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EDITORIAL

Fraud in Science

When electrochemists Martin Fleischmann and Stanley
Pons announced in March 1989 that they had achieved fu-
sion at room temperature, using a simple apparatus that
could easily be replicated in a university laboratory, they
became instantaneous media celebrities. Immediately, the
antiscience mob used the hope of achieving low-cost cold
fusion to lend credibility to their attacks on the feasibility of
hot fusion with established approaches like the Princeton
TFTR tokamak. In the United States these fusion programs
are now virtually in the scientific dead-letter file for lack of
adequate funding to proceed to the next level of devices
for energy breakeven and energy production—devices that
in the 1970s were planned to be operating by now. Fleisch-
mann and Pons themselves argued for continuance of the
mainline fusion program and disputed the claim that their
results made hot fusion programs unnecessary, while some
of the antiscience Malthusian zealots argued that any kind
of fusion would be bad because it would lead to acheap and
virtually unlimited source of energy, and hence growth.

The University of Utah, where Fleischmann and Pons
were working, set up the National Cold Fusion Institute in
Salt Lake City to provide the means for carrying out experi-
mental work on a grander scale and for bringing together
international researchers in the field. Scientists around the
world took up the challenge of replicating and extending
the work of Fleischmann and Pons, as 21st Century has
reported. Much of the successful work in cold fusion is
now in the process of being patented—and is therefore
not discussed in great detail—because of the potential of
commercial applications.

Predictably, the manic phase of press publicity was fol-
lowed by its opposite. With the support of the heavies in the
scientific establishment, especially the American Physical
Society, a campaign of rumors and articles was launched to
suggest that Fleischmann and Pons were incompetent and

that other researchers who succeeded in producing cold’

fusion results were also incompetent.

Most recently, outright fraud has been intimated. In late
October, Fleischmann’s unavailability (due to illness) at a
review meeting in Utah was coupled with rumors that Pons
had sold his home to concoct a story that both scientists
had skipped the country, perhaps to evade prosecution for
fraud. This story was prominently featured in the New York
Times by science writer William |. Broad, who implied that
Fleischmann and Pons disappeared because they could not
defend their research. A Nov. 1 editorial in Nature went
even further to proclaim the death knell for cold fusion.
And Science magazine Nov. 9, titled its story, “Cold Fusion:
Only the Grin Remains,” with a first sentence stating that
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“Like the Chesire Cat, cold fusion has slowly faded away.”

The truth is that Stanley Pons did appear at a review com-
mittee meeting November 7 and that meeting actually sub-
stantiated the promise of experimental work in cold fusion,
not only at the Cold Fusion Institute but at other labora-
tories.

The attempt to claim that cold fusion is a fraud is not the
result of a misunderstanding occasioned by the possibility
that Pons may be seeking a sabbatical from the University
of Utah to work with scientists in Frarice or Japan; it is
deliberate. In a June 15 Science article, author Gary Taubes
suggested baldly that the Texas A&M detection of tritium
could only be explained by fraud and implied that the uni-
versity was remiss for not investigating rumors that some-
one had “spiked” the cold fusion experiments with tritium.
As letters to the editor of Science later documented, even if
minute amounts of tritium may have “contaminated” some
experiments, this could not possibly have accounted for
the tritium results.

The Obvious Conclusion

Certain “hot” fusion scientists such as Winston Bostick,
whose latest theoretical work appears in this issue, have
met with the same harsh treatment over the years, Bostick
is a pioneer in work with the plasma focus machine. Like the
zeta pinch and mirror machines, the plasma focus utilizes
geometrical configurations that appear in the plasma to
achieve containment. Like cold fusion, these experiments
are relatively low-cost.

The obvious conclusion in both these cases is that the
physics establishment has been taken over by a Malthusian
ideology and does not want to see the kind of industrial
revolution that can follow from the application of plasma
processes to manufacturing. It does not want a relatively
limitless source of cheap, safe energy to be made available
to the world’s population. It would prefer a world in which
resources—as well as population—are artificially limited
and where political control is in the hands of a small elite.

Fortunately, the Malthusians have not yet achieved their
aim of suppressing all honest science and committed scien-
tists, despite their deceitful claims of fraud. If there is fraud,
it is on the part of magazines like Nature and Science that
attempt to suppress scientific discoveries for the sake of
their own nasty political agenda.

Even if Fleischmann and Pons were proven to have been
mistaken in the end—something we do not believe will
happen—honest mistakes are the lifeblood of science, as
much a part of the progress of discovery as successful ex-
periments.

EDITORIAL



Letters &

On Leonardo’s
Christianity

To the Editor:
| read the article titled, “ ‘The Eye Is
the Window of the Soul’: Leonardo da
Vinci’s Science of ‘Prospettiva’ ” in the
Nov.-Dec., 1989 issue of your maga-
zine [by Robert L. Gallagher, p. 28].
Leonardo said that the eye is the
window of the animo. Animo trans-
lated into English means mind and
heart; the word anima in English
means soul. Leonardo never said that
the eve is the window of the soul.
Leonardo was an agnostic. He did
not believe in a personal god or per-
sonal soul. For a scientific magazine
this is a great gaffe. . . .
Averard Cavalieri
Fresno, California

The Editor Replies

You are right about the difference
between anima and animo in Italian,
but wrong in denying Leonardo’s be-
lief in the soul. He uses both words,
very precisely.

The rumor that Leonardo was an ag-
nostic, or to be precise, “no Chris-
tian,” firstappeared in the 1550 edition
of Vasari’s Lives of the Painters, three
decades after Leonardo died. This
shows the risk of uncritically believing
secondary sources—even very old
ones. Evidently someone set Vasari
straight, because in his second edition
in 1564 this assertion no longer ap-
pears. Although Leonardo had his bat-
tles with certain elements in the cler-
gy, no one need imagine that the
painter of some of the world’s greatest
religious paintings did not believe in
God and the individual soul. Consider
the following impassioned notation
that Leonardo put on one of his beauti-
ful anatomical studies:

“And you, O Man, who will discern
in this work of mine the wonderful

LETTERS

works of Nature, if you think it would
be a criminal thing to destroy it, reflect
how much more criminal it is to take
the life of a man; and if this, his exter-
nal form, appears to thee marvelously
constructed, remember that it is noth-
ing as compared with the soul that
dwells in that structure [Italian: “nulla
rispetto all’anima che in tale architet-
tura abita”]; for that indeed, be it what
it may, is a thing divine. . . .”

The headline of the article is quoted
from Leonardo’s “Treatise on Paint-
ing.” The original [talian reads, ac-
cording to the standard transcription
by J.P. Richter, “L’occhio che si dice
finestra dell’anima & la principale via,
donde il comune senso puo piu copio-
sa e magnificamente considerare le in-
finite opere di natura.” Translated this
is: “The eye, which is called the win-
dow of the soul, is the principal means
by which the central sense can most
completely and abundantly appreciate
the works of nature...” [Emphasis
added].

It was an oversight that the specific
source of this quote was not cited in
our article.

J.P. Richter published both the origi-
nal ltalian and his English translation
of the many quotes appearing in the
21st Century article that attest to Leo-
nardo’s attitude toward the soul, an-
ima. You can easily check these refer-
ences in the inexpensive two-volume
Dover edition of The Notebooks of Le-
onardo da Vinci.

Continued on page 4
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Continued from page 3

The Redshift and the
Speed of Light

To the Editor:

In the Spring 1990 issue’s article ti-
tled “Big Bang Cosmology Meets an
Astronomical Death,” author Paul
Marmet contends that observed red-
shifts can be accounted for by photons
losing energy as they collide with parti-
cles of intergalactic gas and dust.

The idea that photons might lose en-
ergy through these interactions seems
plausible, but Marmet’'s model is in
conflict with what | presumed to be
empirical facts about how light travels
through a gas. Marmet states that light
traveling through 100 meters of air will
slow down, so that it will travel 3 cm
less than light traveling through 100
meters of vacuum, in the same amount
of time. ’

According to Marmet's explanation,
we should expect light to continue
slowing down even further through
each succeeding 100 meters. But this
is in total conflict with the idea that
light travels at a specific velocity
through a given medium with a spe-
cific index of refraction.

Another question also comes to
mind. When white light passes from
one medium to another, the index of
refraction is different for different
wavelengths, with the higher frequen-
cies bending more. On long journeys
the higher frequencies would lose
more energy than the lower frequen-
cies and a broad spectrum would be
narrowed.

Also, how are we to explain the way
lightis slowed, then sped up, as it pas-
ses from vacuum to air to vacuum?

