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At Long Last CONAES: Energy for the "90s

Five years in preparation, the long-
awaited report by the Committee on Nu-
clear and Alternative Energy Systems is
finally out. Attempting nothing less than to
detail all aspects of the nation’s energy
situation, which are likely to affect policy
decisions over the coming transitionary
period — 1985 to 2010 — it’s little wonder
that the National Academy of Sciences’
more than 800-page opus took several
more years and a lot more money than had
been initially projected. What results is an
ambitious, if not exhaustive, picture of
some major energy options facing this
country.

But don't look for a laundry list of suc-
cinct recommendations that will bail out
confused policymakers in Washington on
how to plan for the decades ahead. What
the report has to offer are technical and
economic observations that require in-
terpretation by those in touch with the
pulse of the nation’s political and eco-
nomic climate. Conceding that energy pol-
icy involves very large social and political
components that are less well understood
than any of its technical factors, the au-
thors tender that “there will remain an
irreducible element of conflicting values
and political interests that cannot be re-
solved except in the political arena.”

Among those sociopolitical factors is a
definition of the energy crisis. “It is impor-
tant to keep in mind,” the authors say, “that
the energy problem does not arise from an
overall physical scarcity of resources.
There are several plausible options for an

indefinitely sustainable energy supply. ...

The problem is in effecting a socially ac-
ceptable and smooth transition from
gradually depleting resources of oil and
natural gas to new technologies whose po-
tentials are not now fully developed or
assessed and whose costs are generally
unpredictable.”

The authors don't hesitate to contend,
however, that:
® reducing the growth of energy demand
should be the highest priority of the
United States’ national energy policy,
® beginning in the 1980s, liquid fuels will
be the most critical near-term energy-
supply problem for the United States,
® coal and nuclear power will offer the
only large-scale, intermediate-term op-
tions for generating electrical power,
® the breedger-reactor option must be
kept open in case energy demand cannot
be reduced without radically changing
lifestyles,
® the risk of nuclear-weapons prolifera-
tion is probably the most serious cata-
strophic problem associated with nuclear
power — one for which the authors see no
“technical fix,” and
e the public will not cooperate fully with
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government goals to reduce energy de-
mand unless the importance of conserving
energy is hammered home repeatedly and
reinforced with strategies for using energy
efficiently.

Acknowledging that no one committee,
such as CONAEs, could cover all the neces-
sary technologies and policy areas knowl-
edgably, four major panels and 22 support
groups — totaling some 300 individuals —
merged their collective expertise. This
diversity of opinions and backgrounds en-
sures that the report has given voice to “a
reasonably representative microcosm of
the conflicting relevant interests and
viewpoints” in the energy community, said
Philip Handler, Nas president.

Some effort was even made to include
dissenting views by some of the CONAEs
authors. For instance, John P. Holdren, a
coNAEs member and University of Cali-
fornia-Berkeley professor, took issue with
the report’s stance that obstacles to re-

newable energy sources over the transi-
tion period covered “are more fundamen-
tal and less tractable than obstacles stand-
ing in the way of expanded use of coal and
nuclear fission.” Obstacles for the renew-
ables are technical and economic, he says,
whereas those facing coal and nuclear are
environmental and sociopolitical. So, as
he sees it, “The choices are increased flir-
tation with [carbon dioxide] induced
climatic change, other potentially ex-
cruciating environmental costs of coal,
and nuclear debacles ...on the one hand,
and the probability of considerably higher
energy prices (for renewables), on the
other. The notion that society should pre-
fer the former to the latter may be the
majority view of this committee, but that
position should be recognized as a value
judgment that does not deserve to be
paraded as the ‘only’ possible outcome.”
Energy in Transition should be available
in local bookstores by March. O

Gravity’s lens: Squinting at a galaxy

In astronomy things may seem quite
simple at first but they often turn out on
further inspection to be quite complex.
Such is the case of the double quasar
that has been interpreted by a number of
astronomers to be an example of the
gravitational lens effect, the quasar
called 0957+561 A and B. To paraphrase
Alice in Wonderland, it is getting com-
plicateder and complicateder. The com-
plications come in large part from radio
and infrared studies reported at the
meeting of the American Astronomical
Society in San Francisco this week.

