Hopes dashed
Space researchers
take stock after loss
of iconic mission
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Golumbia explosion may trigger
fatal delays for space station

Tony Reichhardt, Washington

The future of the International Space Station
— the US$25-billion project to place a
permanent scientific laboratory in orbit —
is hanging by a thread this week after the
loss of the space shuttle Columbia cut its
main lifeline to Earth.

If investigations into the accident (see
below) drag on for more than a few months
without a conclusive answer, or uncover
pervasive problems that keep the remaining
three shuttle vehicles on the ground, con-
struction of the station will stall and the
prospect that it will ever be fully crewed
could permanently recede, experts on the
project say.

On the other hand, if NASA can quickly
locate and remedy the problem that caused
the accident, the station could still be com-
pleted. And, either way, the overall impact
of the tragedy on the agency’s broader space-
science programme may be small — in
contrast to the retrenchment and disarray
that followed the 1986 Challenger accident.

When Challenger exploded just seconds
after launch, dozens of spacecraft, from the
Hubble Space Telescope to the Galileo
Jupiter probe, were stranded for years. But
now, nearly all of NASA’s astronomical and

The demise of Columbia has cast serious doubts over the viability of the space station programme.

planetary spacecraft — including the Space
Infrared Telescope Facility and two Mars
landers, scheduled for launch in April, May
and June, respectively — go into space on
expendable rockets instead.

That leaves the shuttle almost exclusively
dedicated to building and servicing the space
station, the US segment of which had been

NASA sets up dual probes into shuttle accident

An internal NASA probe and an external
committee of experts are already preparing the
ground to find out exactly what caused Columbia
to break apart over Texas.

The two teams will work in tandem with the
help of hundreds of scientists and engineers
to gather debris, analyse data and ultimately
determine the cause of the crash. David Whittle,
an administrator at NASA’'s Johnson Space
Center in Texas, will head the internal probe,
while the external investigation is being led by
retired navy admiral Harold Gehman, who co-
chaired the independent commission that looked
into the terrorist attack on the USS Cole in 2000.

The swift decision to set up an external probe
contrasts with the agency’s handling of the 1986
Challenger disaster. NASA's silence in the first
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scheduled for completion next February. The
next shuttle flight, originally scheduled for
March, would have delivered research equip-
ment to the existing Destiny laboratory —
including a freezer for storing specimens and
a high-quality window for Earth observa-
tion. That was to have been followed by six
more flights, spaced out over a year, to deliver

few days after that accident led some to accuse
the agency of withholding information.

This time around, NASA quickly convened
not just an outside review, but frequent press
briefings on the accident. “This is going to be the
most open accident investigation people have
experienced,” pledges Michael Kostelnik, a
senior administrator on the shuttle programme.

An early focus for the two investigations is the
ceramic tiles on the shuttle’s underside, which
protect the heat-sensitive aluminium airframe
during reentry into the atmosphere. Mark Lewis,
a professor of aerospace engineering at the
University of Maryland who specializes in re-entry
physics, says: “I think it’s conceivable that the
loss of one tile in certain locations would be
catastrophic.”
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Without ruling out other possible causes,
investigators are looking at the possibility that the
left wing of Columbia was damaged when debris
from the shuttle’s main fuel tank fell on it just after
take-off. Programme manager Ron Dittemore
says that a similar incident in 1992 left a several-
inch-long gash in heat tiles on Columbia’s wing,
but it was concluded that the incident would not
have endangered the shuttle.

Albert Wheelon, a physicist who served on
the presidential commission that investigated the
Challenger accident, predicts that investigators will
soon move on from technical causes to possible
management failures. “The first problem is to find
out what went haywire,” he says. “Then they must
determine if there were hints of this beforehand, or
if it was a bolt out of the blue.” Geoff Brumfiel
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large pieces of the station’s backbone-like
structure and more solar arrays for elec-
trical power.

That schedule has now been scrapped.
But if the shuttles are flying again within
a few montbhs, the station’s research pro-
gramme may not be greatly affected, says
Milburn Jessup, a professor of oncology
at the Georgetown University Medical
Center in Washington DC and chairman
of the space station scientific users’ com-
mittee. Only one of next year’s assembly
flights was to involve Columbia, and
NASA might well be able to use another
vehicleinits place.

Delays beyond that could pose
problems, particularly if the sequence in
which research equipment is delivered to
the station has to be rearranged, says
Jessup. A lengthy delay, like the almost
three-year downtime after the Chal-
lenger accident, could be devastating,
forcing scientists to stop work on experi-
mental equipment bound for the station.

NASA is under pressure to get the
shuttles flying quickly. The station’s cur-
rent three-man crew can remain onboard
atleast until June, their time being limited
by factors such as onboard supplies. If
the shuttle is not cleared to fly by then,
NASA could, in a worst case, be forced to
power down the outpost and leave it
abandoned until a new shuttle crew can
be sent up.