William Jennings
Seattle, Washington

The Author Replies

It is a fact that the average light ve-
locity is slowed when light passes from
vacuum to air. This fact (and also the
fact that it is sped up) is clearly stated
in the last sentence of your letter. It
is at the vacuum-air frontier that the
average velocity is reduced. When
photons travel in gases, their group ve-
locity is reduced with respect to the
velocity ¢ that is the velocity in
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vacuum,

The article states that photons “lose
energy in interacting with atoms and
molecules.” A photon having lost en-
ergy is redshifted according to the
equation: £ = hf (f = frequency), giv-
ing it a lower frequency when E (ener-
gy) is smaller. Those photons having
a smaller energy are not “slowed

down,” they are redshifted. These-

photons will continue to lose energy
and continue to be redshifted, but
they always move at the specific speed
of light for the medium. They cannot
“continue slowing down” since they
never slow down at all,

The second statement in the letter is
correct. Yes, a broad spectrum is nar-
rowed. For example, if all frequencies
are redshifted (divided) by a factor of
2, the width of the broad spectrum will
also be divided by 2. This is a natural
consequence of any “Doppler type” of
redshift, whatever the interpretation
may be.

The third question can be under-
stood using the model described in
the article. One has to realize that in
fact, on amicroscopicscale, lightis not
slowed down or sped up. Light always
travels at velocity cin vacuum between
air molecules. In air, there is a delay of
about 10 " second at each interaction.
During that period, the photon does
not move, but its energy exists as a
perturbation of the molecule before
being reemitted in the forward direc-
tion. In vacuum the average velocity is
larger because there are no such
delays.

A Blueshift Defense of
The Big Bang

To the Editor:

In the article “Big Bang Cosmology
Meets an Astronomical Death” by Paul
Marmet (Spring 1990, p. 52), the red-
shift of Figure 2 is based on the as-
sumption that the reverse process—
a blueshift obtained by reversing the
directions of the arrows—is much less
likely than the redshift, because the
atom is much less likely to absorb two
photons than one. This is true under
nonequilibrium conditions in which
the long-wavelength radiation has not
yet reached its maximum concentra-
tion throughout intergalactic space.
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In an infinite and eternal universe,
however, an equilibrium can be
reached in which the blueshift cancels
the redshift because the energy densi-
ty of the long-wavelength radiation is
large enough to make two-photon ab-
sorption (leading to ablueshift) as like-
ly as the single-photon absorption
which yields the redshift.

The cosmic redshift predicted by the
Big Bang paradigm is unambiguous
because there is no competing mecha-
nism to cancel it, whereas the compet-
ing blueshift casts some doubt on Mar-
met’s model.

Kenneth J. Epstein
Chicago, Il.

The Author Replies

It is true that if there were nothing
else than the simplifiéd description
given in the article, a blueshift might
appear at equilibrium that would can-
cel out the effect. One of the referen-
ces given in the article shows that the
emission of asecondary photonis only
a first approximation. In fact, an infi-
nite number of secondary photons is
emitted for each primary photon.
However, the sum of the energy of all
those secondary photons is finite. This
has been predicted by quantum elec-
trodynamics and is clearly shown by
Jauch and Rohrlich (The Theory of Pho-
tons and Electrons, 2nd edition, New
York, 1980).

A similar prediction follows from my
semiclassical model in the following
way: Due to the axial momentum
transfer of the colliding photon, the
electron is accelerated and emits
bremsstrahlung. Itis clear that the sec-
ondary photon emitted (at right
angles) produces a recoil on the elec-
tron that generates a third photon. The
recoil due to the third photon gener-
ates a fourth photon and so on, for
the fifth, sixth, etc., photons. At each
order (n), the energy of the next pho-
ton is smaller by 10" times (in the ex-
ample). The total energy of all the sec-
ondary, tertiary, etc. photons is the
sum 2 (10°")", where n ranges from 1
to infinity. A little mathematics shows
that this sum is finite.

We understand now that in order to
reverse the mechanism, one must
have an infinite number of secondary
photons conveniently located to coin-

Continued on page 6
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My dear friends:

It was with great alarm that | read the
following account of “The New Sys-
tem” sent to me by an unnamed
Friend. I am notin the habit of publish-
ing such anonymous letters, but | have
done so in this case because of the
reason for anonymity given by the
writer as well as the importance of sub-
ject matter. | hope my dear Readers
will concur:

The New System

- “Itwas a hot, humid August day, and
the courtroom smelled like a barn-
yard. The small room was packed with
spectators; every seat was filled and
there was not even any more standing
room. The air was so heavy with sweat
and tension that it was hard to breathe.

“The jury looked as uncomfortable
as the courtroom spectators, yet de-
spite the evident discomfort, the jury
members listened intently to the
judge’s instructions. It was impossible
to tell from their strained faces what
kind of a verdict to expect.

“It was a difficult case, the first of its
kind to come to trial under the New
System. That there was such atrial was,
in fact, pointed to by the authorities as
asign that the New System was already
having a beneficial effect among the
population. There had been many of
the alleged crimes committed over the
past months, especially in the more ru-
ral areas, but until now, none of the
perpetrators had been indicted and
come to trial. Instead, an unfortunate
type of justice had been rendered at
the hands of vigilante groups before
the authorities had achance to act. Un-
der these circumstances, the authori-
ties said—evidently directing their
comments to those who were still not
believers in the New System—that the
accused in this case had lived to be
served with the indictment and stand
trial demonstrated the advance of the
New System over the old.

THE LIGHTNING ROD

“The jury was mixed. The new sys-
tem provided for that, and it was, if not
strictly speaking a jury of 12 peers, at
least a jury where those most obvi-
ously by their very nature bearing mal-
ice toward the accused had been ex-
cluded in the jury selection.

“The judge’s charge to the jury was
complicated; the New System’s laws
were difficult to understand, especial-
ly for those brought up in the old tradi-
tion. The New System, you see, had
ripped apart the very fabric of life for
the old-timers. In previous days, there
was black or white, right or wrong.
One could feel a certain amount of se-
curity in dealing with others. In the
new world, however, everything
seemed to be a different but very pre-
cise shade of gray, the exact shade be-
ing determined by feelings. This alone
was a hard enough transition for those
educated in what used to be known
as reason. But to make matters worse,
the new determinants were not just
human feelings, but the feelings of
other living creatures. The old-timers
were at a serious disadvantage in this
latter respect. They were not trained,
as the younger generations were, in
the new disciplines that would enable
them to represent these feelings accu-
rately.

“The accused looked calm enough
under the circumstances. He had an
old-timer lawyer, one of the best in the
country, who took on the case at the
risk of much personal danger. Even
though the eyes of the world were fo-
cused on this case, the accusers did
not mask their hatred for the accused,
and some of their members even
threatened the life of the lawyer dur-
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course, was that the legal arm of the
group conducted itself with decorum
in the courtroom (aside from a couple
of outbursts), while more militant
members, acting outside the court-
room and with the help of their media
friends, set the public climate in which
the trial took place.

“(The climate is such, in fact, that |
write this anonymously as an old-timer
who intends to stay around certainly
long enough to see how this landmark
case will turn out, and hopefully long
enough to wage a fight against the
New System. At any rate, | have seen
enough of the group’s vigilante ac-
tions not to cross them in public until
I have mustered my forces.)

“How will the trial turn out? The out-
come is anybody’s guess, because it is
so uncertain how this mixed jury will
respond and how aware they are of the
world-historical nature of the case.
The further complication is the nature
of the defense argument, the very
starkness of which might confound
this type of jury. You see, the accused
did not deny that he committed the
deed he was accused of; he told the
truth. His defense was based solely on
natural law, as his lawyer put it so elo-
quently, yet simply.

“In contrast to this simple yet pro-
found defense, the accusers, who un-
der the New System are co-prosecu-
tors with the state authorities, paraded
many dramatic witnesses, including
television and movie personalities.
These performers put on an emotion-
ally gripping show for the jury, some
of whom cried and at times started to
clap, forgetting they were in court.
There were also psychiatrists, reli-
gious leaders, and other assorted pro-
fessionals, who explained the nuances
of the new science and presented an
overwhelming amount of new data to
make the case for a guilty verdict.

“Despite the co-prosecution’s great
show, my sympathies, as you might
guess, remained clearly with the ac-
cused. | took great delight in every
point scored by the defense and |
looked carefully at the faces and bod-
ies of the jury members, trying to
gauge their reactions and read their
body language, when | thought the de-
fense lawyer made a devastating attack
on the joint prosecution team, author-
ities and accusers.
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“The highpoint of the defense was
the testimony of the ornithologist and
the zoologist. The defense lawyer bril-
liantly made the point that by nature
the victim himself did the same thing
that the accused did: He killed to eat
meat, in this case, the meat being
earthworms. Then, clearly, for all to
see, the zoologist showed that the
earthworm fulfilled the criteria estab:
lished by the accusers: It had a ‘face,’
sexual urges, a mother and father, and
it ran from its predator.

“Most dramatic was the juxtaposi-
tion of the testimony from the author-
ity who developed these criteria, John

Robbins, and the intrepid zoologist.
Imagine the advances in modern tech-
nology that enabled the zoologist to
show the earthworm egg and sperma-
tozoa and to present this process on a
large screen not only in color but in
three-dimensions—microscopic mov-
ies, so to speak. (It occurred to me that
it is a lapse in New System law not to
have outlawed such ‘x-rated’ films.)

