JIENCE NEVD of the week
Flash, Buck and the First Spaceflight Home

Ever since its inception, “America’s
Spaceport” had been essentially a one-
way gate. Hundreds of spacecraft had been
rocketed into orbit and beyond from the
National Aeronautics and Space Adminis-
tration’s Kennedy Space Center (KSC) in
Florida, but for years, none ever returned.
Even the reusable space shuttles would
land in California (one went to New
Mexico), so that, in order to be re-
launched, they would first have to be de-
livered to Florida through the back door,
so to speak, on the back of a jet aircraft.
Last Saturday, however, the shuttlecraft
Challenger because the first space vehicle
to complete its mission by taking the di-
rect route home.

The eight-day flight combined spec-
tacular successes with some disappoint-
ing failures. Jet-propelled backpacks car-
ried astronauts Bruce McCandless and
Robert Stewart on the first untethered
“spacewalks,” earning them the nick-
names, respectively, of Buck Rogers and
Flash Gordon. But a pair of costly commu-
nications satellites (insured for a total of
$180 million), though properly deployed
from the shuttle, apparently suffered
matching malfunctions in their own rocket
motors that left them in virtually useless
orbits. There were other problems too, but
NASA shuttle head James Abrahamson
praised the shuttle’s overall performance,
and rated its first East Coast landing “a
dream of a touchdown.”

It was the 10th space shuttle flight. NASA
had hoped to try a Florida landing with
flight 7 last June, but bad weather got in
the way. Flight 8 was the first night landing,
so California’s Edwards Air Force Base was
chosen again because it offers more mar-
gin for error in the vast expanse of the
Mojave Desert. Flight 9 also made a West
Coast landing, because the shuttlecraft
was Columbia, not Challenger, and lacked
the “heads-up” cockpit display deemed
desirable for the smaller Florida runway.

Landing at KSC, says a NASA official,
saves the agency nearly a third of a million
dollars over an Edwards touchdown, as
well as the need for transporting more
than 100 support personnel to the West
Coast. A still more important savings,
however, is the six to eight days typically
required for the whole process of getting
the shuttlecraft home. Less than eight
hours after landing, Challenger was back
in KSC's Orbiter Processing Facility build-
ing to begin preparations for its next mis-
sion, which early this week was still
scheduled for an April 4 launching. The re-
sulting 53-day “turnaround time” would
cut nine days from the previous record,
which followed the landing of mission 8.
The existing fleet of three shuttle orbiters
is scheduled to be joined by a fourth in De-
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Backpack-equipped astronaut Bruce McCandless links with Shuttle Pallet Satellite.

cember, but the agency’s future plans call
for launchings as often as twice a month,
which means that all four vehicles will
have to be kept working in smooth rota-
tion.

The April flight of Challenger will be
centered around the repair, in space, of the
ailing Solar Maximum Mission satellite. It
will mark the first demonstration of what
NASA has touted as one of the shuttle’s
major benefits, the ability to save multi-
million-dollar pieces of hardware that
have succumbed to problems as techni-
cally trivial as blown fuses, but which,
heretofore, have been serious (as in Solar
Max’s case) or even fatal. Last week’s mis-
sion was in part a rehearsal for the rescue
attempt, but two other major items of
business came first.

On Feb. 3, the mission’s first day, the as-
tronauts set about deploying Westar 6, a
communications satellite owned by West-
ern Union. From the shuttle crew’s point of
view, the task went just as planned. The
satellite was set in rotation on what
amounts to a lazy Susan in the cargo bay,
and pushed into space by the release of a
spring. The shuttle moved off to a safe dis-
tance, and Westar 6’s own rocket motor, a
solid-propellant thruster called a Payload
Assist Module (PAM), ignited as planned to
carry it up to its intended geostationary
orbit, 22,300 miles above the earth. Prior
to that time, PAMs had scored 16 success-
ful firings in a row, a dozen of them carry-
ing exactly the same kind of satellite as
Westar 6. This one, however, shut down
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early, perhaps less than 15 seconds into its
planned 80-to-90-second burn, leaving its
payload in a low, elliptical orbit ranging in
altitude between 755 to 172 miles.

