OF THE WEEK

Picking up
the pieces

The loss of OAO Ill was a

heartbreaker, and NASA scientists

are wondering how to fill the
gap it leaves in the program

The orbiting astronomical observa-
tory program, begun in February of
1959, a few months after the space
agency’s birth, encompassed ambitious
plans for four observatories, each or-
biting some 500 miles above the earth.
oAo 1 experienced power failure; it re-
turned no data. oao 11 (SN: 4/12/69,
p. 349) far exceeded the hopes of the
astronomers and heightened the antici-
pation for the remaining flights.

0AO III was to have been the icing on
the cake. Launched this week from
Cape Kennedy, it never reached earth
orbit.

Failure occurred some 4 minutes and
16 seconds into the powered launch
phase, seconds after the Atlas stage-one
rocket cut off and the stage-two Cen-
taur ignited. A yet-to-be-determined
malfunction prevented the jettisoning
of the nose fairing, a cover which pro-
tects the spacecraft during launch.

This shroud is held on by 10
clamps, spring latches which are re-
leased by pyrotechnic devices. These
are controlled by a timer in the auto-
matic programming system of the Cen-
taur. The Centaur compensated par-
tially for the 2,000 extra pounds of
shroud weight by burning some 8 ad-
ditional seconds, but the extra thrust
wasn’t enough to orbit the spacecraft.

The spacecraft launch had already
been delayed several times before Nov.
30, although none of the problems ap-
pear to have been connected with the
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A successful lift-off . . . followed in 4 minutes by disaster.

ultimate failure. Three were spacecraft
difficulties, one with a wire in the
Digitizer Logic Unit, another with a
relay heater and a third with a malfunc-
tion in the primary processor and data
storage system, In addition, one launch
vehicle problem occurred in the Atlas
autopilot gyro package. The black box
was replaced and a new one was
checked out for launch.

The 4,680-pound satellite’s burned-
up remains (which landed somewhere
in Central Africa or the Indian Ocean)
represented a loss not only of $83 mil-
lion of the dwindling National Aero-
nautics and Space Administration’s
budget, but also of one of the more
complex and sophisticated unmanned
satellites ever launched.

Even more, it represented 12 years
of planning for a general purpose in-
strument that would have been used
not only by the principal investigators
but also by some two dozen astrono-
mers from all over the world.

Each of the four observatories was
planned to build consecutively on the
former’s findings. The first, had it not
failed, would have pioneered in the
study of celestial bodies in ultraviolet
light as well as X-rays and gamma rays
—all of which are blocked by the
earth’s atmosphere. oao 11, launched
Dec. 7, 1968, would have been con-
sidered successful had it worked for
only one month. The observatory has
compiled an impressive list of accom-

NASA
Dr. Boggess: Looking at what's left.

plishments in its two-year life, with its
2 experiments and 11 telescopes de-
signed by the University of Wisconsin
and the Smithsonian Astrophysical Ob-
servatory. The Smithsonian telescopes
have been making the first stellar maps
of the universe in the ultraviolet. The
7 Wisconsin telescopes have been
studying individual stars over relatively
long periods of time, as well as inter-
stellar dust and planets. Six of the
Wisconsin telescopes are still returning
data; the Smithsonian package was
turned off in April.

The heartbreak of oao 11 was that it
was designed to get a better look at
what oao 11 discovered as well as at
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things that oAo 1 could not see. “We
had hoped,” says Dr. James E. Kup-
perian Jr., project scientist at NASA’s
Goddard Space Flight Center in Green-
belt, Md., “to work into some of the
more rare and unusual objects such as
quasars, galaxies and the composition
of interstellar dust and its relationship
to the birth of stars.” oao ur had only
one experiment—the Goddard Experi-
ment Package—which contained a 38-
inch telescope and a large spectrometer.
The telescope could have studied ob-
jects as dim as the 12th magnitude—
one-eighth as bright as the faintest
stars measurable by the 16-inch tele-
scope on o0A0 II. The spectrometer
would have obtained pictures in the
ultraviolet with a resolution some five
times as accurate as OAO IL

‘“We were counting heavily on
being able to use this instrument to do
some of the things that cannot be done
with any other instruments scheduled
to fly in the program,” says Goddard’s
Dr. Albert Boggess, principal investiga-
tor for the observatory.

For example, astronomers were hop-
ing that its improvements over OAO II
would allow them to study the bright-
est quasar, 3C 273, in the constellation
Virgo, which is of the 13th magnitude
in the visible light. The prime target,
however, was to be interstellar dust.
Although scientists do not agree on
the composition of the dust, they do
agree that it may hold the key to the
origin and evolution of stars. oao 11
could have looked at large bits of the
spectrum in widths of 2, 8, or 64 ang-
stroms.