“In - my mind, this presentation
made the case. The accusers, the
PAAM group (People and Animals
Against Meat), | thought were really
shaken and clearly surprised by this
unexpected move by the defense. But
how the jury will decide, | don’t know.
| can barely conceive of a mixed jury
such as this coming to any sort of ra-
tional decision. How the people on the
jury communicate with the animals on
the jury is a mystery to me as an old-
timer unschooled in the new disci-
plines of science.

“There is no uncertainty, however,
about the feelings of the accused. He's
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a handsome orange tabby with a
proudly held fluffy tail, and he demon-
strated without a shadow of a doubt
that not only did he think there was
nothing wrong with killing a junco
bird, but that he would do it again.
When the joint-prosecution showed
him an audio-hologram of a junco,
complete with its raspy, ugly sound,
the accused lunged right for it.”

So ends my correspondent’s letter.
| remain, dear Readers,

Your obt. svt.

Letters

Continued from page 4

cide with the atom in time and space.
This is unthinkable. Furthermore, it is
clear that the secondary photons are
long radio waves and will be destroyed
rapidly by plasma in space.

The redshift explained in the article
is unambiguous and no competing
mechanism cancels it. However, this
redshift mechanism explains the red-
shift on the solar limb, the one related
to binary stars and many other phe-
nomena that are impossible to explain
by the Doppler redshiftinterpretation.

Don’t Protect People
Against Themselves

To the Editor:

Concerning your article, “Yes, We
CanWinthe Waron Drugs,” (Jan.-Feb.
1990, p. 22): Sure, and we can stop
world hunger, poverty, and human
rights violations the same way. All we
need are billions of dollars and honest
commitment. | have two questions:
Whose money and who's committed?

The whole solution projected in the
article is hopelessly unrealistic in a
country which cannot even balance
the national budget.

What people need to consider is de-
criminalization of recreational drugs is

THE LIGHTNING ROD



not giving up or giving in. It is just a
viable alternative for those people
who are going to destroy themselves
no matter what the law says or does.
If drugs were legal, would you use
orabuse them? Of course not, and nei-
ther would |, and neither would the
majority of the population.
It's time to stop protecting people
who don’t want to be protected.
George T. Mermagen
Springwater, N.Y.

The Editor Replies

Your first sentence is right: we can
stop world hunger, poverty, and hu-
man rights violations, and win the war
on drugs. Creating the cultural opti-
mism that encourages citizens to take
responsibility for getting this job done
is what our magazine is about. We also
aim to present some specifics on how
to do it—Great Projects to industrial-
ize the developing sector, advanced
technologies to increase productivity,
a return to the American System of
economics.

" The main ingredient is political will.
It is not a question of “balancing” the
budget, but of investing in the science
and technology whose applications to
the economy will foster growth and
prosperity. The nation’s investment in
the Apollo program, for example, not
only put man on the Moon, but also
put prosperity into the civilian econo-
my, giving the economy its best post-
war years.

A society based on the pessimism
expressed in your view that it's “good
riddance” to let those people who
choose to destroy themselves do it, is
bound for destruction itself. We in-
tend to keep fighting, so that the Unit-
ed States does not go the way of the
Roman Empire.

A Modest Hypothesis

To the Editor:

| believe that the following state-
ment merits repeated consideration
by persons everywhere who commu-
nicate with others in any possible situ-
ation where freedom is permitted. It
appeared in the “It Has Been Said” sec-
tion of the quarterly Perspectives in Bi-
ology and Medicine in 1989, where itis
translated from the French of novelist

LETTERS

André Maurois:

“Conversations and discussions
would be greatly improved by the
more frequent use of four simple
words—I do not know.”

This could be of great value in 21st
century science, and in virtually any
activity, if it were more widely known.

B.P. Sonnenblick
Professor Emeritus
Rutgers University

New Brunswick, N.J.

CFCs Hit the Ground Fast

To the Editor:

The alleged relationship between
the ozone layer and CFC-12 doesn’tre-
ally exist.

| own an auto-air repair shop in Co-
coa, Florida. We leak-test systems and
components using electronic leak de-
tection equipment. So do our peers
worldwide.

One generally overlooked fact |
wish to share with your readers is that
CFC-12 stratifies rapidly and sharply.
CFC-12does not mingle with air except
temporarily during turbulence. It does
notwaft out nor drift gently toward the
ground.

If an evaporator (heat exchanger
unit) containing several tiny pinholes
were pressurized with 50 percent air
and 50 percent CFC-12, those leaks in
the upper half would ooze only air.
Those in the lower half would ooze
only CFC-12. Even when we have pin-
pointed the exact spot of the leak, our
sensitive detector cannot pick it up un-
less its sensor is held directly beneath
itor withinan inch or two horizontally.
We have conducted this test numer-
ous times, even with the evaporator
within achamber to collect the leaking
gases to verify emissions over hours of
time.

Therefore, | conclude, it is extreme-
ly unlikely that any appreciable quanti-
ty of CFC-12 could defy gravity to rise
as high as the stratosphere (10 to 15
miles). There is almost no air turbu-
lence at that altitude, ever.

Where does escaped CFC-12 really
go? Simple! It goes back into the Earth
and oceans for breakdown and rebirth
as new compounds.

Bob Holzknecht
Cocoa, Fla.

21st CENTURY

The
‘Greenhouse
Effect’ Is a
Hoax!

EIR's Special Report, “The
‘Greenhouse Effect’ Hoax: A
World Federalist Plot,”
analyzes the scientific truth
and the political reality
behind the latest
environmentalist hoax:
Kremlin leaders and their
Trilateral Commission friends
are using “ecological
emergency" as the pretext to
destroy the sovereignty of
nations and establish one-
world rule.

JTIR

Executive Intelligence
Review

$100 Order from:

EIR News Service, Inc.

P.O. Box 17390

Washington, D.C. 20041-0390
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Costs of environmental
regulations over the 1990s

Brookhaven Netionsi Laboratory
The National Synchrotron Light Source

at Brookhaven National Lab. Inset is
one of the first images of the human
heart obtained with synchrotron X-
rays.
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NEWS BRIEFS

CLEAN AIR LAWS COULD COST WELL OVER $1 TRILLION THIS DECADE

The costs of the Clean Air Act of 1990, signed into law Nov. 15, together with
those of the Clean Air Act of 1970, could amount to well over $1 trillion by the
year 2000. The combined cost of environmental regulations over the decade
could top $10 trillion, not including shutdowns of production and workforce
dislocations, according to recent government and private studies. Major items
include $2.6 trillion to clean up asbestos; $2.2 trillion to comply with Clean Air
and Clean Water laws; $1.28 trillion to reduce radon levels in households;
$200 billion for chlorofluorocarbon (CFC) replacements and replacement of all
refrigeration and air conditioning equipment; and $150 billion or more to clean
up Superfund Hazardous Waste sites. Private sources estimate Superfund may
cost up to $1 trillion by 2000, mostly for legal fees. The ban on logging and on
pesticides, insecticides, and fungicides will cost added trillions.

As 21st Century reports in thisissue, these expenditures are of dubious benefit
and are often based on public perception instead of scientific fact. One certainty
is that the Clean Air Act will increase the number of bureaucrats and environ-
mental “police.” !

WILL U.S. RETURN TO VIGOROUS NUCLEAR POWER DEVELOPMENT?

Minoru Okabe, president of the Japan Atomic Power Company, told the
American Nuclear Society annual meeting in Washington, D.C., Nov. 12: “This
country, the United States, has a tremendous influence upon the international
community. . . . It is not only | and my associates but also others in the world
who await the day when the United States will rise out of its current stagnant state
of nuclear power development and regain its full vitality as soon as possible.”

Japan must build 46 gigawatts of nuclear power capacity over the next 20
years, Okabe said. He summarized a study of Japan’s energy future released in
June, in which his government projects that nuclear power will go from provid-
ing 26 percent of electricity today, to 43 percent by 2020. In the United States,
nuclear is the source of about 20 percent of electric power.

GROUND BROKEN FOR CONTESTED MOUNT GRAHAM OBSERVATORY

The University of Arizona broke ground Oct. 2 for the first telescopes of the
Mount Graham International Observatory near Tucson, in a victory over radical
environmentalists. Groundbreaking followed the lifting of a temporary stay;
the greenies’ lawsuit has not yet been tried, however. The centerpiece of the
observatory is to be the Columbus Project, a huge binoculars with two 8-meter
mirrors, scheduled to see first light in 1994. Combined, the mirrors will have the
light-gathering power of a single 11.3-meter mirror, the resolving power of a 22-
meter mirror, and unprecedented pointing and tracking accuracy. Columbus is
the second-largest of 12 large, new-technology telescopes planned for the 1990s.

After the observatory was announced in 1984, the Sierra Club discovered the
Mount Graham red squirrel, a subspecies, as a reason against it. Though the
squirrel had been near extinction for years, the Fish and Wildlife Service issued
hunting licenses for it until 1987. The university has spent $1 million studying
the possible effect of the observatory (24 acres) on the squirrel’s habitat (12,000
acres), and concludes that between 3 and 10 squirrel middens would be affected.

