Perhaps more than anybody else, I feel very strong-
ly that, you know, that we are human beings on this
planet. And, I just feel lucky that I got selected for
this program. And I just feel lucky to be assigned to
my second mission.” She was happy to be doing the
things that she liked to do. “I absolutely do not
focus, or think of the fact that I was the first this, or
the first that,” said KC. “I think most of the time,
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it’s really the interest that matters — what you want
to do, and knowing that, pursuing that, and then
staying on track before tiring out.” At that point, a
huge smile broke out on KC'’s face.

KC and I talked for over an hour. One story
that I especially enjoyed was about her first flight
into space onboard STS-87 in November 1996.
“On our flight we had a camera which was mount-
ed in the front and it [was] looking at the Flight
Engineer and me sitting behind the pilot,” KC
remembered. “When you look at that video, as
soon as we lift off, there is the biggest smile on
both me and my Flight Engineer’s faces. And it’s
sort of stuck on our faces for a lot of minutes. I
mean, you look at this and it’s hard to believe these
people are just looking at their systems and books.”
That joy carried on into the mission.

“Living in space is so effortless.” KC remem-
bered feeling, “like Alice in Wonderland. You can
float from mid-deck to flight-deck just by pushing
against a wall.” When she had a free moment, she
looked out the window. She described floating in an
almost fetal position with her knees tucked close to
her chest and her arms wrapped around her legs.
“You see this whole Earth floating by below you,
and especially if you are there during the day and
night cycle, you get to see a magnificent sunrise
with all the colors.”

KC remembered watching Earths storms at
night, and how the lightning would shimmer
through the clouds. She remembered thinking the
experience was “purely magical.” She described her
return to Earth as, “almost like you were coming
into another dimension, because you simply could
not touch what you had left.” She was obviously
looking forward to returning to space a second time
to again experience weightlessness and the beauty of
Earth from space.

She talked about using low Earth orbit space sta-
tions as a base to launch into outer space, of using
tools in space, remote sensing, and telescopes. But
what KC seemed most excited about was going to
the Moon and beyond. She spoke of going beyond a
simple return to the Moon; she wanted us to build a
research station to study its geology and to peer into
outer space. “We've been to the Moon on some very
successful journeys, but we haven't really gone there
in the [way] that we've gone to low Earth orbit.” She
spoke of using the lunar environment and searching
the south polar crater for water that would allow us
to live, build, and make rocket fuel.

KC served as Flight Engineer on STS-107. It was
her job during launch and re-entry, “to diagnose that

Opposite Page:
Kalpana “KC” Chawla
working in SPACEHAB
aboard STS-107.
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this is the malfunction, this is what we need to do.”
It’s possible that she was the first person onboard
Columbia to notice problems with the orbiter.

If you were able to ask KC and her crewmates,
they'd tell you that human spaceflight is a risk, but
that it must continue. That was their dream and I

believe it will continue. To stop exploring space
now would be to go against all that the crew of the
Columbia believed in and worked so hard to
achieve. Hopefully, the lessons that we will learn
from this tragedy will save lives in the future.

The loss of the Columbia crew is deeply sad and
painful to me. And to lose our very first space shut-
tle adds to the grief. But, we have to remember that
the Columbia crew knew the risks of spaceflight.
Because the Shuttle is the first vehicle of it’s kind,
an astronaut’s journey into space is always danger-
ous. Every astronaut knows that there is always the
possibility she won't come home.

It brings me a lot of comfort to know that these
women and men were doing what they loved to do
up until the very moment their lives ended. Many
people don’t have careers they love and that’s anoth-
er thing that these astronauts should be remem-
bered for. They had a dream and wouldnt give up
until they saw it come true.

Helping young people was important to KC.
Her advice was to find what you have a talent for,
and to do what you enjoy most. “The hardest thing
that anyone of us faces is to really know what it is
you want to do,” KC told me. “A lot of times the
grass is greener on the other side, you know? You,
yourself have a talent for something incredible, but
you do not value it. [You see] something somebody
else is doing and it just seems more valuable. So you
are willing to give up on a gift that you have already
because something else seems more intriguing — for
the time being. So, the first thing I think we should
make sure is — ‘yes — this is what I want to do.”

KC had similar advice for people who want to
become astronauts. “For the astronaut business,
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you could really be from widely varying back-
grounds. You could be an engineer from literally
any field, a physicist, chemist, biologist, medical
doctor, geologist; I mean it’s just an extremely wide
field.” As to which field to pursue, she repeated her
advice to find what you do best. “Know yourself —
‘this is the area I want to pursue, but not because I
want to be an astronaut. But, because this is what
I love doing. And if in doing so I can get to win
this lottery, so to speak, then great. If not, then I've
picked up something that I still love doing.” I guess
after you've figured out how to get there, the final
thing is to make sure you have the perseverance to
stay on that path.”

Those who are selected to become astronauts
have a great responsibility. Astronauts are heroes
because they risk their lives to gain new knowledge
that will help all of us in the future. Bravery means
knowing the risks and taking the chance anyway,
because you're doing what you believe is worthwhile.

A videotape of the crew just minutes before the
problems began shows KC smiling at the camera.
That's how I will remember this brilliant astronaut.
Being an astronaut was obviously a great honor to
her. But most importantly, she loved her job!

I feel honored to have met KC Chawla. This
time, the tragic loss of astronauts has not scared me
away from space. Knowing that they lived to see
their dream come true gives me comfort. Now that
I’ve met some of these extraordinary people, I real-
ize that they know what they’re getting into. I now
understand why they are willing to risk their lives to
bring knowledge to us here on Earth. We will always
honor them for their bravery and vision. And I will
always remember KC and her brilliant smile. »d
Science Journalist Laura S. Woodmansee works in Southern
California. Apogee Books published her first book, Women
Astronauts in 2002. Her latest book, Women of Space: Cool
Careers on the Final Frontier, also from Apogee, will be
released in late Summer 2003. Woodmansee can be con-
tacted through her website: www.woodmansee.com.

Opposite Page:
Kalpana “KC” Chawla
and Laurel Clark smile
for the camera before a
training session in the
Space Vehicle Mockup
Facility at JSC.

Above Left:

Kalpana Chawla
pictured on Columbia's
flight deck.

Above: Portrait of
mission specialist
Kalpana Chawla

march - april 2003 19



.
20 march =« april 2003

-.—_I e 4 ﬁ,,’_ﬁ;‘r »a
/ ) @
Y

1 FE

The day
The day
The trag

What do

ALABAMA
“To be honest, I
never gave the space
shuttle missions
much thought. It’s so
much a part of what
we do all the time in
our space program.
Now it makes me
stop and think just
how serious it is.
Lives are actually at

stake.”—Bill S.
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By TaMMY RUGGLES - PHOTOGRAPHS BY JOE IMIARINO

BRUARY 2003

merica Speaks

the space shuttle Columbia fell to earth.
the world mourned. The day America’s heart was broken.
edy has touched us all, from space centers, to small diners, to kitchen counters.

es the loss mean to us? What does America’s heartland have to say?

ALASKA

“You hear things
about disasters like
the Challenger, and
you think, surely that
won't happen again.
Then Columbia
happens. We just take
safety for granted.”

—Bonnie T.

o O8N
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ARIZONA

“It feels like when
you hear about soldiers
dying for our country.
Or firemen and
policemen dying in
the line of duty.

This is a lot like that.
The crew was so
brave. My thoughts
and prayers are with
their families.”

—Sandra B.

ARKANSAS
“Your first response is
you want to blame
someone. NASA. The
control people. God.
And then you think,
“These things are
bound to happen
sooner or later.
Human people make
human mistakes’.
We're just lucky we
haven’t had more.”
—Lucas M.

CALIFORNIA
“Words can’t describe
it. I felt like I did on
9-11. That helpless
feeling of loss and
hopelessness”
—Juanita M.

COLORADO
“I was deeply sad-
dened by the tragedy,
but then a few days
later I felt a sense of
pride in the crew.
They knew what they
were getting into.
They knew the risks.
And they went any-
way. They did it for
mankind. We have to
be proud about
that.”—Larry S.

- —

CONNECTICUT
“I wouldn’t do what
they did. It takes a
special person to get
on a space shuttle
and thinking in the
back of your mind,
‘Something terrible
could happen and I
may never come
home’””—L.M.

DELAWARE
“You couldn’t pay me
a million dollars to

do what they do.”
—Jerry R.

FLORIDA
“We grieved as
individuals, and

then we all grieved
together as a nation.”

