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Searching for goals, examining ethics

In reexamining science and technology, some emphasize a need for national
goals; others call for responsibility in scientists’ public statements

The quest for national
technological goals

One of the perennial debates among
scientific leaders in the post-World War
IT years is whether the United States
has a national science policy, and if so,
whether it works as well as it should.
There has never been complete satis-
faction with the way science has been
supported (except perhaps in the free-
spending post-Sputnik years), but in ac-
tuality there has been an imperfectly
operating, sometimes Byzantinely struc-
tured system that has helped science
flourish in the United States to a degree
equalled in no other country in the last
quarter century.

Recently there has emerged much
concern and discussion about the need
for a coherent policy in a slightly dif-
ferent area, technology: From many
mouths is heard proclaimed the de-
sirability of a set of national goals for
technology.

There are many reasons for the quest.
The list given by Jack E. Goldman,
senior vice president for research and
development of the Xerox Corp., last
week at a session of the AAAs meet-
ing is as good as any: lagging economy,
balance of payments and trade, public
unrest about negative effects of tech-
nology and the apparent lack of prog-
ress in utilizing technology in the solu-
tion of social problems.

The last decade has brought few
technological advances. “The emphasis
in the last 10 years has not been on
new ways to do things but with refine-
ments of older ones,” says Goldman.
He regards the emphasis in the space
program, for instance, to have been
merely on scale-up and improved reli-
ability.

Goldman seems to speaks for many
technological leaders when he calls for
“the articulation of a new set of goals”
and the support of the goals with money
and new institutional mechanisms.

“A society tends to be divided un-
less it has goals to which it can adhere,”
says James Brian Quinn, a professor of
business administration at Dartmouth
College. He urges the selection of a
relatively few goals of varying difficulty.
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Concentration on such kinds of goals
would create new markets, have a mul-
tiplier effect on the economy and allow
both economic growth and a better
quality of life, he contends.

There is intense interest in the set of
new technological initiatives being put
together for the Administration by Wil-
liam M. Magruder (SN: 1/1/72, p. 5),
and thousands of technological leaders
have contributed ideas. But what Gold-
man and his colleagues are talking about
is more fundamental. “Magruder has
been looking for specific items that can
be put immediately into next year’s
budget and that can have sure short-
term effects on the economy,” Goldman
says. What he and others are concerned
about is more long-range.

With the first four articles in this issue,
SCIENCE NEWws continues its coverage of
last week’s annual meeting in Philadelphia
of the American Association for the Ad-
vancement of Science.

The creation of a national technology
policy and the enunciation of new tech-
nological goals seem certainly to be
laudable objectives. But proponents and
shapers will have to work with great
wisdom to avert accusations of naiveté
and social myopia from segments of
society less enamored of technology
per se than they are. They will have to
avoid giving the impression they be-
lieve that technology alone has answers
to complex social problems.

In this respect, the advice of William
D. Carey, former assistant director of
the Bureau of the Budget and now with
Arthur D. Little, Inc., seems relevant,
even though it was given at a AAas
session on Federal goals for research
and development, not for technology.
“You cannot flood so-called domestic
priorities with research and develop-
ment. These problems are caused not
by lack of research but by lack of so-
cial willingness to change social systems
and institutions.” O
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Scientists and citizens:
When are they different?

The aBM. The sst. Amchitka. DDT.
All are subjects that in the past few
years have stimulated strong national
debate, contrary opinions and high
emotion. All have been of concern to
politicians, environmental groups, scien-
tists and the general public. All have
involved science and technology.

They also have all been areas, in the
view of Jean Mayer, professor of nutri-
tion at Harvard University, in which
certain scientists speaking with author-
ity in areas with which they really have
no competence have tended to con-
fuse, rather than enlighten, the public.

“My point is that the chorus of non-
informed scientists without particular
competence in those areas was so loud
it was difficult to determine the facts.

“While anybody has a right to cap-
italize on his fame as a scientist to dis-
cuss a matter about which he feels
strongly, he should do so in a way
which doesn’t confuse the public.”

In these times of strong advocacy
and bitter dissent, Mayer’s comments,
made at an evening lecture and at a
news conference at the AaAs meeting.
seem to hold special relevance. They
add another dimension to discussions
of the ethical responsibilities of scien-
tists, and are certain to receive both
support and objections from persons
with differing views on scientific re-
sponsibility.

Mayer urges scientists to distinguish
in their public statements between when
they are speaking as scientists with spe-
cial technical information about a sub-
ject and when they are speaking as
concerned citizens with strong opinions
about a subject. Practicing what he
preaches, he emphasized he was speak-
ing as a layman, except in the area of
nutrition. He feels his experience is
typical of most citizens in trying to
analyze the public comments of scien-
tists on technological controversies: It
becomes impossible to know what is
fact and what is opinion.

“On the Amchitka issue, I had no
way of knowing who knew what they
were talking about on the risk of tidal
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waves and earthquakes,” he complained.

“It is necessary to have scientists ex-
press themselves as scientists in issues
of major importance for which their
knowledge is relevant to the process of
decision making. At the same time,
scientists should refrain from speaking
as scientists (they are of course at lib-
erty to speak as citizens) on issues
where their knowledge is inadequate or
too peripheral. More important, they
should make their premises clear. If
they are against any atomic armaments,
let them say so; it is a respectable and
completely understandable position, but
it makes further criticism of the testing

or development of an atomic weapon
irrelevant.”