FIRST IMAGES OF HUMAN HEART WITH SYNCHROTRON X-RAYS

The first human heart images using X-rays from the National Synchrotron
Light Source at Brookhaven National Lab were obtained Oct. 5, demonstrating
the feasibility of studying coronary artery disease without catheterization, and
hence without risk to the patient. Clinically useful images are expected within
ayear, when the X-ray fluxis increased. The technique could lead to the develop-
ment of compact synchrotrons for screening patients at risk for coronary artery
disease.
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FUSION FOUNDATION FILES DAMAGES SUIT AGAINST GOVERNMENT

The Fusion Energy Foundation, publisher of Fusion magazine (predecessor
of 27st Century), filed a multi-million-dollar damage suit Oct. 19 against the U.S.
government for its illegal shutdown of the foundation on April 21, 1987. The suit
follows more than three years' litigation in which a federal bankruptcy judge
and an appeals court judge both ruled that the government’s forced bankruptcy
of Fusion and two political publishing companies associated with Lyndon H.
LaRouche was conducted in “bad faith,” and was a “constructive fraud against
the court.” After the ruling by Federal Bankruptcy Judge Martin V. B. Bostetter
in 1989 and the appeals court in August 1990, the Solicitor General of the United
States announced Oct. 1 the government would not appeal further.

“These decisions represent a victory for the U.S. Constitution and free
speech. Now we are suing for damages to rebuild the fighting scientific institu-
tion that the government deliberately squashed,” said Carol White, speaking
for the Committee to Defend Scientific Freedom, a group initiated after the
forced bankruptcy.

“Never before in the peace-time history of the United States has any newspa-
per or magazine been put out of business under any pretext. This extraordinary
action of forced bankruptcy was devised by the government because it was
determined to stop publication of Fusion magazine and the activities of the
foundation in general. Why? Because Lyndon H. LaRouche was a member of the
foundation’s board of directors and a contributor to its scientific work. This
political vendetta against LaRouche summarily put out of business a nonprofit
scientific institution,” White said.

GEOMETRY, NOT ALGEBRA, IS KEY TO COLLEGE SUCCESS OF MINORITIES

Black and hispanic high school students who take a year of geometry vastly
improve their chances of admission to college and a bachelor’s degree, ac-
cording to a study done for the College Entrance Examination Board released in
September. The study found that the gaps between college-going rates of whites
and minorities virtually disappeared among those with a year of geometry. It
also looked at whether students had taken laboratory sciences or foreign lan-
guages, and did not find as strong a relation to college enrollment and comple-
tion as for geometry.

“When the students who took only algebra are separated from those who
took algebra and geometry, the importance of geometry becomes clearer,” the
study concludes.

MICROWAVE PROCESS REDUCES NUCLEAR WASTE VOLUME BY 87 PERCENT

A new microwave process could reduce the volume and weight of some
nuclear waste by 87 percent, announced EG&G Rocky Flats, the firm that over-
sees the defense waste plant at Rocky Flats, Colorado. The newly patented
device uses microwaves to melt and vitrify sludge-type waste at temperatures
up to 2,800°F. The glass-like product is denser, more leach resistant, easier to
handle, and safer to store. The process reduces moisture content from 70 per-
cent to between 10 and 20 percent.

LAB ANNOUNCES CONCEPT FOR TRANSMUTING LONG-LIVED WASTE

Radioactive wastes requiring isolation for tens of thousands of years may
be converted to stable elements or to ones with short half-lives, if a concept
announced Sept. 12 by Los Alamos National Lab proves viable. In the proposed
system, an intense beam of protons is directed into a lead-bismuth target, pro-
ducing very large numbers of neutrons. The waste is circulated in a heavy water
moderator surrounding the target. The heavy water slows the neutrons to
speeds at which they can be absorbed by the undesirable nuclei in the waste,
transmuting them. The process is efficient only for concentrated waste.

NEWS BRIEFS 21st CENTURY
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éiuart Lewis
Carol White, former editor-in-chief of

Fusion magazine, chats with the Fu-
sion lawyer David Kuney at a press con-
ference held in December 1989 to an-
nounce the bankruptcy case victory—
and to celebrate what would have
been the 15th anniversary of the Fusion
Energy Foundation.
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A proposed reactor for converting very
long-lived radioactive wastes to short-
lived or stable ones.
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VIEWPOINT

U.S. Policy Protects Wetlands,

he rush to save and re-create wet-

lands has some serious risks that
are largely ignored. Wetlands are usu-
ally the home of disease-transmitting
mosquitoes, as well as other wildlife,
and mosquito-transmitted diseases
can be serious and even deadly. Mos-
quitoes can also be annoying pests.

Estimates of 90 percent loss of wet-
lands in the United States are com-
monly cited as a reason to preserve all
that are left. The reduction in human
and livestock death and disability that
has accompanied the reclamation of
historical wetlands is overlooked in
our rush to return to the good old days
of living in tune with nature.

The consequences of wetland pres-
ervation are seldom considered in the
political stampede to preserve nature.
The truth is that humans are animals
that are subject to the same harsh con-
sequences of natural laws, unless nat-
ural conditions are altered to benefit
humans over the other animals. Pro-
tection from diseases is one of the
ways society has tried to help people
survive longer and avoid these harsh
consequences.,

President Bush is calling for “no net
loss of wetlands,” which is being trans-
lated into federal demands for wetland
increases. The president likes to shoot
ducks for sport, and this is his privi-
lege, as long as his sport does not dam-
age innocent people who may live
near the places where his ducks seek
refuge or where they reproduce. How
much nicer the president’s statement
would be if he had added the words,
“as long as it does not harm people.”

Malaria in the Sacramento Valley

In the days before gold was discov-
ered in California, the Central Valley
as well as what is now the San Francis-
co Bay Delta repeatedly flooded, and
large areas were wetlands.

Historians set the date of spring 1830
as the time when fur trappers from Or-
egon came into Northern California
with malaria parasites in their blood.
The Native Americans were said to be

Promotes Human Disease

‘Walter A. Houston

Dr. William E. Hazeltine

hunting where the winter floods had
forced game onto the dry Sutter Buttes
near Marysville. The trappers moved
south, after the prevalent local mos-
quitoes had picked up the malaria par-
asites. When the trappers returned,
going north in the fall, an estimated
one quarter of the Native Americans in
this area were dead from malaria.

The epidemic conditions existed be-
cause the parasite, the vector (the
mosquito), and a susceptible popula-
tion of people were all in the same
place at the same time. Malaria para-
sites must complete part of their life
cycle in mosquitoes, and without mos-
quitoes, the disease will die out.

During the gold rush days of Califor-
nia, locally transmitted malaria was a
major cause of illness and death. The
occurrence and increase of malaria
mosquitoes were a natural conse-
quence of natural wetlands in the val-
ley, as well as of the water diversion
and ditches in the foothills that were
part of the California gold rush scene.
Miners worked and lived with the
Anopheles mosquitoes, which thrive
in the kinds of environment the miners
created.

“Fevers of unknown origin” were
also present and were probably due in
part to viral encephalitis, which is also
transmitted by mosquitoes.

With the draining of the wetlands,
creation of flood control systems,
good mosquito control, and modern
drugs, malaria has been largely elimi-

nated in most of California. Occasion-
al outbreaks have occusred, such as in
1952, when a Korean war veteran had
a malaria relapse in an area near a Girl
Scout camp where Anopheles mosqui-
toes were present to vector (transmit)
the parasite. Thirty-two cases were
documented from this one parasite
source. San Diego County cases of ma-
laria have occurred repeatedly over
the past few years, as workers from
Mexico bring in the parasites and live
in areas where the right kipd of mos-
quitoes are present to transmit the dis-
ease agent to other workers in the
s5ame area.

There are occasional locally trans-
mitted cases of malaria in the Central
Valley and foothills of California,
which remind health care profession-
als of the continued risks. As tree-
shaded pools such as beaver ponds in-
crease, the risks of malaria increase,
because one of the good vectors of
malaria thrives in this kind of habitat.
The malaria risk goes up as wetlands
such as woodland pools are allowed,
and even encouraged, as part of
planned urban development in many
cities of California.

Encephalitis

Western and St. Louis encephalitis
used to be common in California be-
fore the start of modern mosquito con-
trol, which has depended on chemi-
cals, as well as water source elimina-
tion. This disease is vectored by Culex
mosquitoes. From a health viewpoint,
it makes more sense to eliminate mos-
quito breeding than to try to kill the
adults after they have emerged and
flown from these water sources.

The California incidence of human
encephalitis transmitted by mosqui-
toes shows a decline over three de-
cades and then an increase in the de-
cade justended (see table). During the
last decade alone (1980-1989) there
were 26 and 28 cases of human disease
confirmed in just two of the years. One
year the cases were in the Long Beach
area, and the most recent episode was

10
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MOSQUITO-TRANSMITTED
ENCEPHALITIS IN CALIFORNIA

Decade Human cases Deaths
1950-1959 938 27
1960-1969 143 2
1970-1979 28 0
1980-1989 72 1

in the southern San Joaquin Valley.
The Long Beach cases were thought
to be associated with urban mosquito
sources and the presence of a large
nonimmune population that has no
previous low-level disease exposure.