Russian Soyuz craft are currently the
only vehicles besides the shuttles that can
ferry crews to the station. But the cash-
strapped Russian government is barely
able to produce the two vehicles a year
required to fulfil its obligations to the
international project. And US law bars
NASA from buying more Soyuz vehicles
from Russia, which it accuses of selling
arms to unfriendly states.

Watching the situation warily are the
station’s partners from Europe, Japan
and Canada. Even if the shuttles resume
flying soon, NASA still has no short-term
plan for a vehicle that could safely evacu-
atea crew of six or seven — the minimum
number required to make full use of
the laboratory, according to scientists.
NASAs newly proposed Orbital Space
Plane, designed to dock with the
station after launching on a conventional
rocket, could take up to ten years to
design and build.

Critics of NASA, such as Congress-
man Ralph Hall (Democrat, Texas), the
senior Democrat on the House Commit-
tee on Science, argue that this would be
far too little, too late, to salvage the utility
of the space station. As long as the crew
‘lifeboat’ issue remains unresolved, they
charge, the station will be next to useless
as a scientific laboratory — whether the
shuttles are flying again or not. [ |
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Science had rare leading role
in ill-starred shuttle mission

David Adam

The mission that tragically ended over
Texas on 1 February was one of a vanishing
breed — it was the first flight of the space
shuttle in three years that was dedicated
entirely to scientific research.

Columbia was carrying more than 80
separate experiments across the spectrum
of science, from tests on the effects of micro-
gravity on protein-crystal growth and ant
behaviour, to orbital observations of dust
blown from the Sahara Desert, which may
affect weather and climate in other regions.

The mission also investigated the effects
of space flight on astronauts’ health. Some
tests probed the cells that make up the
immune system, and others examined ways
to stop astronauts developing kidney stones.
One experiment simply sought ways to help
astronauts sleep more soundly.

These tests, like most of the rest of the
mission’s scientific payload, were led by
NASA scientists. But a portion of the mis-
sion’s scientific capability was handed over to
paying customers, including the European
and Canadian space agencies, who were each
using the 16-day flight to analyse the effects
of anti-osteoporosis drugs on bone cells in
microgravity. The US Air Force also had
a stake in the flight, testing communications
technology that would identify enemy
threats using miniature satellites. These
experiments were held in a special pressur-
ized research module — designed and built
by Spacehab, a company based in Webster,
Texas— in the shuttle’s cargo bay.

The Israeli Space Agency, which spon-
sored the dust experiment, thinks that about
80% of the data from that experimentand the
agency’s other projects were beamed to Earth
before the shuttle’s demise. Those carrying
out other tests, including some involving live
animals, have lost their studies and may have
to wait years for another opportunity.

The mission also marked an effort by
NASA to capture the imagination of a younger
generation. A set of experiments based on a
menagerie of wildlife including bees, spiders,
silkworms and fish embryos was being keenly
monitored by pupils at schools in the United
States, Australia, China, Israel, Japan and
Liechtenstein. Other students in Germany
handled the ground-based control experi-
ment for separate space research into aquatic
ecosystems (see Nature421,307;2003).

This geographical diversity was reflected in
the mission’s seven-strong crew. One, Ilan
Ramon, was the first Israeli in space, and a sec-
ond, Kalpana Chawla, hailed from India. The
flight was Chawla’s second trip on Columbia,
having flownin 1997. Ramon, a former fighter
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Columbia’s crew addressed scientific issues

ranging from astronaut health to climatology.

pilot who flew in Israel’s 1981 mission to
destroy a nuclear reactor being built in Iraq,
attracted much of the pre-flight publicity, and
ensured that security was beefed up.

Two of the other crew members had
flown in space before. Rick Husband piloted
the shuttle Discovery to the first docking
with the International Space Station in 1999,
and Michael Anderson was on Endeavour
when it visited the Mir stationin 1998. Of the
astronauts making their maiden trips, two
— David Brown and Laurel Clark — were
physicians and the shuttle’s pilot, William
McCool, was a former US Navy test pilot.

Before the accident, questions had been
asked about the scientific value of the mission’s
estimated US$500-million price tag. Such
conjecture will now be joined by more serious
doubts over the human cost. Some researchers
argue thatunmanned probes can deliver better
value; others insist that the challenge, daring
and undoubted glamour of crewed missions
bringless prosaic advantages.

Zev Levin at Tel Aviv University is one
advocate of crewed research. As principal
investigator of the Saharan dust experiment,
Levin says that the flight captured the public
imagination as an unmanned satellite never
could. “In the past year I've spoken to students
many times and you wouldn’t believe the
interest,” he says. “Maybe some of them will go
into science instead of becoming lawyers” m
Additional reporting by Haim Watzman, Jerusalem.
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