—Shelley B.
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GEORGIA
“Sometimes I wonder
if it’s worth it. When
I think of the families
left behind, I don’t
think so.”—Charles H.

HAWATII

“We pay millions of
dollars to support the
space program. We
don’t expect tragedies
like this to happen.
But on the other
hand, can we really

expect them not to?”
—Maria E

IDAHO

“I wouldn’t want to
be those families
right now. No matter
how prepared they
were for the worst,
you know damn well
they weren't ready for
the news they got.”
—H.B.

ILLINOIS
“I’'m an emergency
relief worker and see
death and loss all the
time. Still, tears came
to my eyes when I
heard the news.”
—Laura E.

INDIANA
“I didn’t even know
there was a mission
until I heard about
the disaster.”
—Pablo M.

ITowa

“It makes you stop
and think about how
fragile life is, and
how it can be gone
in an instant.”

—Leah D.
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KANSAS

“I wanted to write a
letter to the family
members who lost
someone, but when I
sat down to do it, no
words would
come.”—Misty S.

KENTUCKY
“I think the media
was insensitive to the
families of the
Columbia crew in the
graphic reporting of
finding their remains.
They could have used
more thoughtful
terminology in their
descriptions.”
—Penny L.
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LOUISIANA

“I can think of better
ways to spend our tax
dollars. Especially
when you think
about those kids who
don’t have a parent
anymore.”—Billy T.

MAINE

“I went to church the
next day and cried
like a baby. And I got
angry at God and
asked, “Why, why,
why?””—Sam L.

MARYLAND
“I didn’t know my
five year-old-daughter
realized the enormity
of what happened
until I saw her crayon
drawings of a broken
space ship falling
from the sky,
followed by a trail

of smoke.”

—Becky V.

MASSACHUSETTS
“I'm just glad it
wasn't any of my
family on that
spaceship.”

—Lucas B.

MICHIGAN
“Not many talked
about it in my neigh-
borhood. Just goes to
show you how we
take life for granted.”
—Dale H.

MINNESOTA
“A lot of people serve
humanity in different
ways. This was

theirs.”—Melissa H.

MISSISSIPPI

“You want to just pull
your hair out and
scream, ‘It’s not fair!
They were innocent!”
—Honor P.
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MISSOURI
“I would be looking

for somebody to sue.”

—Mitch F

MONTANA
“Space travel isn’t like
getting in your SUV
and driving down to
the 7-11. It’s serious
business, and our
country needs to
wake up and pay
more attention and
respect to those brave
enough and skilled
enough to do it.”
—Gerardo P.
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NEBRASKA
“If these were
criminals deserving
of some extreme form
of punishment, it
wouldn’t be so bad.
But these were seven
decent people doing a
very dangerous job in
the name of progress
and exploration. At
times I think, “What
a brave team.” Other
times I think, “What
a waste’.”

—Chuck W.

NEVADA

“Our society is so
celebrity-driven. We
idolize drugged-out
rock stars and deca-
dent movie stars. We
salivate over the dirty
laundry of has-been
stars. Why isn’t more
media attention given
to everyday heroes
like these astronauts?
Our priorities are in
the wrong place. It’s
sad that it takes a
tragedy like this for
the event to get this
level of air time.”
—EB.

\u\

NEw
HAMPSHIRE

“I didn’t think much
of the space flight
until I heard about
the disaster on the
news.”—Steve M.

NEW JERSEY
“Just when our nation
starts to recover from

9-11, this.”—Luke B.

b1
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NEw MEXICO
“I wouldn’t want to
go up there in space
myself, but 'm glad
somebody does it. We
need to keep reaching
out and learning.
Even if we lose people
in the process. It’s our
way.”—Martina S.

NEw YORK
“It was a mini 9-11.
They weren’t
attacked, of course.
But they were still
taken away from us

in a senseless tragedy.”
—Luigi M.
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ALL PORTRAITS NASA

Heroes All

Seven astronauts were lost February 1st when Columbia was destroyed in the skies high above Texas.
Twelve children lost parents; four wives lost hushands, and two husbhands lost wives. This crew of explorers and

experimenters were as diverse a group ever to launch aboard a Space Shuttle. They were real people, risking their lives for all of humanity,
journeying into the unmapped darkness to advance the cause of space exploration for ourselves and future generations.

24 march
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Willie McCool,

Pilot

A native of San Diego, California,
McCool was a Navy test pilot fol-
lowing his graduation from
Coronado High School in Lubbock,
Texas. He also was a graduate of
the U.S. Naval Academy in
Annapolis, Maryland. McCool had
flown more than 2,800 hours
aboard Navy fighters before
becoming a NASA astronaut in
1996. His launch aboard Columbia
on January 16, 2003 was his first
space flight. He was married with
three children.

Capt. David Brown,
Mission Specialist 1

i Capt. Brown was a native of

Arlington, Virginia and was a
graduate of the College of William
and Mary, where he majored in
Medicine and Biology. He attended
the Eastern Virginia Medical
School where he became a
Doctor. He joined the U.S. Navy

as a Flight Surgeon but he also
became intrigued with airplanes
and flying. In 1988 he became one
of the few Navy doctors to be
accepted into flight training. But
his dream was to fly in space, and
NASA chose him for the astronaut
corps in 1996.

Lt. Col. Michael Anderson,
Payload Commander

Col. Anderson was born in
Plattshurgh, New York. His interest
in space and flying led him to
major in Astronomy and Physics

at the University of Washington,
where he earned a Bachelor of
Science degree. After graduation,
Anderson joined the U.S. Air Force
as a fighter pilot. He obtained a
Master’s Degree in Physics from
Creighton University, Omaha
Nebraska. NASA chose him for the
astronaut corps in 1994, and his
first flight into space was aboard
the Shuttle Endeavour in 1998. He
was married with two children.

Dr. Laurel Clark,

Mission Specialist 2

Laurel Clark was born in lowa,
and graduated from the University
of Wisconsin with a medical
degree. She joined the U.S. Navy,
and became a Flight Surgeon,

where she spent a decade aboard
ships and submarines and learned
scuba diving. Chosen as a NASA
astronaut in 1996, her Columbia
flight was her first space mission.
Dr. Clark and her husband an eight
year old son.
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Rick Husband,

Mission Commander

His lifelong dream of being an
astronaut was achieved in 1999
when he flew into space for the
first time aboard Shuttle Discovery.
A native of Amarillo, Texas, Rick
was an Air Force Colonel and
graduate of Texas Tech University.
He was an Air Force Test Pilot,
receiving his flight training in
Oklahoma before obtaining a
Master’s Degree in 1990 and
entered astronaut training in 1994.
He had compiled 3,800 hours of fly-
ing time aboard 40 types of planes.
Rick was married and had a
daughter and son.

Dr. Kalpana Chawla,
Mission Specialist 2

Dr. Chawla was a native of Karna,
India when she decided to study
aerospace engineering. Following
her graduation from the Punjab
Engineering College in 1982, she
moved to America, where she
attended the University of Texas,
graduating with a Master's Degree
in Aerospace Engineering, and
then Doctorate from the University
of Colorado. She became an astro-
naut in 1994, and made her first
flight aboard the Shuttle Columbia
in 1997. Dr. Chawla and her
husband lived near the Johnson
Space Center in Houston, Texas.

Col. llan Ramon,

Payload Specialist 1

Col. Ramon was the son of a
Holocaust survivor and a native of
Israel. He grew up outside Tel
Aviv, graduating from the Israeli
Air Force Flight School. A veteran
of the 1973 Yom Kippur war, Col.
Ramon left the Air Force in 1983 to
earn a Electrical and Computer
Engineering degree from Tel Aviv
University. He returned to the Air
Force and was selected as a
NASA astronaut Payload
Specialist in 1997. His Columbia
flight was his first. Col. Ramon
was married with four children.
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NORTH
CAROLINA
“We didn’t need
another loss like that.
You hope for even
one survivor. But
there was no one

left.”—Carrie T.

NORTH
DAKOTA

“I hate what hap-
pened, but I don’t
think we should stop
the space program or

anything.”—Louis P.

OHIO

“The Columbia crew
sacrificed their lives
for space exploration.
They are the
Christopher Columbuses
of our day. We
shouldn’t see this as
just another space
craft accident, but a
loss for our country,
and even the world.”
—Tom R.

OKLAHOMA
“I don’t know how
much say so we have
in whether to keep or
ditch the shuttle
missions, but we need
to be spending the
money here on

earth.”—Mark B.

OREGON
“We lost those
astronauts, yes. But
we have to forge
ahead. Just like they
did when the wagon
trains came across.
We have to grieve,

accept, and move
on.”—Bob D.