The 1989 cases were associated with
the increased flooding of nonagricul-
tural areas, primarily along drainage
systems in Kern County. The implica-
tions are clear about more wetlands,
and higher numbers of mosquitoes.

The worst recorded epidemic of en-
cephalitis in California was in 1952,
when there were 415 human cases and
10 deaths. This was predominantly
caused by the Western Encephalitis vi-
rus. Mosquito control was recognized
and supported at that time as the only
way such diseases could be con-
trolled. Thereis no cure, once viral en-
cephalitis starts, and there is no avail-
able human vaccination to prevent it.

Survivors of the 1952 epidemic
showed that Western Encephalitis can
cause extensive residual brain dam-
age, as well as death, with the most
severe brain damage cases occurring
in the very young. Another observa-
tion from this epidemic was that the
disease in a pregnant mother can be
passed on to her unborn offspring.
This was proven in identical twins,
both of which had severe motor func-
tion damage. Some of these cases are
graphically recorded on a film made
after this epidemic.

St. Louis encephalitis, caused by a
different virus, is particularly severe in
older people.

Organized mosquito control agen-
cies in California now collect mosqui-
toes and test captive and wild birds
and other wildlife, to see when any of
the viruses that cause encephalitis are
active. Based on this effort, we know
that the viruses in nature are increased
and probably transported in wild

birds, which mosquitoes use as a
blood meal source. Jack rabbits and
another kind of mosquito have a sepa-
rate cycle that increases the same vi-
ruses in nature. Mosquitoes infected
from feeding on a wild source are the
source of the disease in humans. Ex-
perts believe there may be 100 or even
more low-level undiagnosed flu-like
illnesses for each diagnosed human
case of encephalitis.

History also shows that the early sea-
son virus activity is associated with
drainage systems, such as the Colora-
do River and in the San Joaquin Valley.
In Northern California, the Sacramen-
to River and the nearby extensive wet-
lands and refuges are the places where
the virus is usually found first. Infected
mosquitoes are typically found mov-

ing into urban areas two to four weeks
after virus activity is seen in the wet-
land habitat.
Midwestern Encephalitis

Other areas besides California have
experienced recent, periodic epidem-
ics of Western and St. Louis encephali-
tis, along with other similar mosquito-
vectored viral diseases. For example,
in 1975, an epidemic that began in Mis-
sissippi spread north along the major
river systems into the upper Midwest.
Before this epidemic was over there
were more than 4,000 confirmed hu-
man cases, with 95 confirmed deaths.
Ohio experts alone reported 419 cas-
es, and estimated another unreported
1,100 human cases. In one Ohio city,
an average of 1 mosquito in 120 was
infected.

U.5. Fish & Wildiife Service

“The activists are perhaps not clearly stating their intent, but the consequence
of wetland and wildlife preservation coupled with a fight against pesticides, is

to promote human disease.”
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Experts who worked on the early
control effort in Mississippi reported
violent protests by people in the poor
areas, where the infected mosquitoes
were the most prevalent. The local ac-
tivists threw rocks at the spray trucks
and shouted slogans that led the work-
ers to conclude that their fear was
based on a “genocide” program of the
rich to get rid of the poor minorities.
After the spraying was stopped, the
first four deaths of the epidemic oc-
curred in this area.

An epidemic in Houston, Texas in
1964 resulted in 34 deaths, and led to
the creation of a control district there.

Other mosquito-vectored viruses
closely related to those causing West-
ern and St. Louis encephalitis have
been found in large areas of the Mid-
west., These viruses typically cause
only mild flu-like original symptoms in
most people. Delayed serious brain
damage or other symptoms, however,
may occur in a small percentage of the
cases up to three years later. This
makes diagnosis of these cases very
difficult. The brain-damage risk usual-

Kratms

he Unheclfhy Alliance \,
Crusaders for “health freedom” ,
eazeeedl
Be wary of groups
promoting health
freedom and 'holistic’
medicine. Read this
special report from the

American Council on
Science and Health.

For a copy of The Un-
healthy Alliance, send a
check or money order for
$2.00 and a self-addressed
business size (#10) enve-
lope with $0.75 postage
to: The Unhealthy
Alliance, ACSH, 1995
Broadway (16th floor),
New York, NY 10023-5860

The ACSH is an independent, nonprofit consumer
education organization promoting scientifically
balanced evaluations of food, chemicals, the envi-
ronment, and human health
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ly ends as brain growth ends at about
16 years of age. Experts estimate undi-
agnosed original cases may run as high
as 3,000 for each case that is severe
enough when first contracted to alert
a physician to the need for blood-sam-
ple testing.

The same class of viruses that causes
the delayed reactionsin childreninthe
Midwest has been found in California.
Researchis justbeginningtoseeifsim-
ilar delayed brain damage can occurin
California.

Encouraging Disease Risks

The antipesticide movement has
caused disastrous consequences for
the protection of humans from dis-
eases. Public health applications of
pesticide cover small areas compared
to agricultural uses and are usually ap-
plied at much smaller dosage rates. As
a result, low-volume uses for health
protection have been the first uses
dropped by the manufacturers. This is
simple economics. The federal Envi-
ronmental Protection Agency (EPA)
does not recognize the low-volume,
high-benefit uses of pesticides for
health protection as meriting any spe-
cial consideration.

Current legislative trends to allow
health-protection uses of pesticides
while making all other uses uneco-
nomical if allowed atall, creates aniillu-
sion. The “Green Initiative” on the No-
vember 1990 ballot in California would
have allowed mosquito-control uses
of carcinogenic pesticides, but failed
to recognize that when all other regis-
trations of such a product are can-
celed, there will be no product avail-
able for health uses. This is the worst
kind of public misleading.

In Butte County, California, we have
lost our best pasture mosquito control
material because this chemical is only
used for pasture mosquitoes and
household pests and no official toler-
ance has been established for pasture
grass. The state allowed the use on
pastures in the past for health protec-
tion, but new rules now even prevent
this use. lronically, these pasture mos-
quitoes, in combination with jack rab-
bits, form one of the important en-
demic encephalitis virus cycles.

The only alternative for protection
of people from this vicious mosquito
is pyrethrin, a natural extract of a par-
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ticular chrysanthemum flower, which
is in very short supply and costs $265
per pound. With mosquito control
budget cuts, there is no assurance we
will even be able to buy enough to kill
the mosquitoes and the other vectors
of encephalitis in dense urban areas,
let alone in the pasture environments
outside of towns.
Wetlands and Population Control

People want to have a decent place
to live, and the increased population
pressure has caused people to invade
mosquito-ridden areas and even to try
to re-create natural wetlands. There
are some in our society who have used
the wetlands issues as a way to dis-
courage or stop urban growth. They
have invoked the Federal Army Corps
of Engineers’ dredge and fill permits,
as a way to prevent land reclamation.
The activists are perhaps not clearly
stating their intent, but the conse-
quence of wetland and wildlife preser-
vation coupled with a fightagainst pes-
ticides, including diesel oil, is to pro-
mote human disease.

When a state or federal permit or an
environmental impact report contains
amitigation that requires the preserva-
tion of a wetland area in a develop-
ment project, this triggers the creation
of a public nuisance under the Califor-
nia Health and Safety Code. That Code
says that any breeding place for mos-
quitoes resulting from any use made
of the land, or man-made change in
the natural condition that results in
mosquito breeding is a public nui-
sance. Such a nuisance may subject
the land or property owner to an
abatement order and civil penalties.
This puts the landowner in the middle
of a conflict between the wildlife and
the public health advocates.

Environmental Law and Public Health

The California Environmental Quali-
ty Act (CEQA) is focused on the protec-
tion of the physical environment, and
has very little language about pro-
tecting people from the environment.
However, a mandatory finding of sig-
nificant adverse effect is required for
any project having serious adverse im-
pacts on people. In decision-making,
if the adverse impacts cannot be avoid-
ed or mitigated, the decision-making
authority can allow a project to pro-
ceed, even with this defect. But at least

VIEWPOINT



the decision-makers are supposed to
have been confronted with the public
health consequences of their action,
and any seller of such property is sup-
posed to inform a buyer of this known
defect. This seldom happens in real
life.

CEQA also talks about having a
healthful place to live, but this is large-
ly neglected in the requirements to
protect the nonhuman environment.

The National Environmental Policy
Act (NEPA) has clearer human health
protection requirements than CEQA,
even if these requirements have been
largely overlooked. NEPA policy in-
cludes the requirement that all federal
agencies shall work to “attain the wid-
est range of beneficial uses of the envi-
ronment without degradation, risk to
health or safety, or other undesirable
or unintended consequences.” This
clearly places health protection re-
quirements above other environmen-
tal requirements.