The history is that astronomers Den-
nis Walsh, Robert F. Carswell and Ray J.
Weymann reported this example of two
quasars lying close together in the sky
and seemingly identical in appearance in
optical spectrum (SN: 6/16/79, p. 389; 11/
10/79, p. 324). They suggested that
0957+561 A and B might be an example of
gravitational lens effect.

But the first radio observations done
by Bernard F. Burke, P. E. Greenfield and
D. H. Roberts of Massachusetts Institute
of Technology and an English group and
infrared observations by Eric E. Vecklin
of the Univerity of Hawaii and several
others from the University of Hawaii and
California Institute of Technology very
nearly shot that down by showing in-
equalities in the images.

Gravitational lens effect concerns the
light from a distant object being re-
fracted by the gravitational field of a
heavy dense body between it and the
earth. The standard idea is that the re-
fracting body bends the light from the
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distant object so that there are two im-
ages — a primary and a secondary image
— of identical appearance that appear to
be along lines of sight equidistant from
the line of sight to the gravitating body
so that on the sky the two images formed
by the gravitational lens appear equidis-
tant on either side of the gravitating
body. Light bending of this kind is one of
the more arcane effects of Einstein’s
general relativity and it is something that
astronomers have been fascinated by for
several reasons.

Burke and collaborators have now
done further radio studies with the Very
Large Array radio telescopes near
Socorro, N.M. The radio maps done with
the vLa show 0957+561 A and B. But the
two images do not appear to be equal.
The maps also show extended sources
called C, D and E. Furthermore, A and B
show jets of radio-emitting material, jets
that seem not identical and therefore un-
likely to be images of each other.

The infrared studies done on Mauna
Kea and on Palomar Mountain showed
discrepancies in the brightness ratio be-
tween A and B. So it seemed that the
gravitational lens hypothesis might have
to be abandoned.

The game was saved by another Cal-
tech team, Peter Young, James E. Gunn,
Jerome Kristian, J. Beverlyoke and James
A. Westphal. They found a bright galaxy
surrounded by a cluster of fainter ones
and the bright galaxy is slightly off cen-
ter between the two images A and B of
the quasar. They suggested that this
bright galaxy might be the gravitational
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light bender and that the inequality seen
in the images might result from its off
center position. Now Roberts asks if the
radio data are compatible with the
model presented by Young and col-
laborators for a gravitational lens effect
by an overlying galaxy and an overlying
cluster of galaxies. The cluster would
distort the simple effect of the single
bright galaxy. The bright galaxy can
serve as a slightly off center gravitational
lens, thus accounting for some of the ir-
regularities between the images. As
Burke puts it, “A fortunate circumstance
seems to have occurred,” a very particu-
lar geometry. The cluster could serve as
a diffuse gravitational lens operating
something like a real glass lens, as
Roberts puts it. In this very particular
geometry only the single quasar A and B
is yielding double images. The other ob-
jects in the radio map, which are part of
the galaxy cluster C, D and E, are beyond
the points or are too far away from the
refracting galaxy to produce secondary
images. That would explain most of the
radio pictures.

But there is still the question of two jets
on the main images A and B that do not
seem to be equal to one another. It could
be the prime variations in the original un-
derlying single quasar (the object that is
being imaged) are responsible for the dif-
ferent appearances of the two jets at dif-
ferent times. However, it could also be that
the underlying quasar is a single quasar
with an extended radio source associated
with it and the geometry is such that only
the quasar is doubled but the extended
source is not so that the jet seen in A is
part of the original quasar while the jet
seen in B is something else. There might
be no secondary image of the jet on A. The
B jet might not be associated with the
underlying quasar at all but with the re-
fracting galaxy.