An identical satellite remained to be
launched, however, but malfunctions in
such a straightforward, well-understood
rocket motor are rare, and after all, light-
ning seldom strikes twice. The customer
this time was the Indonesian government,
which recommended, after consultation
with flight controllers and others, that the
deployment proceed. The result was al-
most identical—a good release from Chal-
lenger, a proper ignition by the PAM—and
an early shutdown, producing an elliptical
orbit similar to Westar 6's.

Early analysis has suggested that the
malfunction could be due to one or more
of the PAM rocket nozzles burning
through, throwing the payloads off course.
But other satellites are scheduled to use
PAMs of their own, so the PAM contractor,
McDonnell Douglas Astronautics in
California, needs to be sure. One conse-
quence is likely to be a marked increase in
satellite insurance rates, and NASA has
endeavored to make sure that potential fu-
ture users of its launch service do not get
so worried that they take their business
elsewhere. After the landing, NASA head
James M. Beggs noted that the flight “had a
little bit of bad luck to begin with, but I can
assure you that wasn'’t the shuttle’s fault.”
The agency is now considering the
possibility of trying to retrieve the two
satellites during a later shuttle flight.
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The featured attraction of last week’s
mission, however, was the testing of two
backpacks, or Manned Maneuvering Units
(MMUs), designed to let astronauts move
and work in space on their own. In the
works for more than a decade and a half,
the MMUs are operated with hand controls
that closely resemble those used to con-
trol the shuttle orbiter itself. Propelled by
jets of nitrogen gas, with the right hand
controlling the user’s orientation in space
and the left controlling movements from
side to side, up and down, and forward
and back, the units operated so well for
McCandless and Brand that officials
deemed the upcoming Solar Max rescue
likely to go on schedule despite other dif-
ficulties. (A balloon jettisoned from the
payload bay, intended to inflate as a ren-
dezvous-practice target for the shuttle it-

self, burst instead, canceling the exercise.
“Ashame,” said one official, “but we cando
without it.”) After checking out the MMU’s
handling characteristics, and without a
safety line, McCandless guided himself
over and around the shuttle, then flew out
150 feet and returned, while Brand tried
various tasks on a work platform affixed to
the shuttle. Brand then fitted McCandless
with a “T-pad” docking unit similar to the
fixture that will be used on the next flight
to get a grip on Solar Max. The T-pad ena-
bled McCandless to couple with a Shuttle
Pallet Satellite at the end of the orbiter’s
robot manipulating arm, though a mal-
function in the arm’s wrist joint prevented
him from trying it with a rotating target.
The astronauts later put the MMU through
further paces, boding well for the April
rescue. —J.Eberhart

Stars are born, but will planets form?

The sparkling dream of astronomers is
to find planets orbiting a star other than
our own sun. When the Infrared As-
tronomy Satellite (IRAS) detected tiny par-
ticles around the stars Vega (SN: 8/13/83, p.
100) and Fomalhaut (SN: 12/24/83, p. 406)
last year, astronomers bristled with ex-
citement, not because anyone had ac-
tually seen planets, but because the dust
offered a tantalizing possibility that
planets, in theory, might have formed from
the accretion of such particles.

Last week astronomers announced the
discovery of debris around two new stars:
HL Tau, residing 500 light-years away in
the constellation Taurus, and R Mon, four
times farther out in the constellation
Monoceros. What is different about the
new observations, made by Steven Beck-
with at Cornell University in Ithaca, N.Y.,
and Benjamin Zuckerman at the Univer-
sity of California at Los Angeles, is that the
combined mass of the particles making up
the clouds that shroud each of the stars is
far greater than that found in the two pre-
vious discoveries. Moreover, the clouds
appear disk-shaped, much like our own
solar system. Add to this the relatively
young ages of HL Tau and R Mon (100,000
years versus Vega's one billion), and the
astronomers conclude that they could be
seeing a planetary system at a very early
stage of cosmological evolution.