The Council on Environmental
Quality, the branch of the federal gov-

ernment that oversees NEPA imple-
mentation, is directed by NEPA to
“. .. encourage the development of
the means to prevent or reduce ad-
verse effects that endanger the health
and well-being of man.” The Council
itself recognizes the need for federal
agencies to consult with the U.S. Pub-
lic Health Service’s Centers for Dis-
ease Control (CDC), but comments,
“It is often true, however, that health
factors are not adequately addressed,
and that CDC is not contacted.”

A new health protection conscious-
nessis necessary atall levels of govern-
ment, particularly when it is required
by the laws that set the tone for envi-
ronmental protection. People as well
as the physical environment need pro-
tection.

Conclusions

The time has come to recognize the
need for human health protection as
part of a healthy environment,

If wetlands are required to be creat-
ed and preserved, there must be a re-
quirement that they are adequately

managed in a way to prevent produc-
tion of disease-vectoring mosquitoes.
The closer wetlands are to urban de-
velopment, the more intense this
management must become. Any ap-
propriation of funds for purchase or
maintenance of wetlands made by
state or federal legislation should in-
clude money for mosquito control.

The benefits of pesticides in pro-
tecting the health of people must be
recognized and the availability of such
needed control chemicals must be as-
sured. Decisions on which chemicals
are banned and which are allowed to
be used mustinclude consideration of
the health protection of people as a
benefit factor.

Activists who advocate more wet-
lands and no pesticide use must be
recognized as advocates of human dis-
ease and discomfort.

William Hazeltine, an entomologist,
heads the Butte County Mosquito
Abatement District in California. He is
active locally and nationally on behalf
of policies that protect human health.
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About 95 million acres in the United States are now classified as wetlands, and environmentalists are pushing to
expand both the definition and the acreage. In general, wetlands lie between well-drained upland and permanently
flooded deep waters of lakes, rivers, and oceans, but as indicated in this schematic, almost any land could be
disputed as wetlands to prevent its development. President Bush’s “no net loss” policy means that anyone who
decides to develop a swamp, dig a drainage ditch, build a pier, and so on could be prosecuted, fined, and jailed.
The environmentalists bemoan the fact that 54 percent of the swamps and bogs that the colonists found here in
the 1600s have since been developed; 87 percent of this loss, however, is due to agriculture and most of the rest to
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IN MEMORIAM

Gen. John Bruce Medaris:
The Man Who Put America into Space

by Marsha Freeman

The death of Gen. ]. Bruce Medaris
at his home in Highlands, N.C., July
11, 1990 ended an extraordinary era in
the history of spaceflight.

At the age of 88, General Medaris
had not only seen the development of
revolutionary new technologies of two
world wars, but had played a central
role in bringing to fruition the ideas
and dreams of military space technolo-
gy that for decades have laid the basis
for space travel. '

When Professor Hermann Oberth
passed away at the age of 95 in Decem-
ber 1989, his death marked the end of
the era of the scientific space pio-
neers—an era that included Robert
Goddard in the United States and Kon-
stantin Tsiolkovsky in the Soviet
Union. Oberth’s unique contribution
was that he was able to teach and train
his enthusiastic young followers so
that they became the German rocket
tearn that put Americans on the Moon.

The cream of Oberth’s crop of
scientists, engineers, designers, and
dreamers came to the United States at
the end of World War II. The team un-
der Wernher von Braun accomplished
the goal of landing men on the Moon,
after opening the age of spaceflight in
America under the guidance, disci-
pline, and protection of General
Medaris.

After 37 years in the military, Gener-
al Medaris retired in 1960. He had lost
his fight with President Eisenhower to
keep the von Braun team under the
command of the Army, and when the
team was transferred to the new civil-
ian National Aeronautics and Space
Administration, Medaris bowed out.

Medaris did not “retire,” however.
Afterastintinthe businessworldand a
near-fatal bout with cancer in the mid-
1960s, he entered the clergy in 1970. At
the time of his death, he was an Episco-
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pal priest.

General Medaris never compro-
mised on his principles or ideals. He
never accommodated to what was
“popular” in military or space policy.
Talking with him recently, one could
not imagine that talking with him 40
years ago would have been very differ-
ent. Although his total energy and
commitment was to the priesthood
over the past 20 years, he never turned
his back on his nation, nor his friends
and colleagues.

He was a most remarkable man,
commander, friend, and, undoubt-
edly, opponent. He has properly been
laid to restat Arlington National Ceme-
tery, where the nation can pay its re-
spects to a man who left an indelible
mark on its history.

The Leap into Space

On Jan. 31, 1958, the United States
orbited its first satellite, Explorer 1,
three months after the Soviet Union
had launched Sputnik. On May 5,
1961, astronaut Alan Shepard became
the first American to venture into
space. And on July 20, 1969, Neil Arm-
strong took that “giant leap” for man-
kind, onto the surface of the Moon.

All three of these firsts in the U.S.
space program were made possible by
the rockets developed by the team of
scientists and engineers working in
Huntsville, Alabama, under the lead-
ership of Wernher von Braun. During
the crucial years of 1956 to 1960, when
the space age began, they worked un-
der the guidance of Gen. John Bruce
Medaris at the Redstone Arsenal.

The von Braun team designed, built,
and tested the Nike series of rockets,
which were proven capable of “shoot-
ing a bullet with a bullet” to protect
the United States and its allies from
nuclear attack—the first antiballistic
missile defense. At the time, Medaris
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NASA
A painting of General Medaris and the
Redstone.

considered that active defense—and
not retaliation, or what later became
known as “assured destruction”—
would be crucial in the nuclear age.
He held this view throughout his life.

Medaris strongly believed that the
resources of the Army could provide
this nation with a forward-looking,
first-rate space program—both mili-
tary and civilian. He encouraged the
von Braun team to present its ideas on
the future of man in space, which the
scientists had actually been devel-
oping since the mid-1930s, as his bid
to keep the German rocket team, and
the space program, under the Army.
This was the Horizon program that was
put together by the rocket team in late
1958.

Project Horizon proposed the estab-
lishment of an “operational lunar out-
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post by late 1966, with the initial
manned landings . . . in the spring of
1965.” The launch vehicle was the Sa-
turn V, already under conceptual de-
velopment by Arthur Rudolph in the
late 1950s.

The design and construction of the
lunar outpost would be performed by
the Army Corps of Engineers, which,
the report notes, has a record of ac-
complishment and experience in the
development of facilities “under ex-
tremes of environment.” The global
and lunar satellite stations for the com-
munications networks would be un-
der the wing of the Army Signal Corps,
which was already developing such
capabilities for NASA.

The Project Horizon report reached
the conclusion that “military, political,
and scientific considerations indicate
that it is imperative for the United
States to establish a lunar outpost at
the earliest practicable date.”

The objectives included, but were
not limited to, extended and improved
communications and surveillance,
demonstration of U.S. military and sci-
entific superiority, establishment and
protection of U.S. interests on the
Moon, support for scientific investiga-
tions of the Moon, provision of a facili-
ty with unique physical and environ-
mental characteristics for scientific
studies and special tests, and develop-
ment of a site to support other U.S.
space operations.

This ambitious effort required the
launch of 229 Saturn vehicles, deliv-
ering 756,000 pounds of useful cargo,
as well as astronauts and their equip-
ment, to the lunar surface by the end
of 1967. The report pointed out that
since there would be a “booster recov-
ery system,” the total number of Sa-
turn boosters required was only 73. By
the end of 1967, Horizon projected,
“Some 252 persons will have been
transported into an Earth orbit, 42 will
have continued to the Moon, and 26
will have returned from the Moon.”

The total cost of the eight and one-
half year program presented in Hori-
zon was $6.014 billion. Delaying the
project by not being willing to expend
the necessary resources, Medaris
pointed out, would only increase the
cost, while relegating the United
States to the status of a second-rate
power, behind the Soviet Union.
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Although this plan was never imple-
mented by the Army nor carried out
under Medaris, it became the founda-
tion for recommendations the fledg-
ling NASA was developing, which
would be later adopted by President
John F. Kennedy. Wernher von Braun
became the space program’s most elo-
quent spokesman on the need for
space exploration.

The Problem Today

In an interview with this author on
July 16, 1989, published in Executive
Intelligence Review magazine, Gener-
al Medaris stated with great frustra-
tion: “We have no space program to-
day. What we have is a collection of
miscellaneous projects, each one hav-
ing enough backing to get something
done, but none of which bears on the
others, none of which is part of an on-
going program with a true program ob-
jective.”

“There is a vast difference between
an array of projects and a program,”
he continued. “At the present time, it
is my considered judgment that the
government isn't running the space
program at all; the aerospace industry
is doingwhat they please, putting what
they wish on the board to be done,
each one after something that they can
have a big chunk of, as far as budget is
concerned, and with a lot of lobbying
in Washington to get their individual,
particular project under way.”