America Speaks

PENNSYLVANIA
“Like everybody else,
I was glued to the
TV when I heard
about it. I was root-
ing for somebody to
live. The 9 miners
had been saved. So
we were hoping and
praying that someone
would make it. But
the news just got
worse and worse, and
hope got weaker and
weaker. Finally we
had to realize that
there isn’t a miracle
around every corner.
Not for everyone.”

—Laura M.

RHODE
ISLAND

“It’s not the monetary
cost I mind so much
when it comes to the
space shuttle missions.
It’s the cost of life. It’s
so high. With our
vast technology, can't
Wwe use computers to
explore, or robots?
Do we have to send
real humans up there?”
—Sandra B.

SOUTH
CAROLINA
“I don’t know much
about it, but I know
how I'd feel if I lost a
family member like
that.”—Sara E
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America Speaks

SouTH
DAKOTA

“I don’t speak for
everyone, but some-
times I wonder if
these civilians-turned-
astronauts know what
they’re getting into. I
guess they know it’s
more than a ride at
Disneyland, and I'm
sure they get training
and preparation, but
still, I would think
twice.”—Ted M.

TENNESSEE
“It was a sad day for
everybody. One I'll
never forget because
me and the kids were
just talking about it.
One of them had to
do a book report on
space missions. It was

awful.”—Betty C.

TEXAS

“Where would we be
if explorers turned
around and went
home halfway across
the Atlantic? Do we
stop looking for cures
for diseases? Do we
stop experimenting
or exploring? We'd
die if we did that.
And we'll die, in our
spirits, if we ever stop
going into space.”

—Mike N.

26 march = april 2003

UTAH

“It’s the worst thing
you can hear. I felt
helpless. All T could
do was pray for those
people.”—Maria V.

VERMONT
“I tried to explain it
to my Sunday School
class the next day. It
was hard. Because the
kids kept asking,
‘How could God let
that happen?’ It
wasn't an easy day. I
can only imagine how
it was for the families
of the lost crew.”

—Mildred M.

VIRGINIA
“The Columbia
crew—all the crews—
are like our own.
People to be proud
of. People to look up
to. When you lose
people like that, a
little humanity is lost.
And in that loss,

won back again.”
—Lillian P.

WASHINGTON
“Nobody deserves to
go that way. It’s a
tragedy all the way
around. That should
be a message to
appreciate your loved
ones, because no
matter how careful
they are, bad things
happen.”—]Joe K.

WEST
VIRGINIA
“It reminds me of a
flood I was in one
time. My house got
washed away. I lost
some people. You feel
real, real small in a
time like that. Like a
grain of sand in the
whole wide world.”

—B.E.

WISCONSIN
“I'm a veteran, and
I've fought in war,
and lost buddies in
war, and had to fight
and kill in battle. ’'m
a pretty tough cookie
and it takes a lot to
make me cry. But the
astronauts going the
way they did, it got
to me. They were
doing something that
I guess about every
man, woman, and
child dreams about,
and that’s going into
space. It was sup-
posed to be a positive
thing. Something
good. But it’s gonna
take a while to find
the good in losing
them.”—C.R.

WYOMING
“If the Columbia
crew could talk to us
right now, theyd say,
‘Don’t give up. Keep
exploring. Keep going
up. Do it for us. Do
it for everyone’.”
—DPete L.
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We have forgotten
the dangers of
travel by rocket...

George W. Bush
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Space Shuttle in Human Spaceflight

JOE MARINO

In 1986, space historian and policy analyst John Logsdon
wrote: In the aftermath of the January 1986 Challenger
accident . . . The shuttle is likely to be used only for those
missions for which it is particularly qualified, and any
notion that it can ever be operated routinely or cheaply
has been abandoned. Thus, while the space shuttle is an
impressive technological achievement and gives the
United States capabilities for manned operations in
space that no other country possesses, the shuttle
program must be assessed as a policy failure, at least in
terms of meeting the objectives that have been its

articulated rationale since 1972.

In February 2001, the space shuttle Atlantis deliv-
ered the $1.4 billion Destiny laboratory to the
International Space Station (ISS). Between
President Nixon’s 1972 announcement that a Space
Transportation System (STS) would be built, to its
first launch in 1981, the 1986 Challenger tragedy,
the first hook-up with the Russian Mir space station
in 1995, carrying John Glenn into space in 1998,
and delivering the most expensive module to the
ISS in 2001, speculations have oscillated consider-
ably about the place that the shuttle would ulti-
mately hold in history.

That the shuttle did not fulfill its original goals
was clear in the mid-1980s. But, fifteen years later,
it is just as clear that the shuttle has maintained an
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important role in the space program. That is, quite
simply, helping to keep the dream of human space-
flight alive. The space shuttle has kept Americans
(and others) in space while attentions on Earth have
turned considerably from exploration and imagina-
tion to introspection and pragmatism. The so-
called romantic era in space — characterized by
some as barnstorming and by others as mankind
gloriously fulfilling its destiny — may well be over.
But the space shuttle has provided an important
bridge into the still evolving next era.

DEVELOPMENT
In terms of meeting its original goals the shuttle
was, from even before its first lift off, the ultimate

NASA

President Richard M. Nixon
and Dr. James C. Fletcher,
NASA Administrator,
discussed the proposed
Space Shuttle vehicle in
San Clemente, California,
on January 5, 1972. The
President announced that
day that the United States
should proceed at once
with the development of an
entirely new type of space
transportation system
designed to help transform
the space frontier into
familiar territory.
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Full view of Space

Shuttle Challenger

in space. A heavily
cloud-covered portion
of the earth forms

the backdrop for
this scene.
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NASA

mousetrap-designed-by-a-committee and subse-
quently doomed to policy failure. Looking back to
the shuttle’s origins as part of the post-Apollo pro-
gram (PAP), NASA’s plan was to utilize the shuttle
to take astronauts to a space station, which in turn
would serve as a stepping stone to Mars. In keeping
with the American been-there-done-that attitude,
however, the public and politicians had for the most
part lost interest in space after the first Apollo land-
ings. Anyone over 45 who has watched Tom Hanks
in Apollo 13 likely squirmed uncomfortably in
their chair at the part where the live television
broadcast from space is, unbeknownst to the astro-
nauts, canceled due to lack of interest. Sad, but
embarrassing — and true. Unfortunately, NASA
didn’t seem to appreciate the changing mood in the
country. Further, its unique and artificial birthing
as a fair-haired child among political bureaucracies
left them ill-equipped to make their case for a new
raison d’étre. With all other parts of the PAP can-
celed or on indefinite hold, NASA was left grateful
for the shuttle as a project big enough at least to
keep their engineers busy. With no space station,
however, the shuttle was from the start a vehicle
with nowhere to go.

Hence the scramble began for policy goals,
which would theoretically drive development
design. There were important intercultural discon-
nects which occurred early on as well. Engineers
design according to mission requirements. Also,
NASA engineers had a history of designing space-
craft in the same manner as (Cold War era)
weapons systems engineers — and cost was no
object. However, in the case of STS, politicians
were intimately involved in not only the decision
but the design, and cost was most definitely a con-
sideration. Development of a system which would
provide low-cost (between $8-10 million per
launch), routine access to space (between 25-30
flights per year), and meeting Department of
Defense (DOD) requirements for certain space
missions were the initial policy targets. Meeting the
first goal became impossible, though, due to design
changes required to meet the second requirement.

Later, other factors came into play. I was once
severely chastised as un-American by an audience
member at a military institution when I commented
in a lecture that jobs in various federal programs in
states critical to Nixon’s reelection was a factor in the
shuttle approval process. But, from Apollo to the ISS,
jobs have always been key to space-policy decision-
making. Nixon was also interested in maintaining a
potent manned space program — for both the prestige

to be yielded and the technology to be developed.
None of this is nefarious; it simply made designing the
vehicle difficult by engineering standards, especially
since there was a budget ax over NASA’s neck pretty
consistently through the process. Design teams were
forced to sacrifice lower operational costs in order to
work within the development funds allotted. With a
constantly moving target of policy goals, and account-
ants helpfully sketching shuttle designs for stunned
but accepting NASA engineers, its a wonder the shut-
tle ever flew at all.