The off centered geometry means that
the rays responsible for the B image come
through the galaxy instead of around it
and therefore the B jet might be part of the
refracting galaxy and only appear to be
associated with the B image of the under-
lying quasar. There are other questions.
How close does the A jet actually come to
the A quasar? Is it really related to it? Are
there other secondary images: for exam-
ple, secondary images of C and D made by
a black hole in the center of the bright
galaxy?

If future studies cause general agree-
ment that this is gravitational lens effect,
then its being done by a cluster of galaxies
is very exciting. For decades astronomers
have worried about the “missing mass,”
the mass of nonluminous matter in
galaxies and clusters. By the laws of
dynamics this mass has to be there, yet it
is difficult to estimate. Study of geometry
of gravitational lens effects could put
some definite numbers on the amount of
this mass and its role in the dynamics of
galaxies and clusters. a
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Smoking alarm:
Women in danger

An epidemic of lung cancer among
women has now begun, says the 12th re-
port on smoking prepared by the Depart-
ment of Health, Education and Welfare.
“This report is one of the most alarming in
the series,” Secretary of HEw Patricia
Roberts Harris told Congress.

The report, released by Surgeon Gen-
eral Julius B. Richmond, focuses on
cigarette smoking by women. Because
smoking patterns of women have differed
from those of men, the health effects of
smoking were first documented for men.
“The apparently lower susceptibility to
smoking-related diseases among women
smokers is an illusion reflecting the fact
that women lagged one-quarter century
behind men in their widespread use of
cigarettes,” the new report says.

In addition to examining incidence of
disease, the report suggests that women
may start smoking, continue to smoke,
quit smoking and fail to quit smoking for
somewhat different reasons than men do.
Understanding such differences may be
crucial to helping women, as well as men,
avoid or stop smoking. Overall, smoking is
declining in the United States, with the
exception of the group of older adolescent
and young adult women. More women
than men aged 17 to 24 years of age now
smoke. Finally, the report compiles a wide
variety of evidence indicating that a wom-
an’s cigarette smoking has adverse effects
on pregnancy and the health of her new-
born baby.

Cigarette use by women became wide-
spread during World War II, 25 to 30 years
after widespread smoking by men. How-
ever, with each generation, smoking
characteristics of the sexes have become
more similar. For instance, the average age
at which young women and young men
begin to smoke regularly is now virtually
identical. Richmond says that within three
years lung cancer could overtake breast
cancer as the cancer killing the most
women.

Among the other findings of the report:

® The proportion of the population that
smokes has declined both among men and
women,; the 1979 overall smoking preva-
lence of 32.2 percent is the lowest in at
least 45 years.

® Death rates for women smokers in-
crease with amount smoked; the mortality
rate is 1.63 times higher for a two-pack-a-
day smoker than for a nonsmoker.

® Employed women who smoke report
more days lost from work due to illness
and injury than do nonsmoking women.

® Women smokers have 2.5 to 5 times
greater likelihood of developing lung
cancer than do nonsmokers. Occupational
exposures boost smoking-related dis-
eases among women, as among men.
Women smokers exposed to asbestos, for
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instance, have an excess of lung cancer,
and those exposed to cotton dust run
higher risk of developing acute responses,
bronchitic syndromes and reduced pul-
monary functions than do nonsmokers.

® Female smokers have twice the pre-
valence of peptic ulcers as that observed
in nonsmokers.

® Babies born to women who smoke
during pregnancy average 200 grams (6
ounces) lighter than babies born to com-
parable nonsmokers; the more the woman
smokes, the greater the reduction in birth
weight. Up to 14 percent of the early de-
liveries for premature babies in the United
States may be due to maternal smoking.

o Women are more likely than men to
smoke in order to reduce stress.

® Men with advanced education and
professional occupations have taken the
lead in quitting smoking, but smoking pre-
valence remains high among women in
administrative and managerial positions
and in the health professions.

“Cigarette smoking, an early sign of
woman’s social emancipation, is now a
major threat to her personal health and
her ability to bear children,” concludes
Richmond. O
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