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55433 in Radio Astronomy

The weird object near the edge of our
galaxy that is known as Sanduleak-Ste-
phenson 433 first created a sensation with
its appearance in visible light. Its spec-
trum contains lines that move — that is,
change wavelength—from red to blue and
back again at an unheard of rate. This
seems to indicate periodic acceleration of
large amounts of matter at high rates and
therefore some very funny astrophysics
going on in the object (SN: 4/28/79, p. 277,
6/2/79, p. 357).

Radio astronomers have joined the ob-
servations, of course, and now their re-
ports are beginning to come in. One of the
first shows that SS433 sits right in the mid-
dle of W50, a supernova remnant that is
detectable only by radio. It was done by
B.J. Geldzahler, T. Pauls and C.J. Salter
with the 100-meter radiotelescope of the
Max Planck Institute for Radio Astronomy
in Bonn.

Geldzahler, Pauls and Salter made a
contour map of the radio brightness at 11
centimeters wavelength of that part of the
sky, and from it the illustration reproduced
here was made by treating radio bright-
nesses as if they were light brightnesses
and simulating a photograph (with a com-
puter) that represents the variation of
radio brightness over the area. S5433 is the
bright spot in the middle of the haziness
that represents W50. North is up; east is
left. The bright spot northeast of SS433 is
probably an extragalactic radio source
projecting through W50. The HIl cloud S74
is the nebulous tongue northwest of W50.

“[We] have shown that the distance to
the supernova remnant is very close to the
limit on the distance to SS433 set by other
workers,” Geldzahler writes to SCIENCE
NEws. “In view of the central location of
55433 within W50 and the uncertainties in
both of the distance estimates, it is not
unlikely that the two objects are physi-
cally related and were produced in the
same supernova event some 40,000 years
ago.” If so, this would be the third such
association of a compact starlike object

with a gaseous supernova remnant (the
other two are the Crab and Vela nebulas),
and it would add another aspect to the
speculations on the astrophysical qual-
ities of S5433. The theory of supernova
explosions expects that the core of the
star that explodes as a supernova will be
crushed into a highly compact object —a
neutron star or maybe a black hole. On
other grounds theorists have suggested
that SS433 is both.

Meanwhile, back at the radiotelescopes,
in the early days of June two very-long-
baseline observations of S5433 were run,
one by Geldzahler and co-workers with
David Shaffer of the National Radio As-
tronomy Observatory, the other by three
Caltech astronomers — Anthony Read-
head, R. Craig Walker and Robert Preston.
Very-long-baseline interferometry in-
volves combining signals recorded from
the source by widely spaced telescopes. If
two such signals recorded at the same
time at different antennas are combined,
there will be a phase difference caused by
the difference in antenna location. The
phase difference causes a pattern of rein-
forcements and cancellations of the signal
— “light and dark fringes” as they are
called. From the fringe pattern fine detail
can be learned that a single telescope
could not reveal. Observers can resolve
extremely fine structural detail, provided,
as Robert Brown of the NRAO reminds us,
that the radio source is larger than the
projection at its distance of the spacing
between fringes.

Geldzahler and his co-workers intended
to use telescopes in Bonn, Massachusetts
(Haystack), Green Bank, W. Va. (NRAO),
and Big Pine, Calif., and he expressed the
hope of being able to distinguish distances
as small as the diameter of the earth’s
orbit. Brown told ScieNce NEws that the
observation went off but the California
telescope failed to function. What that will
mean for the data remains to be seen as
they haven't been reduced yet. Walker told
Science NEws he believes that the Geld-

55433 appears in the middle of supernova remnant W50 in this simulated photo made by
translating brightness contours of 11-cm radio into a scale of light intensities.
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zahler group should have gotten good
data. They did a full 12 hours’ observation,
as did Walker’s group.

The Caltech observers used nine anten-
nas located from Sweden to South Amer-
ica, from Germany to California. That is an
unusually large number for a single vLBI
observation, and it includes three deep-
space tracking antennas, which are rarely

assigned to this kind of work. Two anten-
nas did not work, but the remaining seven
would be a good data base nevertheless.
Walker says he knows they got fringes be-
tween Goldstone (one of the deep space
antennas) and Owens Valley, and that’s an
indication they will have something good
when all the data are processed. That is
likely to be in a few weeks. a

Moonshining around the world

The development of alcohol fuels for
transportation is attracting increased
interest in the United States as gas lines
grow. On May 4 and June 12 the House
Subcommittee on Energy Development
and Applications held hearings on the
feasibility of what Chairman Richard L. Ot-
tinger (D-N.Y.) calls “the Now fuel.” Wit-
nesses for the second hearing reported to
the Congressman on the findings of the
International Alcohol Fuels Symposium
held in Asilomar, Calif., a week earlier.
Among the witnesses was Rep. Toby Roth
(R-Wisc.) who berated the U.S. govern-
ment for the “lack of emphasis being given
to the area of alcohol fuels by the Depart-
ment of Energy, and by others in the execu-
tive branch.” DOE currently allots less than
0.2 percent of its budget to alcohol fuel
research.

The Asilomar meeting, and one in March
sponsored by the United Nations Indus-
trial Development Organization at its
headquarters in Vienna, Austria, point to a
worldwide research effort in alcohol fuel
development, aimed at decreasing de-
pendence on imported crude oil.