PRE-CHALLENGER

But the shuttle does fly, and prior to the Challenger
accident, it flew with promises and timetables and
cost estimates which, in retrospect, program inti-
mates likely forced themselves to accept, though
likely even then didnt believe. Although cost esti-
mates for shuttle missions had grown steadily since
the early 1970s, the same type of reassessments were
not true of launch schedules. As late as 1984,
NASA officials continued to profess the intent of
reaching 24 flights per year. There was a continual
push for more launches, and a tighter schedule,
even though between 1981-86 there were only a
total of 25 shuttle missions. As all the reports, stud-
ies and investigations have shown retrospectively,
the shuttle was an accident waiting to happen in
1986. Far too many of the lessons learned during
Apollo were scrapped in the STS program because
of fiscal and, yes, political and public pressures, to
perform, and often.

After the excitement and kudos which followed
the initial flights of the STS, NASA was confronted
with a public relations dilemma. It had sold the
space shuttle as routine access, but as an agency
beholden to federal funds to operate, routine does-
n't get the kind of attention that history had shown
necessary to sustain a high-tech, high-cost program.
Because the shuttle really had nowhere to go, the
agency was confronted with the humdrum reality of
operating the STS as a local trucking service to
orbit. Further, as commercial launches on the
Ariane would later indicate, it wasn’t even a very
competitively priced trucking service.

In the years before Challenger spaceflight had
become routine to the American public.
Attendance at shuttle launches had dropped, no
longer could school children recite the names of the
latest astronaut crew, and the media was neither a
cheerleader nor merely indifferent, as it had been
(both) in the days of the Apollo program. Instead,
it was demanding. Dan Rather’s network television
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news broadcast the night before the Challenger
accident exemplifies the external attitudes NASA
knew it faced. Instead of stressing the prior launch
postponements as evidencing admirable caution on
NASA’s part, Rather took a more sarcastic
approach. “Yet another costly, red-faces-all-around
space-shuttle-launch delay. This time a bad bolt on
a hatch and a bad-weather bolt from the blue are
being blamed. What's more, a rescheduled launch
for tomorrow doesn’t look good either. Bruce Hall
has the latest on today’s high-tech low comedy.” Yet
the media, the public, and politicians seemed
almost betrayed when Challenger investigations
“revealed” that space travel is very difficult, costly,
and dangerous. NASA was damned for changing
and in some cases reversing their own standards
(contractors having to prove a vehicle safe to fly ver-
sus that it was not safe to fly) as part of an effort to
maintain their schedule and keep up the pretense of
routine access, while attempting to provide space
spectaculars on a regular basis.

POST-CHALLENGER
When the space shuttle returned to orbit in 1988,
it was with multiple redesigned systems, and a new
mandate. No longer would it be used to place com-
mercial satellites in orbit, but it would, as Dr.
Logsdon stated, be used for missions specifically
requiring its unique capabilities. That was good
news and bad news for NASA. Illusions of low-cost,
routine access to space were dispelled and they were
no longer placed in the impossible situation of
maintaining the pretense. What, however, were
they to do? What were these missions specifically
requiring the shuttle’s unique (technical and non-
technical) capabilities? Clearly there were some.
The Hubble repair mission in 1995 required astro-
nauts. Retrieving the Space Flyer Unit (SFU) in
1996 required the space shuttle’s robotic arm. But it
was through political maneuvering — United States
and Russia merging their manned space programs
in 1993 — that the shuttle program really got back
on track in terms of having a raison d’étre. It was
through that political move, vigorously supported
by President Clinton, that NASA was able to trans-
form its faltering space station Freedom into the
current ISS. Poof! The space shuttle was returned to
its original mission from the post-Apollo program!
The shuttle would take astronauts to and from the
ISS for assembly and, later, crew transport.

In 1995, there was considerable hoopla when the
shuttle met Mir in the first US—Russian encounter
in space since 1976. The media was on it. The space
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program was once again receiving considerable
attention, and all positive. For some analysts, like
myself, however, it was somewhat difficult to buy
into the hoopla. In my own case, it was particularly
difficult because my space-smart, then-11-year-old-
son kept asking why there was such excitement over
repeating an event first done almost twenty years
prior, and shouldn’t we be more concerned that we
no longer had the capability to get to the Moon,
which we had then. True, true, I mumbled, but this
time it was important because it was a step forward
toward a space station. The fact that Mir was a space
station was not lost on my son, but I managed to
evade that issue. It didnt matter, I explained; blasé
and cynical attitudes about space had been replaced
by excitement and optimism.

Between then and now, another major event in
the life of the space shuttle occurred. NASA flew
Senator John Glenn on the shuttle in 1998.
DPoliticians had flown on the shuttle before. Utah
Senator Jake Garn flew in 1985, and Florida
Congressman Bill Nelson flew in 1988. Although
the scientific value of their part in the missions can
be debated, the political value is indisputable. Both
men held congressional positions key to the space
program and though supporters before their flights,
they became personal champions afterward.

On 30 January 1986, Senator John Glenn was
quoted in the Washington Post as saying, “If the
taxpayers believe that the space program is becom-
ing a cosmic carnival ride, then we face the very real
prospect that they may withdraw their public sup-
port.” Twelve years later, Glenn eagerly climbed
aboard the cosmic carnival ride, just before retiring
from the US Senate. The opportunity was clearly
too much to pass up — as it likely would have been
for most anyone. Since he was retiring, though, his
political value as a space supporter in Congress was
limited. Why then he got such a valuable ticket on
the ultimate congressional junket is uncertain:
rumors range from a loyalty reward for his role in
the Senate hearings on campaign finance reform to
Marine connections in NASA.

The official NASA line was that Glenn went into
space at age 77 to study physiognomic effects of
space travel on aging. A data point of one, however,
coupled with the fact that NASA had just retired
their oldest astronaut, Storey Musgrave, at age 62
after being told he was too old to return to space (or
maybe he just wasn’t old enough) makes the scien-
tific value or priority of the mission questionable.
What is unquestionable, however, is the value of
returning a certified American hero to orbit. The
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Official portrait of the
STS 51-L crewmembers.
In the back row (l.-r.)
Mission specialist
Ellison S. Onizuka,
Teacher in Space
Participant Sharon
Christa McAuliffe,
Payload Specialist

Greg Jarvis and Mission
specialist Judy Resnik.
In the front row (l.-r.)
Pilot Mike Smith,
Commander Dick
Scobee, and Mission
specialist Ron McNair.
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Endeavour and its crew
of six glide in to
Runway 15 at KSC's
Shuttle Landing

in 1996.
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positive media attention NASA received was com-
parable to that in the heady days of Apollo. Senator
Glenn chatted with late-night television host Jay
Leno from space. Crowds cheered and followed the
mission with rapt attention. It went beyond NASAs
wildest dreams. And what that reminds us is this:
People don’t throw parades for robots. Perhaps the
romantic era of human spaceflight is gone — but
some variation will certainly follow.

THE SHUTTLE LEGACY

Exploring for the sake of exploring is clearly not in
vogue right now. But that doesnt mean that space
travel won't occur in some other form. 1998 was the
first year that commercial space spending exceeded
that of government space spending. Global space
commerce is estimated at over $100 billion per year,
and increasing at about 9% annually. The impor-
tance of these numbers and their impact should not
be underestimated. The tide is turning,

“Space” has long been a development anom-
aly. Comparing any new field of technology
development (computers) or the “opening” of a
geographic region (the American West) to space,
one finds significant differences. Usually, govern-
ment plays a key role in providing funding for the
initial technology push, or in providing protec-
tion for private entities making their move into a
new frontier. But when one reviews space history,
the government not only provided the funding
for the initial technology push, but became the
operator for the technology developed. In space,
the government not only laid the tracks for the
railroads to go West, but through circumstances
and sometimes intent, became the train operator
and the only passenger.

It took a long time for that paradigm to be bro-
ken. In the 1980s NASA Administrator James
Beggs had what some considered as the audacity to
suggest privatizing the shuttle. He was promptly
told by Congress that such an act would be similar
to selling the Statue of Liberty — both being sym-
bols of national pride. But the shuttle is not just a
symbol, it is a space transportation vehicle. As
merely a symbol, it becomes almost untenably
expensive to support. Then, when United Space
Alliance took over shuttle operations in 1996,
Congress hailed it as a transition long overdue. The
shuttle continually suffered from being redefined
by fungible political goals. That it has withstood its
technical and political redefinition is a testament to
both the vehicle and the men and women behind it.
It has kept Americans in space, in a partially

reusable vehicle rather than one originally designed
as an intercontinental ballistic missile (ICBM),
until this new era of space can define itself.