In the late 1950s, the general ran the
Army space effort with an iron hand,
which intimidated every contractor
and employee, but which accom-
plished the goals set for the programs.
“. .. As long as we abandon the field
to the aerospace industry and those
who are involved in space-type opera-
tions to tell us what we can do to pro-
mote the projects, to promote the
money outof Congress todo them. . .
there’s no question that we're wasting
all kinds of money in what we are do-
ing,” he stated.

Medaris was of the generation of
military commanders who organized
programs through the system of arse-
nals. The Redstone Arsenal in Hunts-
ville was the headquarters of the Army
Ballistic Missile Agency. Through the
arsenal system, the Army maintained
the technical expertise to supervise
the contractors.

Medaris stated in the interview, “We
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Leo Scanlon
Medaris speaking in July 1985 at a
Washington press conference on the
Arthur Rudolph case sponsored by the
Coalition for Constitutional Justice
and Security.

do not have any competent, govern-
ment-employed representatives to
look at the plants, to be there, to see
what’s going on, to know what's hap-
pening in the field.”

Referring to the organization he
headed in the Army, Medaris contin-
ued, “I had men in every [manufactur-
ing] plant that was of any size. There
was at least one man there, just to see
what was going on . . . to check the
manufacturer’'s own quality control
and see that he was enforcing it, and
those men were able to report back to
me on a red line, the minute they saw
anything going wrong in any one of
the plants.

“The result was that little people in
the plants could come up and whisper
in their ear and tell them, something
was haywire and they'd better go look.
If it was anything of any consequence,
I was in my airplane out there the next
day.. . . The resultwas that everything
we did was done within budgetand on
time. . . . The overruns we have are
strictly the result of no control, none
atall.”

Deeply distressed at how far the
government responsibility for the
space program has deteriorated, Med-
aris said, “Itisincredible to believe that
on the morning of the Challenger's di-
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sastrous launch, there was no one at
the launch site who could say, ‘Shut it
down.’

“We never had a launch where ei-
ther Wernher von Braun, Kurt Debus,
or myself was not present, and any one
of the three of us could shut it down
any minute we wanted to and say:
‘That's enough. We're not going to do
this one.’

“l used to sit in the control house
with my earphones on and | could
check in on everybody that was work-
ing on the stands,” Medaris recount-
ed. “l could check in on the bosses,
and their conversations with their men
in their group, and the conversations
between the bosses. More than once,
I called a halt—delay—simply because
| could hear tension in the voices of
the men. They were tired and they
were beginning to make mistakes and
Id say: ‘I'm calling a two-hour hold.
Now get down off of there and go take
abreak.” Wernher did the same thing,
if he was there and | wasn‘t. But | was
usually there.”

What do you need for a space pro-
gram today? | asked the General. “You
have to have an objective that is con-
sistent, that is maintained, but that is
always atleast 15 years in front of you,”
he replied.

“As far as an objective for the next
15 years, | believe that there is nothing
that could yield more benefit to this
country and to the world at large than
to place a permanent scientific colony
on the Moon. . . . This is the perfect
point of observation for everything,
and there’s nothing unreal or unrealis-
tic about doing it. . . . If this were the
objective, everything, including an in-
termediate space station and every-
thing else, begins to meld into the pro-
gram as a whole, you see.”

Attack on the Constitution

Over the past five years, Medaris
was extremely personally grieved, as
well as distressed for the future of the
country, at the attack on Dr. Arthur
Rudolph and the other German rocket
scientists, by the Justice Department’s
Office of Special Investigations (OSI).
Although in frail health, he mobilized
his personal resources, as well as
those of other colleagues and friends,
to try to reverse the injustice.

Rudolph, who had worked for the
U.S. government for nearly 25 yearson
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military space systems and the Saturn
V rocket, and had retired from NASA
with its highest honors, was now ac-
cused of war crimes in connection
with the production of V-2 rockets in
Nazi Germany.

In remarks prepared for the June
1985 conference in memory of Ger-
man rocket scientist Krafft Ehricke,
Medaris said: “I cannot believe that
the law under which the OSI of the
Department of Justice is operating, to
harass a particular group of natural-
ized citizens of this country, is consti-
tutional.”

“Unfortunately,” he said, “those be-
ing harassed do not command the re-
sources in court, let alone to carry the
case to the Supreme Court, which
would probably follow. To the best of
my knowledge, no charges have been
stated in specific terms and supported
by proper, direct testimony from iden-
tifiable witnesses, and the ordinary
rules governing the deportation of
aliens have been completely ignored.

“Even the public statement of the
OSI and other protagonists of these
unjust actions have alleged guilt by as-
sociation. Direct evidence supporting
the innocence of Dr. Rudolph and oth-
ers under attack is totally ignored. To
allow continuation of this kind of treat-
ment, smacking strongly of blackmail
and the lawless methods of under-
world enforcers, is to impose such a
travesty of justice, that makes a mock-
ery of the Constitution and of every so-
called civil-rights law aimed at equal
standing before the law for all the citi-
zens of this nation.”

A month before he wrote this,
Medaris had written a letter to Presi-
dent Reagan, which was signed by 108
of the “Old Timers” in Huntsville—the
remaining German scientists and
some of the Americans who worked
with them.

In the letter, Medaris described the
OSl’s tactics as “reminiscent of im-
moral, unjust tyranny.” He summa-
rized the contribution of Rudolph and
his colleagues: They “served their
adopted nation with great dedication,
talent, and skill. They helped create
three ballistic missile systems for our
defense and that of the North Atlantic
Treaty Organization as well as the
mighty Saturn rocket, which propelled
American astronauts to the Moon.”
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The former Commanding General
of Arthur Rudolph ended his letter: “I
urge you to review the secretive, de-
ceptive, and totally unjust process by
which Dr. Rudolph was literally forced
to abandon his friends and deny his
oath.

“He deserves nothing less than im-

_mediate restoration of citizenship and

invitation to return in honor to his
country of choice.”

Happily, Medaris was still alive, al-
though gravely ill, when Arthur Ru-
dolph arrived in Toronto on July 1, to
try to begin the fight to clear his name
and regain his American citizenship.

The SDI: An ‘Effective Defense’

Medaris strongly supported the
Strategic Defense Initiative and had
great respect and admiration for its
first director, Gen. James Abra-
hamson.

In his presentation to the Krafft Eh-
ricke conference in 1985, he had said:
“In the present case, it becomes mad-
ness not to turn our attention to an
effective strategic defense that will
make a nuclear holocaust so unsuc-
cessful as to assure that it would not
happen. In fact, the objective should
be to make nuclear weapons so in-
effective—and in fact to cause them to
strike back against those who
launched them—as to cause this type
of weapon to disappear from the
world’s arsenal.”

Very few people would describe
Medaris as a modest man. Yet he said
he was surprised at the honor accord-
ed him.

A few years ago he was called to
Washington to sit on an advisory com-
mittee for the Strategic Defense Initia-
tive program. As Medaris described
the incident to this writer, when he
arrived late at the room where the 5D
advisory committee meeting was be-
ing held, he was astonished to find that
the chair at the head of the table had
been left for him. When he entered
the room, all those who were present,
regardless of rank, rose in respect.
Medaris said he was genuinely hon-
ored, having ended his military career
decades before, to be accorded such
a show of esteem.

General Medaris was a remarkable
man. Through many careers, includ-
ing religious service, he left an indeli-
ble mark on the history of this nation.
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SPECIAL REPORT

Animal Rights:
The New Nazi Movement

by Kathleen Klenetsky

For the last two decades, environ-
mentalist fanatics have been telling us
that man is a cancer upon the Earth,
that his existence has polluted the bio-
sphere, and that unless he repents—
by slashing his living standards and
cutting his numbers—he will perish in
an ecological cataclysm.

The antihuman bias of the radical
environmentalists has been obvious.
But in the past few years, a new move-
ment has arisen to preach an even
more radically misanthropic message.
In the name of animal rights or animal
liberation, this new movement seeks
to reduce man to the level of the other
animals, with no more rights or value
than the warthog.

In the words of one of the move-
ment’s leaders, Ingrid Newkirk of
PETA (People for the Ethical Treatment
of Animals): “Animal liberationists do
not separate out the human animal. A
ratis a pigis a dogis a boy.”

Devotees of this new cult are driven
by a hatred of humanity so rabid that
they argue openly in favor of killing
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people, if that is what it takes to “save”
one animal. They have sworn them-
selves to stopping the use of animals
by man, period. To view animals as
having been created for man’s use is
gross “speciesism” says Peter Singer,
the movement'’s leading guru and au-
thor of its bible, Animal Liberation,
first published in 1975.

They are carrying out well-financed
crusades against biomedical research
and meat-eating, and are not averse to
to using terrorism. They have decided
that the notion of the sanctity of hu-
man life is evil and must be wiped out.