Although a 32-inch Princeton Uni-
versity telescope scheduled for launch
on OAO IV sometime next year will have

FIRST DAY SUCCESS

the ability to look at the spectrum in
greater detail—at one-tenth angstrom
resolution—it is a highly specialized
instrument designed primarily to study
interstellar gases and not the dust itself.
Scientists believe this solid material
captures gas—hydrogen, for example—
and that the dust may provide a cat-
alyst for formation of more interstellar
molecules (SN: 8/8, p. 124). oao 111
was designed to monitor the gross
change in the scattering of starlight by
the interstellar dust—and thus determine
the composition of the dust itself. oao
1Iv would then look at the molecules.

In addition to the Princeton tele-
scope, 0AO 1V is to fly an X-ray experi-
ment provided by the University Col-
lege in London and the University of
Leicester. This will study the X-ray
emission of stars and nebulas as well
as the interstellar absorption of helium
and the heavier elements.

Meanwhile, the astronomers are
looking at what is left of the oAo 11
program: certain duplicate parts con-
tained in a prototype of the observa-
tory. Much of what was found by oao
11 needs to be refined, and much of
what oao 1v is scheduled to do would
have complemented the expected find-
ings of oao m1 The logical question,
therefore, is whether the space agency
can economically fly the observatory
again.

“We really don’t know yet,” says Dr.
Boggess, “when we will be able to fly
the oao 11 prototype.” Cost and the
NAsA budget are a big factor. But how
the loss of two observatories out of
four would affect the total return of
the program is a great concern.

NASA is setting up a board to investi-
gate this week’s failure. a

Whole fossils in Antarctica

A. S. Romer, Vertebrate Paleontology (after Brink)
Thrinaxodon: Probable identification for fossil reptile found in Antarctica.

Last year a team of geologists and
paleontologists headed by Dr. David
Elliot of the Ohio State University’s
Institute of Polar Studies discovered
fragments of the 200-million-year-old
remains of a Lystrosaurus—a small,
hippopotamus-like reptile—at Coalsack
Bluff in the Transantarctic Mountains.
These were the first fossil reptile bones
found in Antarctica, and their discov-
ery generated a great deal of excite-
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ment among paleontologists
3/28, p. 324).

This year, Dr. Elliot led another ex-
pedition to look for Antarctic fossils,
this time near McGregor Glacier, 350
miles from the South Pole and about
150 miles southeast of Coalsack Bluff.

The scientists were transported by
Navy helicopter from the McGregor
camp to windswept Transantarctic
Mountain sites ten miles away. On the

(SN:

first day of field work, Nov. 10, Dr.
James Collinson, a member of the
team, discovered a complete fossil
skeleton. The ten-inch skeleton turned
out to be that of a cynodont, a mam-
mal-like reptile that was a contempor-
ary and distant relative of Lystrosaurus.

Both cynodonts and Lystrosaurus are
members of the order Therapsida—the
reptilian ancestors of the mammals. But
while Lystrosaurus ranged in length
from two to four feet and was appar-
ently aquatic, cynodonts were a little
smaller—ranging from slightly larger
than a rat to the size of a wolf. The
cynodonts were four-legged carnivores
with dog-like teeth. They first appeared
in the late Permian and flourished in
the early Triassic.

The skeleton found at McGregor
Glacier measures ten inches from snout
to tail base and is approximately 200
million years old. Though they have
not had an opportunity yet to examine
the fossil, Drs. Edwin Colbert of the
Museum of Northern Arizona and
Nicholas Hotten of the Smithsonian In-
stitution agree that the reported size
and age probably identify it as a mem-
ber of the genus Thrinaxodon.

Since Dr. Collinson’s discovery, in-
tensive search by other members of the
team has yielded a large collection of
fossil bones. Fossils discovered during
the first two weeks of field work in-
clude parts of a dozen Lystrosaurus
skulls and a variety of small primitive
reptiles that are as yet unidentified.

These fossils allow geologists to cor-
relate rock strata within a 150-mile
section of the Transantarctic Moun-
tains. But more important, their nature,
age and location make them a signifi-
cant addition to the rapidly accumulat-
ing evidence in support of the view
that Africa, South America, Australia,
India and Antarctica were once parts
of a supercontinent, Gondwanaland,
that split up more than 150 million
years ago. It is more reasonable to as-
sume that these continents were once
joined together, scientists say, than to
believe that identical species arose
simultaneously and independently on
continents separated by hundreds of
miles of seawater.

These new finds, says Dr. Colbert,
who participated in the studies last year
at Coalsack Bluff, are significant.
Cynodont remains of the same age as
Dr. Collinson’s skeleton had been
found in similar rock strata in South
America and India. The new fossils,
says Dr. Colbert, tie Antarctica to
Africa more firmly than ever before
and make it very probable that the
continents were joined together when
these animals first roamed them.

The expedition, part of the National
Science Foundation’s Antarctic Re-
search Program, is also carrying out
geological studies in the area. a

science news, vol. 98