The leader is Brazil's government-spon-
sored National Alcohol Program (pro-
ALcooL), which is investing $5 billion
through 1985. proaLcoOL is the only na-
tional energy program in the world that
cultivates a renewable alcohol resource:
sugar cane. Brazil's next crop will yield
about 900,000 gallons of ethanol — more
than twice last year’s yield. Volkswagen
has provided a fleet of cars and General
Motors a fleet of busses that run on pure
alcohol. Car owners can buy a $200 al-
cohol conversion kit from Sao Paulo me-
chanics for their gasoline engines.

The availability of alcohol fuel in Brazil
has attracted car companies such as Ford,
Fiat and Mercedes-Benz — all eager to
produce alcohol-powered vehicles. To
them Brazil has the advantages of lax pol-
lution restraints, an underemployed labor
force and a climate good for cultivation.

Other nations not so well-endowed in
high-carbohydrate crops are turning to
methanol production. Germany, Sweden,
Canada, New Zealand, Australia and the
Philippines process methanol from cellu-
lose available in their own renewable re-
sources — pine forests in the north or eu-
calyptus in drier climates.

The most popular nonrenewable source
of methanol is natural gas. By 1981, the
Soviet Union will have the largest metha-
nol plant in the world, contracted by Davy
Powergas and located in the heart of Si-
beria. The natural gas (85 percent meth-
ane) will be converted to methanol for
easier transport. The odds are that be-
cause of the huge volume of methanol
produced by the plant (2,750 metric tons
per day), some will be used as transporta-
tion fuel, says Alec Jordan, spokesman for
Davy Powergas.

Research from all over the world finds
alcohol fuels, whether pure or mixed with
gasoline, to be cleaner and more fuel-effi-
cient than gasoline alone. Why then does
Brazil stand alone as the most actively
involved in alcohol production from re-
newable resources? Serge Gratch, lab di-
rector at Ford Motor Co. and witness at the
Ottinger hearing, told ScCIENCE NEws, “The
biggest single difference is the form of
government” — Brazil's dictatorship wel-
comes the new technology with open
arms.

Protein lack and the next generation

Two unprecedented studies of rats
recently conducted at the Massachusetts
Institute of Technology suggest that the
effects of protein malnutrition on human
learning are more far-reaching, complex
and hard to erase than was previously be-
lieved.

Specifically, experiments conducted by
Janina R. Galler and her colleagues at
mIT's Department of Nutrition and Food
Science have shown that learning deficits
may be severe when protein malnutrition
is present across many generations, that
males are more susceptible to learning
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difficulties due to one generation of pro-
tein malnutrition than are females, and
that whereas females can recover from
learning deficits due to multi-generation
protein malnutrition in only one genera-
tion, it takes males at least three genera-
tions to recover.

The reasons such studies haven’t been
conducted before, Galler told SciENCE
NEws, is that “we have a unique situation
of having an animal colony that has been
protein-deprived for up to 20 genera-
tions.” In her first investigation, which she
conducted with Michael Manes, Galler

studied rats from this long-term, pro-
tein-malnourished colony, rats that had
been protein-deprived for only one or two
generations and rats from a colony that
had never been protein-malnourished.
There were both males and females in
each of the three groups. Galler and Manes
then gave all three groups of rats tests of
visual learning, which required the ani-
mals to learn to discriminate between dif-
ferent patterns in two windows in a
backboard and to jump through one or the
other window in response to these visual
cues. Galler and Manes found that whereas
both female and male rats whose ances-
tors had been malnourished for many
generations were much slower to learn
these visual tasks than were controls,
among those who had been nutritionally
deprived for one generation, only males,
not females, were slower to learn than
were controls.

Galler and her co-workers aren’t sure
why cross-generation protein malnutri-
tion should lead to learning problems, and
why female and male rats should respond
differently to protein malnutrition.

In her second study, which she con-
ducted with Steven B. Wilkins, Galler
switched rats that had been protein-de-
prived for many generations to adequate
protein diets for several generations to see
how long it would take them to catch up
with control rats on the same visual learn-
ing tasks. Female rats were found to
recover after only one generation on an
adequate protein diet, but males did not
recover even after two generations. Thus,
provided an adequate protein’ diet is in-
troduced, female rats are more likely to
recover from learning problems due to
cross-generation malnutrition than are
male rats. Galler and Wilkins don’t know
why females should have the advantage.

Nonetheless, “The implications of this
research for human populations are
clear,” Galler asserts. “By giving people
with a history of poor nutrition an ade-
quate diet, they will improve physically.
However, these people who look normal
may learn more slowly and have more dif-
ficulties in social situations because of the
lingering effects of malnutrition. Food is
the first step. It is the most important step,
but for populations with a whole range of
deprivations, economic and social as well
as nutritional, good food is not enough.”

So what is? Perhaps good food plus an
enriched environment, Galler contends.
She and her co-workers will now attempt
to see whether rats deprived of protein
over many generations regain their learn-
ing abilities more quickly if they are given
an adequate protein diet plus an enriched
environment-rather than simply an ade-
quate protein diet.

Galler and her team reported the above
findings at the recent annual meeting of
the Federation for Clinical Research in
Dallas and have submitted two papers de-
tailing their results to DEVELOPMENTAL
PsycHOBIOLOGY. O
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