The transition to the next era will not be easy.
Space transportation still looms as the single
biggest inhibitor of space development, with the
cavalry that was supposed to arrive in the form of
a second-generation reusable launch vehicle,
unfortunately, not at all a sure thing. The X-33
and VentureStar programs have proved frustrat-
ing. The Space Launch Initiative is the newest
government plan. Even with technical promise,
the same pitfalls which befell past government
programs remain. Any program reliant on gov-
ernment funds and direction exists on whim and
unpredictability. And, unfortunately, there are
still disturbing references to designs for “shuttle
derived vehicles.” The shuttle has done its job —
terminal nostalgia for it will only result in the
same ill effects that terminal nostalgia for the
Apollo program nearly had for NASA.

There is, however, hope. There are growing and
persistent indications — witness the 1998 commer-
cial space figures — that we are finally moving
toward a more mainstream development program
for space. This program will be one based on mar-
ket demand and private enterprise rather than poli-
tics and public opinion regarding tax dollar priori-
ties. Programs like the X Prize offer new models of
working toward new goals. Dare I suggest that
space tourism will provide the impetus? Dennis
Tito has certainly shown that there is interest.

Tourism efforts do not need to burst forth
immediately, fully developed with hotels-in-space,
weekend excursions to the Moon and honeymoon
brochures. Orbital and even sub-orbital flights for
Earth-gazing and the zero-g experience may well
provide the impetus for the private sector to get
involved and stay involved over the long-term, or as
long as there are paying customers. Will space
tourism push the next step forward in space trans-
portation? Maybe, maybe not. But if it does, it will
have the space shuttle to thank. It should not be
forgotten either that the Challenger crew included
a teacher, Christa McAuliffe: another testament to
the desire of ordinary people to go into space. The
space shuttle, with its problems and politics and
tragedies and triumphs, did not allow the dream of
human spaceflight to fade into obscurity.

And the loss of Columbia wont stop that
dream, either. It will keep the dream alive. nd
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oday there are major changes afoot in the evolution of space transportation. For the transport of

humans into space, the venerable space shuttle system faces crucial decisions about how long it will con-
tinue to fly—and how much the nation will spend on upgrading its systems. The future of the shuttle will
directly impact the development of the next generation of reusable launcher—the Space Launch Initiative’s
2nd Generation RLV (SLI). If full funding for the actual construction of the SLI-yielded design isn’t
forthcoming after 2006, when the design selection is set to be made, each succeeding year of delay will
require a continuation of shuttle flights.

With the shuttle fleet now entering its third decade of service, any major extension of the shuttles’
service will require significant investments in upgraded systems.

This choice of what kind of space launch system to carry astronauts was faced more than three decades
ago, as the post-Apollo NASA faced tighter budgets and an increasingly hostile Congress, all matched by
public indifference in supporting expanded space programs following the highly successful moon landings.
As NASA planners studied space shuttle designs, a wide variety of flying machines were postulated. NASA
officials preferred a fully reusable two-stage winged craft with astronauts aboard both the piloted booster and
orbiter. The booster, winged like the orbiter, would separate and fly back to a nearby runway while the
orbiter climbed towards space. The craft would have been huge, with the booster the size of the Saturn IB
rocket, more than 250 feet tall. Budget restrictions doomed the fully reusable concept, and sent space agency
planners on a cost-saving effort to arrive at a configuration that would support civil, military, and commer-
cial payloads. Smaller spaceplanes were also studied, as NASA sought to craft both a launch vehicle as well
as a spacecraft that could be an orbital home for experiments and researchers. The following chart, based in
part by research conducted in NASA’s archives as well as work done in 1987, 1988, and 1989 by Ohio State
University Prof. John “Joe “ Guilmartin, Jr., shows the myriad types of designs studied by NASA and its
contractor families before the present-day shuttle system was selected in 1972.

Readers should keep these studies well in mind as the new generation of reusable craft is argued over,
debated, and hopefully built. While the technology of today is vastly different than what shuttle planners
faced in 1969 through 1972 as they designed the first shuttle, some of the configuration types will look
strikingly like those that were studied when the age of reusable spaceflight was young.

For expendable rockets, 2002 marked a new age of lower cost, highly efficient cargo carriers. Last sum-
mer, the new Atlas V and Delta IV space boosters made their inaugural launches from Cape Canaveral.
Flying from brand-new state-of-the-art launch facilities, these rockets are part of the Air Force’s effort to
lower the cost of satellite launches while giving U.S. rocket builders
a competitive boost. Both the Boeing Delta IV and the
Lockheed Martin Atlas V are brand-new, but their heritage
lies in ballistic missiles from the 1950s. The Delta IV hails
from the Thor Intermediate Range Ballistic Missile
(IRBM) as well as Thor-Delta and Delta rockets,
and the Atlas V from the Atlas InterContinental
Ballistic Missile (ICBM) and commercial
Atlas I and II boosters. The Titan line,
stretching from the Titan I in the 1950s,
through the Gemini-launching Titan I in the
1960s and the Titan IV of the last decade, will
end, to be replaced by the Atlas V heavy lift
vehicles. Together, these new Deltas and Atlases

will carry with them not only the history-making
pedigree of the past U.S. rockets, but the future of
the U.S. rocket industry in the hotly competitive
21st-century skies. »d
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In the aftermath of the Columbia accident, the future
of human spaceflight is uncertain and the present
on hold.Until the cause of the STS-107 accident is
found, the shuttle fleet is grounded. But this terrible
event has highlighted a fact that can no longer be
denied: Space transportation is broken.

Everybody agrees that space launch is “broken,” in
a term used widely today in policy circles within the
Air Force and NASA. By broken, analysts mean
launching payloads into space—whether it be a
human or a satellite—cost too much, takes too long,

and often fails spectacularly. The space shuttle fleet, a
technologically advanced system when it was designed
three decades ago, is today facing aging infrastructure,
suppliers that have ceased to exist, and an increasing
need for upgrades to keep its missions safe.
Expendable rockets like the Titan IV often require
months of preparation on the launch pad before mak-

ing their flights; most remain evolvants of the 1950s
era ballistic missiles. What is needed, analysts say, is a
fresh infusion of technology and some new wings for

these old birds.
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Is it Expendable? Resuables? Orthe Shuttle? Why not all three?

And that is exactly what is about to happen, as the
future of space transportation is about to move from
the debating field to the launching pad. Well, sort of.

Major changes and initiatives are underway that
will shape the way the United States launches satel-
lites and people into space in the years ahead. They
form the structure of three initiatves—space shuttle
sustainment, a new family of cheaper expendable
rockets, and a major effort at defining a fully reusable
craft to follow the shuttle system.

THE FUTURE OF THE SPACE SHUTTLE

Today’s space shuttle system—the orbiter, external
fuel tank and pair of solid fuel booster rockets—was
designed in the early 1970s, and built in the mid-
1970s. The launching facilities at NASA’s Kennedy
Space Center in Florida were modified from those
built in the early 1960s for the Apollo-Saturn launch
vehicles. Most of these major modifications were
completed by the early 1980s—some 20 years ago.
Several of the main construction work ended earlier
than that. Exposed to the harsh Florida coastal
winds, salt air breezes, and rain, all matched by high
levels of humidity and heat, the shuttle’s launch base
is constantly in need of renovations and mainte-
nance. The workforce that sustains these operations
is also aging. Estimates made in 2001 suggest that a
majority of NASA employees are in middle age, and
a large segment will be nearing retirement in the next
decade. Hundreds of suppliers for small systems and
equipment used on the shuttles and their facilities
have either gone out of business entirely or been
absorbed by rounds of mergers and acquisitions.
Other firms have ceased manufacturing these parts,
citing the dwindling level of profitability they entail.
These pressures have forced NASA to pay top dollar
to keep some of these ancient systems in supplies. In
some cases, the agency and its contractors have earli-
er this year begun surfing Ebay looking for surplus
parts for the shuttle fleet!

At issue is how best to maintain space shutte
operations, and how long until a successor reusable
system emerges from the drawing boards. In the
mid-1990s, NASA and the National Academy of
Sciences initiated a review of what systems aboard
the shuttle vehicles needed replacement by either
more advanced technology, or new equipment that
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would lower the cost of shuttle flight while increas-
ing safety. The result of this review was a detailed
plan, set before Congress in 1999 to spend more
than $2 billion over the next decade in upgraded sys-
tems. In its original form, these upgrades would
replace the orbiter’s hydraulic steering system with an
all-electric design, new computer technology, less
toxic thrusters, and other elements. The idea was to
infuse new technology into the shuttles well before
their retirement began, then envisioned to start in
2012 and end about 2014 when a new generation of
shuttlecraft would be flying.