“We're quite certain,” says Beckwith.
“We see conditions which are very much
like those expected for the primitive solar
nebula before planets are formed .... We
think there’s a reasonable chance that
they could form a solar system in the years
to come.” Whether planets are really brew-
ing out there, however, is anyone’s guess,
and astronomers caution that much more
experimental and theoretical work re-
mains to be done.

Beckwith, Zuckerman and co-workers
made their observations last fall with
three large terrestrial telescopes. Speckle
interferometry (SN: 6/26/82, p. 424) en-
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Astronomers chose to study HL Tau be-
cause it displayed activity characteristic
of young stars. The jet of escaping hy-
drogen gas from HL Tau was also

thought to indicate the presence of a
disk-shaped cloud. The recent studies
used different wavelengths than the hy-
drogen line (Ha), shown here to look
much closer at the star and nearby debris.

hanced the resolution of their data, indi-
cating that the debris around HL Tau, as
seen from earth, covers an area of dimen-
sions 80 by 160 astronomical units (AU),
larger than previous studies had sug-
gested. (For comparison, the distance
from the sun to Pluto is 40 AU.)

By measuring the star light scattered by
the dust at two infrared wavelengths —at
least 25 percent of the measured light is
due to scattering at 2.2 microns and 5 per-
cent is scattered at 3.8 microns — they
concluded that 1 micron particles consti-
tute a cloud around HL Tau with a com-
bined mass roughly that of the earth. The
astronomers estimate that dust plus hy-
drogen gas in the HL Tau system has a total
mass comparable of our solar system.
Also, the total mass of R Mon dust, they
say, is about five times the earth’s mass. In
contrast, the Vega results — millimeter-
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size particles adding up to a total of about
one percent of the earth’s mass — de-
pended on the amount of re-radiated light
because they were obtained by IRAS at
longer wavelengths.

Beckwith and Zuckerman examined six
stars in all but found evidence of solid de-
bris only around HL Tau and R Mon. Data
from one star are still being analyzed.

According to Charles Beichman of the
Jet Propulsion Laboratory in Pasadena,
Calif., both the Vega discovery and the
recent findings are “pointing the way to a
solution of one of the most important
questions astronomers ask. It really con-
cerns the existence of life elsewhere in the
galaxy....It [would be] the discovery of the
century to actually find planets. These ob-
servations aren’t that but they’re inching
close to it.” What is needed now, he says, is
a new generation of space telescopes to
study these and other stars in greater
detail. —S. Weisburd

San Diego to curb
light pollution

In recent years urbanization has
reached out toward the sites of major tele-
scopes in the United States. In response
astronomers have mounted a drive to les-
sen the resultant light pollution, which is
beginning seriously to interfere with ob-
servations. One of the important steps in
the anti-pollution campaign is persuading
cities to use low-pressure sodium street-
lamps. On Feb. 7, San Diego, the largest
city near the largest telescope in the
United States (the 200-inch mirror on
Palomar Mountain) became the most
recent municipality to adopt the low
sodium lights.

Last June the San Diego council had
voted to replace the city’s old mercury
vapor lamps with high pressure sodium.
Astronomers mounted an emergency
campaign to get the decision changed (SN:
7/23/83, p. 58), because the high-pressure
sodium lamps produce so many different
wavelengths of light that their effect is
ruinous to astronomical spectroscopy.
The low-pressure sodium lamps produce
only two frequencies, which are easily fil-
tered out.

The debate became acrimonious largely
over the opposition of one council
member, who insisted that the low-
pressure sodium lamps made people look
like cadavers. Nevertheless, when it came
to a vote, the council went 6 to 3 for low-
pressure sodium even though a third of
the city’s lights had already been changed
to high-pressure sodium.

The anti-light-pollution campaign
began in Arizona, where it has had good
success. In California, San Jose adopted
low-pressure sodium lights years ago, and
expects to save $1.8 million in operating
costs this year as a result.

—D.E. Thomsen
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