Mayer termed recent disputes be-
tween pro-environmentalists and pro-
agriculturalists on bpDT [undoubtedly
referring primarily to Barry Commoner
vs. Norman E. Borlaug] a “dialogue of
the deaf” filled with “wild statements
on both sides” that failed “to point out
that what you're dealing with is a risk-
benefit ratio that makes it very impor-
tant to understand the facts.”

Scientists have a responsibility to
speak out in areas of their competence,
Mayer concludes. “At the same time,
if we want our fellow citizens to be-

lieve what we say or even simply to
take it seriously . . . we must refrain
from being carried away by advocacy
to the extent that we pick and choose
among facts only those which support
the cause we are advocating . . . .”
Mayer’s adjuration raises many diffi-
cult questions: What exactly is one
scientist’s area of competence? Don’t
some scientists have a broader range
than others? Can a scientist himself
determine when he is speaking as a
scientist and when as a citizen? All
these matters are sure to be brought
into future discussions of scientists’
ethical responsibilities. D

Measuring the distances to exter-
nal galaxies can help astronomers in
attempts to determine the size, shape
and history of the universe. Particu-
larly important is the relationship be-
tween the distance of a galaxy and
the velocity at which it appears to
be receding from the observer. An
observer standing anywhere in an ex-
panding universe should see all ex-
ternal galaxies receding from him,
and the farther away they are, the
faster they should be going.

The recession velocities can be
determined from the redshifts of the
galaxies’ light. The velocities should
be in direct proportion to the dis-
tance, but translating one to the other
is difficult because the constant of
proportionality, the Hubble constant,
is a matter of dispute. Its value has
been mostly estimated rather than
observed, and there have been 50
years of argument over how to do
that. Now astronomers are attempt-
ing to measure galactic distances in-
dependently of redshift, thereby hop-
ing to get a good observational value
for the Hubble constant, which meas-
ures the age of the universe as well
as distance.

One such attempt, reported at the
AAAs meeting in Philadelphia last
week by George O. Abell of the
University of California at Los An-
geles, may double the size and age
of the visible universe.

One way to measure the universe
is to rely on the apparent dimming of
distant objects: An object of the same
intrinsic brightness (magnitude) will
appear dimmer the farther away
it is.

External galaxies come in clusters,
and one way used to obtain a scale
of distances is to compare the ap-
parent magnitude of the brightest
galaxy in each with that of the
brightest galaxy of a nearby cluster,

Bye-bye, galaxies: The universe may be twice

the Virgo cluster, whose distance has
been measured by other means.

Abell objects that this is not a very
reliable method. The assumption that
the brightest galaxies in all clusters
have about the same intrinsic bright-
ness may not hold. If some are
brighter than others, he says, “you
might get a ringer,” a cluster that
appears to be closer than it really is.

Working with graduate students
John Mottman, Donald Gudehus,
Edwin Krupp and Stephen East-
mond, Abell found a feature that he
believes makes a more accurate com-
parison possible. They were tallying
the numbers of galaxies in each of
several distant clusters with various
apparent magnitudes. They found
that in each case the graph of num-
ber versus apparent magnitude as-
sumed a similar shape: The very
brightest galaxies were few. At a
few magnitudes below the brightest
was a clump of galaxies, dozens to
hundreds, says Abell, of nearly the
same apparent magnitudes.

It is this hump at the bright end of
the graph that Abell thinks is a
better criterion for distance measure-
ment. It appears in all the clusters
studied, including the Virgo cluster,
and it is less likely statistically to be
biased by a few extrabright ringers.
Applying it, Abell and his students
get a value for the Hubble constant
of about 47 kilometers per second
per megaparsec (a megaparsec is
about 3.26 million light-years). This
compares to a value of 75 obtained
by Allan R. Sandage of the Hale
Observatories using the other meth-
od. The Abell value for the constant
increases the size of the observed
universe and its age by 50 percent
or more: to 15 or 20 billion years
(and light-years) rather than the cur-
rently accepted 10 billion.

The accuracy of distances meas-

as large as thought

ured by Abell depends not only on
the appropriateness of his method
but also on the accuracy of the dis-
tance to the Virgo cluster, which is
derived from the distance to one of
its members, M87.

Sandage determined the distance
to M87 by comparing the brightness
of globular star clusters associated
with it with the globular clusters of
a nearer galaxy, the Andromeda
nebula. If the distance to M87 should
have to be revised upward, Abell’s
distances would go up, and his value
of the Hubble constant would go
further down.

The Hubble constant is a constant
for galaxies fairly near to us, the ob-
servations of which represent a situ-
ation that is more or less contempo-
rary with us in cosmological terms.
At the edges of the observed uni-
verse we are seeing things as they
appeared billions of years ago. In
those days the Hubble constant may
have been different.

The space of the universe is sup-
posed to be curved, and whether that
curvature is open (the three-dimen-
sional analogue of a curve like a hy-
perbola) or closed (the three-dimen-
sional analogue of a circle) is a mat-
ter of dispute. Temporal changes in
the Hubble constant depend on the
curvature. Abell and Laura Pat
Bautz of Northwestern University
and W. W. Morgan of the Yerkes
Observatory have begun a study of
the velocity-distance relation for the
most distant galaxy clusters. So far
they have found such a wide scatter
of data that they cannot say the data
favor one or the other possibility.
But this itself is significant, says
Abell, because earlier attempts to
determine the universal curvature all
came out on the closed side. This
one would allow the open curvature
equal possibility.
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