But NASA’s budget has failed to grow over the
past decade, while at the same time cost increases in
the agency’s flagship project, the International Space
Station, have ballooned. Until the advent of the Bush
administration in 2001, whenever cost increases in
other programs have occurred, NASA has raided the
budgets of other programs. More than $600 million
in shuttle spending has been deferred as a result, with
upgrades affected. Some of the original upgrades
reported to Congress were canceled, NASA saying
that they had veered out of budget alignment or been
rendered as not a priority in the new analysis. Most,
however, had been deferred due to the cost pressures
building in the human spaceflight program. Some of
the more ambitious upgrades in the study phase,
such as escape systems or new boosters, have been
quietly shelved.

But the idea of retiring the shuttle beginning in
2012 has been itself the subject of a review, as the
prospect of a second generation shuttle pushed fur-
ther into the future by a combination of budget
issues and technology. In the spring, new NASA
administrator Sean O’Keefe ordered a review of the
implications of continuing the use of the shuttles for
not a decade more, but possibly to 2020—some 18
more years. And some in the space community have
suggested that if the development of the new gener-
ation craft proves to be too challenging, that date
could be extended even more, to 2025 or longer.
O’Keefe’s study is to assess what would be needed to
maintain a reinvigorated shuttle fleet for nearly
another quarter century: new systems, but also new
upgraded pads, processing systems, and other related
facilities. The pricetag won't be cheap—most likely
in the billions. But if the new RLV takes longer than

Left: In this Boeing
photo, space shuttle
Endeavor is rolled into
the Vehicle Assembly
Building for attachment
to its flight hardware.
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anyone expected, the issue will be how to continue to ferry astro-
nauts and large payloads and equipment into space.

Is continued shuttle flight the best way to assure U.S. access to
space until RLV II comes on line? Or would a combination of a
small spaceplane, lifted into orbit by one of today’s new generation
of throw-away rockets be a better step?

That future of the shuttle review is to be completed by early
next year. Then NASA, and the contractor community that main-
tains the fleet of shuttles, will face the decision of how best to keep
U.S. astronauts flying.

THE SPACE LAUNCH INITIATIVE

Of course, to replace the shuttle would require development of
something to replace it. Enter the NASA Space Launch Initiative.
A five year, $4.8 billion effort started in 2001, the SLI is intend-
ed to arrive at a series of both human-carrying reusable launchers
as well as non-people carrying cargo craft by 2006. From more
than 100 potential system designs, SLI has downselected to five
space industry contractors and 15 potential launchers. In four
years, the SLI effort is to recommend to NASA the form and
capability of a fully reusable, commercially exploitable family of
RLVs, all of whom are to be cheaper and more operable than the
shuttle fleet.

So what’s the problem with that?

Only many are convinced that SLI will need more than four
years to come up with a shuttle replacement. Some are saying that
in addition to viewgraphs, SLI should also include prototypes and
test vehicles flying out some of the risk in building the new craft.
For that there are no funds in the current budget.

And in addition, there is no funding “wedge” currently insert-
ed in the NASA budget planning for 2007-2012 when the actu-
al construction of the SLI-recommended craft would theoretical-
ly occur. The cost of the RLV could be in the $16-$20 billion
range. In a flat budget environment, NASA would be hard
pressed to build this shuttle replacement without a fresh—and
major—infusion of cash.

Some members of Congress, like Florida Senator Bill Nelson
(D) have suggested that the Pentagon should foot the bill for the
technology development program for a new RLV. Recently, the
Defense Department started their own SLI-like project aimed at
researching military roles for a reusable launcher. Called the
National Aerospace Initiative (NAI), this project is aimed at spend-
ing $2.6 billion between now and 2008 on designs for something
called a Space Maneuver Vehicle, an unpiloted reusable launcher
and spacecraft combination. Unlike NASA’s SLI, the NAI is to per-
form a space test flight of a prototype in 2008.

O’Keefe has suggested that SLI and NAI should work together
and coordinate the reusable system that emerges from their studies.
He has extended a “120 day One Team” joint NASA-USAF study
that began to look last year at the common requirements the two
agencies had for reusable launch vehicles. But no matter what
designs finally emerge as the chosen form, funds will have to be
found from either NASA, the USAE or somewhere else to actually
pay to build—and eventually operate—whatever type of reusable
system that some day follows the shuttle fleet into space.
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EvOLVED EXPENDABLE LAUNCH VEHICLE

For the expendable launcher field, the pathway to the future is not
so clouded. By the time these words appear in your mailbox, a new
generation of throwaway rocket will have taken to the skies above
Cape Canaveral, Florida. If all goes well, nearly a decade of plan-
ning—and about $3 billion in spending—will have yielded a new
family of cargo rockets cheaper and more commercially competitive
than any that have flown before. In 1992, the Defense Department,
concerned that the cost of space launches of its military satellites
was sufficiently high to consume greater and greater parts of the
military space budgets, initiated yet another round of studies about
U.S. space launch capabilities. This followed three previous launch
studies of the late 1980s. The National Launch System, Advanced
Launch System, and Spacelifter all looked at new generations of
expendable space boosters, but all failed to obtain sufficient support
in either the Pentagon or Congress to literally get off the drawing
boards and into development.

The 1992 study, headed by Air Force General Thomas
Moorman, resulted in a definitive series of recommendations when
delivered to Air Force leadership in 1994. The key recommendation
was development of a single family of rockets to replace the existing
Adlas, Delta, and Titans. New boosters would be fully expendable,
and would seek to have limited technology and development goals:
reducing the cost of launch by 25 to 50 percent over the existing
rocket fleet. These expendables—called Evolved Expendable Launch
Vehicles—would begin flying in the early 21st Century, and initiate
a gradual phase-out of the precursor boosters.

The pair of EELV families that emerged from the contract com-
petition would be the Boeing Delta IV and the Lockheed Martin
Atlas V. The Boeing rockets would feature the first new U.S.-made
liquid rocket engine since the development of the shuttle. The
Lockheed Atlas would import to the U.S. a variant of the Russian
engine that powers that country’s Energyia and Zenit booster rock-
ets. Together with state-of-the-art launching pads at Cape
Canaveral and Vandenberg, the EELV era would deliver more com-
mercially competitive launchers that would at last challenge the
Ariane 5 for world commercial space launch leadership. The EELV
program will support not only military and civil government space
launches, but the rockets will be available for commercial contracts,
lifting communication satellites and other satellite cargoes. While
industry details are proprietary, both rocket families are believed to
have slashed the cost of launching to record lows—making Atlas V
and Delta IV tough new competitors.

The flights of these new craft will infuse new technological
blood into the U.S. rocket industry. And if only SLI or NAI will do
the same, U.S. access to space will improve as well, blazing a new
trail for people and cargoes into the 21st Century skies.

NASA's latest concept is an Orbital Space Plane to fly along
with the redesigned shuttle fleet, carrying people and limited car-
goes to space while the shuttle lifts heavy equipment. Congress
has yet to embrace the OSE, and NASA has yet to design a path
from today's post-accident shuttle fleet, to a new environment
for both human spaceflight and expendable cargo vehicles. The
future is, literally, up in the air. ud
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MAKING
THE PURSUIT
OF SPACE

A PLACE

FOR ALL

Minority Graduates and Their Participation In The U.S. Space Program

By Jim Romeo

“ Years ago, when the U.S. Space program was getting off

the ground, it would have been unlikely that a woman
would be leading research for NASA,” says Dr. Irma Becerra-
Fernandez Director of the Knowledge Management Laboratory
and a Professor of Information Technology at the College of
Business Administration at Florida International University’s in
Miami, Florida.

Opver the years at NASA, things have changed.

The National Aeronautics and Space administration (NASA)
is strongly committed to its goal of broadening the participation
of Historically Black Colleges and Universities (HBCU) in the
Agency’s research programs and missions.

The agency sets its goals to assist this community by setting
several objectives:

e Facilitate research and development activities at minority

institutions that contribute substantially to NASA’s mission.
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* Create partnerships and programs at Historically Black
Colleges and Universities that enhance research and educa-
tional outcomes in NASA-related fields.

* Provide incentives and programs to prepare faculty and stu-
dents at Historically Black Colleges and Universities to par-
ticipate in research of NASA.

* Partner with Historically Black Colleges and Universities to
increase the number of students who enter college and pur-
sue undergraduate degrees that would benefit NASA efforts.

In 2001 NASA invested nearly $51 million in Historically
Black Colleges and Universities in support of the Agency’s
research and education objectives.

Dr. Fernandez has spearheaded many projects in her
Knowledge Management lab. Knowledge Management seeks
to harness the greatest value from human intellect. Any
information in one place in an organization can be used in
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some way somewhere else in the organization.
It’s a hot information technology for most of
industry and it certainly is a hot topic at NASA
these days as they fund various research projects
related to Knowledge Management to improve
their own efficacy.

Dr. Fernandez is just finishing up a $300,000
project called Secking Experts using a Searchable
Answer Generating Environment (SAGE). This
collaborative computing project is aimed at
developing an “Expert Seeker”—a tool designed
to catalog and allow intuitive access to expertise

rights movement made advances, so did the space program.

AFRICAN-AMERICANS AND THE SPACE PROGRAM

The civil rights movement that grew out of the early 1960s paralleled the development of the U.S. Space Program. As the civil

Today, many members of the African- American community have made significant contributions to the space program. In
addition to approximately 14 African-American astronauts, there are numerous scientists, mathematicians, and other profes-
sionals who have made significant contributions. Here is a sampling of those African Americans who have contributed:

* Robert Shurney, a physicist from Tennessee State University, designed the tires for the moon buggy used during the
Apollo 15 mission in 1972. His ingenious design used wire mesh in the place of rubber to save weight yet still provide
the needed flexibility.

Dr. Vance Marchbanks, a heart surgeon and medical specialist for NASA, helped develop ways to monitor astronauts’
vital signs during space flight. It was Dr. Marchbanks who was responsible for John Glenn’s health during America’s first
orbital flight.

George Carruthers, an astronautical engineer, built the camera that was carried to the moon on Apollo 16. He also

designed and built a combination telescope and camera used on the shuttle missions. Some of the most enduring images
from space were made using Dr. Carruthers’ cameras.

Christine Darden, a mathematician and mechanical engineer, has been with NASA since 1966. She is a recognized leader
in the reduction of shock waves from spacecraft wings and nose cones.

Patricia Cowings, a psychologist from the University of California, has been conducting NASA space flight research for
over 20 years. Dr. Cowings was instrumental in developing ways astronauts could use biofeedback to reduce space sick-
ness and headaches in space.

Guion Bluford, a former Air Force pilot and first African-American in space, logged 688 hours over four space shuttle
missions, beginning with his first flight in 1983.

Frederick Gregory, another Air Force pilot, and graduate of the Air Force Academy, made his first space flight in 1985.
He went on to command Space Shuttle Discovery in 1989 and served as mission commander of the Space Shuttle Arlantis
in 1991.

Charles Bolden, a graduate of the U.S. Naval Academy and Major General in the Marine Corps, logged two space shut-
tle missions in 1986 and 1990 before serving as mission commander on A#lantis in 1992 and Discovery in 1994.

Mae Jemison was the first African-American woman in space. During an eight-day mission on Endeavor in 1992, she

conducted space-sickness experiments and conducted research on bone loss in zero gravity. In addition to a B.S. in chem-

istry and a degree in medicine, Dr. Jemison also holds a degree in African-American studies.

Dr. Bernard Harris, flight surgeon on the Columbia in 1993, was the first African-American to walk in space during his

flight on the Discovery in 1995. During that same mission, Harris conducted experiments on the Russian MIR spacecraft

after a linkup in orbit.

* Ronald McNair, a much-loved physicist from New York, was aboard the 1986 Challenger Mission that exploded above
Cape Canaveral where he perished.

* Maj. Robert J. Lawrence was killed in a crash during a training mission in 1967. Both he and Ronald McNair were highly
respected by their peers and greatly believed in the space program.

Frederick D. Gregory was confirmed by the U.S. Senate as the first NASA Deputy Administrator. Gregory, a veteran Space

American deputy.

Shuttle commander who previously served as the Associate Administrator for Space Flight, became the agency’s first African-
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within NASA’s Kennedy Space Center. The
application is that it will serve as a repository of
intellectual capital within the Space Center by
identifying and sharing research and researchers
for collaboration.

The intent of NASA’s involvement with these
institutions seems to be putting intellect in the right
place. The Hampton University Center for
Atmospheric Sciences (CAS) Co-Directors,

At Hampton University, in Hampton, Virginia,
in the shadow of NASA’s Langley Research Center,
Professors M. Patrick McCormick and James M.
Russell III play Principal Investigator roles for 6
NASA satellite experiments to study Earth’s acmos-
phere. Both had spent nearly 30 years working for
NASA. They've moved just 15 miles down the road
to Hampton University and are now involved in
these 6 NASA satellite experiments.

Four are in orbit now (SAGE II, HALOE,
SABER and SAGE III). Two others are under devel-
opment (CALIPSO and AIM). Hampton University

is the Co-Principal Investigator for CALIPSO.
Hampton University has come along way in the role
it now plays as a Historically Black College and
University for NASA.

“When Professors McCormick and Russell
came to Hampton University in 1996, they estab-
lished Center for Atmospheric Sciences” says Dr.
James Russell, Co-Director of the Center for
Atmospheric Sciences and Professor of Physics at
Hampton University in Hampton, Virginia.

“Before that time, there was little to no
involvement of minorities in atmospheric sci-
ence,” adds Dr. Russell. “Now Hampton
University has become the first Historically
Black Colleges and University in history to have
full responsibility for a NASA satellite experi-
ment including the science leadership, the
instruments, the spacecraft and the launch vehi-
cle. This is an unparalleled and significant
opportunity to get minorities involved in space
science in a major way.”

Hampton University is the first historically black college or university ever to be selected to be solely responsible for
NASA’s Small Explorer (SMEX) Program. The $92-million mission includes hardware, software, flight operations, science
team leadership, science data collection, reporting, data archival for use by the scientific community and education and
public outreach.

NASA’s Small Explorer (SMEX) Program provides frequent flight opportunities for highly focused and relatively inexpen-
sive space science missions. SMEX spacecraft are 180 to 250 kg with orbit-average power consumption of 50 to 200 watts.
Each mission is expected to cost approximately $80 to $90 million for design, development and flight operations.

This mission will enhance the research environment at Hampton University and it will also provide the opportunity for
significant Hampton University student training in carrying out satellite missions.”

Students will assist a team of experts in a variety of efforts including the design and implementation of the science data sys-
tem, information retrieval from remote sensing instruments, instrument test data evaluation and instrument in-orbit per-
formance trending studies. Students also will assist with the operation of the AIM Project Data Center at Hampton University
and with implementing the education and public outreach program.

Other partners with Hampton University on the AIM project are the University of Colorado, which will build two instru-
ments and the spacecraft palette; Utah State University and the Naval Research Laboratory, which each will build an instru-
ment; Ball Aerospace and Technology Corporation, which will build the spacecraft and GATS Inc., which is responsible for
software and AIM data management.

AIM is Hampton University’s sixth active NASA satellite mission. Current projects are: HALOE, SAGE II and III and
SABER all operating in orbit and CALIPSO under development jointly with the NASA Langley Research Center.

The university’s commitment to atmospheric sciences and international research programs has been sparked by the $250
Million fundraising Campaign for Hampton, which was increased from its $200 million goal in 2001 and has added new aca-

demic endeavors and increased scientific resources.
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Russell hopes to bring more and more minori-
ties into NASA research and into the Principles of
Physics in general. He cites an American Institute
of Physics survey that found that of the 34 histori-
cally black colleges that have physics programs,
nearly 60 percent of all bachelor’s degrees and 38
percent of all master’s degrees awarded to African
Americans in the discipline come from these col-
leges and universities.

The same survey showed that just 5 percent of
undergraduate degrees awarded in physics in 1997
were earned by black students. From 1973 to 1996
it found, fewer than 200 African Americans had
earned doctorates in physics. From 1994 to 1998,
Hampton’s physics department awarded seven of
those Ph.Ds.

During that same period, the department also
awarded 20 bachelor’s and 10 masters degrees.
Although they say they would like to have more
black students in the program, the two researchers
are pleased with the progress they've made so far.
“We're really starting to see the manifestation of
what we are trying to put in here,” said Mr.
McCormick. The center’s staff is aggressively recruit-
ing students, and Mr. McCormick and Mr. Russell
are trying to make the program accessible to stu-
dents who are interested in science but arent fully
prepared. “Some of these students, we're going to
have to bring in and teach,” says Mr. McCormick.
He envisions some having to spend as much as a
year in remedial classes sharpening their math and
science skills to prepare them for physics. For now,

TAKING THE FEAR OUT OF MATH AND SCIENCE

“Math and Science are my weaknesses.”
That is a familiar phrase to NASA’s Dr. Sandra Proctor.
Proctor who serves as the special assistant for education at the NASA’s Langley Research Center in Hampton, VA, along

with a colleague, developed a proposal aimed at making math and science less intimidating to prospective students. It honed
in specifically on minority college students with an interest in teaching elementary and secondary school students in science,
math and technology.

“We can’t let them be science phobic and take that into the classroom,” Proctor says of the prospective teachers. “We have
to break it down here.”

They hold an annual Pre-Service Teacher Conference each year in combination with Norfolk State University of Norfolk,
Virginia, that draws some 500 college students from approximately 30 historically black colleges and universities, Hispanic-
serving institutions and tribal colleges.

Last year, the students, also referred to as pre-service teachers, chose from 36 hands-on workshops led by area public school
teachers, NASA scientists, college faculty and representatives from the technology industry.

The workshops entail hands-on participation by faculty and students to engage in learning the “cool” side of science an
math and develop a true interest and curiousity that will hopefully grow into a pursuit of a math and science teaching career.

Using basic materials — balloons, Styrofoam cups, string and a stick — the 30 prospective teachers made rockets, cheer-
ing when it was evident their project was successful.

“This is what makes science fun,” Proctor says.

Proctor and her colleagues say the two-day conference provides the pre-service teachers with exposure. For many of the stu-
dents, it is their first experience meeting other students from around the country who have the same interests and career goals.

“It’s their first induction into professionalism,” says Dr. Leo Edwards, director of the Math/Science Education Center at
Fayetteville State University in North Carolina.

Hathaway, university affairs officer at NASA Langley, says the conference also is an opportunity to make students aware of
the challenges of teaching, while fostering interaction between faculty and students.

But the conference, the faculty facilitators say, is just a taste of what they really want to offer the students. When Proctor
and her colleagues first presented the pre-service teacher conference concept to NASA Headquarters in Washington seven years
ago, officials there immediately told her to begin the program and to expand it.
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the directors are confident in the program theyve
built, and see a lot of promise for the future. “When
we retire, we want to leave a strong atmospheric-sci-
ences department here,” Mr. McCormick says, “put-
ting out Ph.D.s who are marketable anywhere.
Specifically, Russell hopes to take research and
development of satellite operations one step further.
“One activity that we have been advocating is to
establish a mission operations center here at
Hampton University where students can take part
in operating a real satellite by sending commands,
monitoring health and safety of the spacecraft and
distributing scientific data to the user community,”
says Russell. “© We have already been working on
this with the Laboratory for Atmospheric and Space
Physics (LASP) at the University of Colorado in
Boulder where we have sent students in the summer
to work with LASP and learn how this is done.”
The efforts at Hampton University to manufac-
ture the type of graduates that will benefit NASA is
in its embryonic stages but they’re starting to see
some graduates take off. “Our program is very
young and as yet we have not graduated students in

the atmospheric sciences” adds Russell. “ However,
three of our students have passed the PhD qualify-
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The Hational Space Society's vision is people living and working in thriving
communities beyond the Earth. NSS members promote change in social,
technical, economic, and political conditions to advance the day when people
will live and work in space.

ing exam and a fourth who is a minority student is
nearing completion of his work for the MS degree.”

According to Dr. Fernandez, minority students
who have worked in her Knowledge Management
laboratory have transferred this knowledge and
skills to other organizations after graduation. “Ever
since I founded my research lab in 1997, it has been
staffed solely by minorities,” says Fernandez. “More
than 50 students have already graduated after work-
ing in an internship at the Knowledge Management
Lab and are consistently recruited by Fortune 100
companies such as: Bellsouth, FPL, KPMG, FedEx,
Goldman-Sachs, LHS Group, IBM, GE Medical
Systems, Accelerated Ecom, Deloittle-Touche,
Lennar and Motorola.”

Says Fernandez: “It has been very exciting work-
ing for NASA, which I find a very progressive
agency, even in the area of promoting women and
minorities. I feel NASA employees have an incredi-
ble dedication to their mission and to serve.” ud

Jim Romeo is a freelance writer based in Chesapeake,
VA. He is the author of Net Know-How. Surviving
the Bloodbath. Straight Talk From 25 Internet
Entrepreneurs (2002, Aegis Publishing)

Join the vison. Becomes a member!

The Latest from the Hational Space Society

Making a Difference in Washington: The NSS Legislative Conference
What is the NSS Legislative Conference?

From April 6 to April 8, 2003, the National Space Society will sponsor its first
Legisletive Conference at the Westin Grand Hotel in Washington, DC. This
conference will provide our members with the opportunity to speak directly with
their elected representatives regarding issues affecting the United States
government's policies regarding space. All NSS members are invited and
encouraged to attend. The greater our participation, the more seriously our
representatives will take our Members' concems and recommendations.
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THE HuMAN JOURNEY

By Brian E. CHASE, NSS EXecuTive DIRECTOR

The world has lost seven heroes, and we mourn together.

Yet the strongest voices supporting the continued exploration
of space, even as we are stunned at the tragic loss of Columbia,
comes from those who assume the risk—the astronauts and their
families. The words of President Bush echoed theirs, and the
National Space Society supports the President’s determination
that “our journey into space will go on.” NASA and our space
exploration initiatives must move forward.

Yet it was also inevitable that those opposed to human space
exploration would take full advantage of the loss of the Space
Shuttle Columbia to ply their trade. The inevitable argument is
that robots can explore space, so why do we need humans?

In reality, any balanced space exploration and development pro-
gram should use both robotic probes and humans, not exclusively
one or the other. Indeed, there will be destinations in our universe
with environments so hostile or in locations too remote that
humans will never be able to visit, so there will always be a critical
role for robotic exploration. As well, robotic probes can and should
serve as critical pathfinders for future human missions.

But the mobility, dexterity, intellect, reaction time, situation-
al awareness, and observations of human explorers will always
surpass the capabilities of robotic or automated probes, even
those remotely operated by humans.

If robots are superior to humans, then why do we send
research teams to Antarctica? Why do scientists dive in the
depths of the ocean? Why do researchers explore the interior of

,@Ilationol Space Socicty
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active volcanic formations? Would those
same critics opt to replace their presence in

an Earth-based laboratory with a robot or & A
automated system? o s
And why do people choose to travel for a -
vacation, rather than surfing the internet,
watching videos or looking at postcards of that

same destination?

Because mankind has a natural curiosity
and a need to explore, and there are activities
unique to humans that allow us to observe and interact with our
surroundings in ways that robots never will. There simply is no
substitute for a person “in the loop” whether on Earth, in LEO,
or on another planet.

Our exploration of space is just the first step, though. The
mark of a truly spacefaring civilization is the day that ordinary
citizens can decide whether to live and work on Earth or opt to
live away from our planet. We have a long journey to reach that
point, but the journey is worth the risk and the expense, and will
yield enormous economic, scientific and commercial benefits
along the way.

History teaches us that societies that have pushed their frontiers
outward have prospered; those that have not have withered and
faded into the history books. No society has ever gone wrong open-
ing up the frontier, and we shouldn’t stop now. The crews of Apollo 1,
Challenger, and Columbia would expect nothing less.

Brian . Chase

INDIVIDUALS

Majel Barrett-Roddenberry
Paul Canolesio

Lars S. Easterson

Robert Edwards

Gregg Foote

David Peter Kapelanski

J. Michael Lekson

Charles T. Lenzmeier
Dean E. London

Mary Morss

John H. McQuilkin
Stanley J. Novak

Allan M. Schiffman & Phylis Ooi

Eric Tilenius

Edward Apke = Jack Bader = Richard F Beers = Michael Cronin = Stephen R. Donaldson
Michael Downey = Hugh Downs = Vernon Edgar = Steven Goddard = David R. Hamlin
David Hampton = Mark Herrup = Adrian S. Hooper = Hugh Hotson, Jr. = Robert Hunter
Dave Jacques = William Jaeger = Randy D. Kelley = Don Kimball = Jeffrey Kodosky
Georgette Koopman = Ronnie LaJoie = Evan Malone = Eugene Montgomery = James O°Neil
Frederick I. Ordway Il = Christopher Pancratz = Ed Post = Guilermo P. Rodriquez = Greg Rucker
Neil Ruzic = Randall Skinner = Charles E. Stauble = Mike Symond = John A. Swanson

Eric W. Tilenius = Adrian Tymes = Jeffrey C. Walker = Glen P. Wilson = Jay Wittner

CORPORATIONS

Fisher Space Pen = Lockheed Martin = Raytheon = SGI = Space Adventures
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MANKIND

led into the darkness heyond

our world by the inspiration of discovery
and the longing to understand.

Our journey into space will go on.
President George W. Bush, February 1, 2003,
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