Unfortunately, these kinds of de-
praved views are gaining many new ad-
herents. Six years ago, PETA, the best-
known U.S.-based animal liberation
outfit, had 8,000 members, an annual
budget of $242,000, and a staff of eight.
Now it has more than 300,000 mem-
bers, a $7 million annual budget, and
employs nearly 100 people. According
to the American Medical Association,
the United States is currently home to
more than 400 animal-protection soci-
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The cuddly creatures they use to pro-
mote animal rights are appealing, es-
pecially to children, but behind these
furry friends is the same antihuman
philosophy imposed by Adolf Hitler.

eties, which spend $200 million each
year.
A Bestial View of Humanity

Much of what has been written
about the animal rights cult deals with
its stated objectives. But very little has
been been said about who pulls its
strings and what its ultimate goals are.

Although the movement’s rank-and-
file no doubt contains some naive ani-
mal lovers concerned simply with end-
ing what they perceive to be unneces-
sary cruelty and abuse, the cult is or-
chestrated by the same high-level in-
ternational factions that initiated envi-
ronmentalism, and it is being used for
the same goal. This goal is to destroy
the physical and philosophical bases
for the survival of mankind by wiping
out the central concept of judeo-
Christian civilization: that man alone
is made in God's image, and that this
divine spark is manifested in man’s
powers of creative reason.

Instead, the animal cultists want us
to return to the pagan worship of ani-
mals and nature—turning back the
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clock of human progress approximate-
ly 4,000 years. The pagan nature of the
animal rights movement is under-
scored by its attack on the concept of
the sanctity of human life. “I don't be-
lieve human beings have the ‘right to
life,” ” asserted [ngrid Newkirk of
PETA in a 1986 interview.

The animal liberationists make no
bones about the fact that their main
objective is to eliminate this concept,
which is the principal way in which
man'’s superiority to the rest of nature
has historically been expressed.

The most explicit statements to this
effect come from the above-men-
tioned Peter Singer, a philosopher at
Australia’'s Monash University who
styles himself an expert on medical
ethics, as well as animal rights.

Singer places himselfin the tradition
of British utilitarian Jeremy Bentham,
who took love of animals to truly bi-
zarre depths. In his writings, including
Animal Liberation, Singer invokes
Bentham's thesis that the most impor-
tant characteristic of a being is its ca-
pacity to feel pleasure and pain. Singer
argues that, since animals have this ca-
pacity, they should be treated essen-
tially as humans—and vice versa.

This ridiculously simplistic view of
what constitutes life leads straight
down the path to the wholesale de-
struction of human rights, including
the fundamental rightto life. And Sing-
er travels right down that path.

Save Animals, Sacrifice Humans

It is entirely consistent with his ani-
mal rights views that Singer also active-
ly lobbies for infanticide and euthana-
sia—against humans, of course, not
animals. The Oxford-educated Singer
thinks that murdering people is a fine
thing to do, if they don’t meet his stan-
dards. He may be against killing ani-
mals for food or using them in medical
research, but in his eyes (and the eyes
of his multitudinous followers), cer-
tain humans—the elderly, the new-
born, the handicapped—are all fair
game.

Singer has stated publicly that it is
more moral to kill a “defective” human
newborn than it is to kill a healthy
chimpanzee. To say otherwise, he
charges, is an example of “spe-
ciesism.”

In 1985, in reaction to the “Baby
Doe” court decision protecting handi-
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capped infants, he wrote a book titled,
Should the Baby Live? The Problem of
Handicapped Infants. In it, he wrote
that the “doctrine of the sanctity of
life, as understood in the Western tra-
dition since Christianity prevailed, is
not in any sense a fundamental tenet
of a civilized society.”

This was by no means the first time
Singer had expressed such aview. In a
1983 article in Pediatrics, Singer wrote:

“Once the mumbo-jumbo sur-
rounding the term ‘human’ has been
stripped away, we may continue to see
normal members of our species as
possessing greater capacities of ratio-
nality, self-consciousness, communi-
cation and so-on, than members of any
other species; but we will not regard
as sacrosanct the life of each and every
member of our species, no'matter how
limited its capacity for intelligent or
even conscious life may be. If we com-
pare a severely defective human infant
with a nonhuman animal, a dog or a
pig, for example, we will often find the
nonhuman to have superior capacit-
ies, both actual and potential, for ratio-
nality, self-consciousness, communi-
cation, and anything else that can plau-
sibly be considered morally sig-
nificant.”

Four years earlier, in a book titled
Practical Ethics, Singer wrote that Ben-
tham “was right to describe infanticide
as ‘of a nature not to give the slightest
inquietude to the most timid
imagination.” ” He then argued for
legislation that would “deny a full legal
right to life to babies” for at least a
month after birth. “Killing a defective
infant is not morally equivalent to kill-
ing aperson. Very oftenitis notwrong
atall.”

In the same volume he marshaled a
host of arguments in favor of euthana-
sia—including “nonvoluntary eutha-
nasia” and active euthanasia—against
the elderly, the handicapped, and the
terminally ill.

Singer's pronouncements bear a
frightening resemblance to the Nazis,
whose euthanasia program against
“defective” German citizens led inex-
orably to the Holocaust. And no won-
der. Singer himself, in attempting to
justify euthanasia, has written that
while the Nazis “committed horren-
dous crimes,” this “does not mean that
everything the Nazis did was horren-
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“Animal liberationists do not sep-
arate out the human animal. A ratis
apigisadogisaboy.”

—Ingrid Newkirk of PETA

“I don't believe human beings
have the ‘right to life.” *
—Ingrid Newkirk, 1986

“If we compare a severely defec-
tive human infant with a nonhuman
animal, a dog or a pig, for example,
we will often find the nonhuman to
have superior capacities, both actu-
al and potential, for rationality, self-
consciousness, communication,
and anything else that can plausibly

Out of Their Own Mouths

be considered morally significant.”
—Peter Singer, philosopher, 1985

“Killing a defective infant is not
morally equivalent to killing a per-
son. Very often it is not wrong at
all.”

—Peter Singer in Practical Ethics

“In every civil rights battle, even-
tually you see people taking the law
into their own hands. . . . I cannot
condone bombings or terrorist ac-
tivities, but . . . the people who are
committing the real atrocities are
ontheinside [i.e., the researchers].

"

—Chris DeRase, West Coast activist

dous. . . . We cannot condemn eutha-
nasia just because the Nazis did it.”
War on Science

Nothing better proves the con-
tention that the real purpose of the an-
imal rights movement s to kill people,
rather than to prevent cruelty to ani-
mals, than the movement's assault on
biomedicine. Forthe past 10 years, ani-
mal liberationists have conducted a
war against medical science and scien-
tific researchers, claiming that the use
of animals in any kind of research is
fundamentally immoral.

In the 1980s, animal rights terrorists
broke into more than 90 labs and re-
search centers, smashing equipment,
destroying data, stealing research ani-
mals, and causing an estimated $10
million in physical damage. Animal lib-
erationists have been dangerously
successful in their efforts to close
down medical research. In literally
hundreds of cases, they have been
able to bring important research proj-
ects to a halt, or to put them on in-
definite hold.

Author Katie McCabe described sev-
eral research projects that have been
adversely affected by the animal cult-
ists in an article published in the Feb-
ruary 1990 Washingtonian—an article
for which PETA subsequently used its
fat warchest to sue her, One particu-
larly striking case she cited concerns
Dr. John Orem. Last year, members of
the Animal Liberation Front (ALF)
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broke into a lab run by Orem, a re-
searcher at Texas Tech University who
is doing ground-breaking work on the
cause of sudden infant death syn-
drome (SIDS). They destroyed his
equipment and uncaged his research
animals.

His work suffered tremendously.
“Every year we lose 8,000 babies to crib
death, because we don't fully under-
stand how the brain controls breath-
ing during sleep,” Orem says. “In the
last two years, my work had begun to
explode, to generate a multitude of
questions that could lead us to a drug
therapy to prevent SIDS.”

As a result of the raid, “I can't even
analyze the data | do have until we re-
place the equipment the ALF dam-
aged. That analysis is the basis for the
next stage of experimentation. How
doyou begin to translate all of thatinto
human costs? | don’t know.”

The Cost to Humankind

The threat of such damage has
forced many research centers to
spend outrageous sums on upgraded
security to prevent or deter damage or
intrusions. “This is money that could
have gone for more research, or for
upgrading the conditions that lab ani-
mals are keptin,” aspokesman for the
Foundation for Biomedical Research
points out.

Officials at the Yerkes Regional Pri-
mate Center near Atlanta recently had
to allocate hundreds of thousands of
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dollars on new alarms and other secu-
rity measures, following two bomb
threats and five attempted break-ins.

Worse, many scientists engaged in
biomedical research have been sub-
jected to such cruel treatment—rang-
ing from organized hate-mail cam-
paigns to death threats and physical
attacks—that researchers are being
frightened and harassed into leaving
the field.

This end is openly sought by the ani-
malists. “We're demoralizing the peo-
ple who think there’s a buck to be
made in animal research,” gloats
PETA’s medical adviser, Neal Barnard.
“And they're starting to get scared,
and they're starting to get angry and
they're starting to give way.”

The animal liberationists have man-
aged to force through a variety of ordi-
nances and regulations governing the
treatment of animals in experimental
research that have vastly increased its
cost. A case in point is a series of
amendments sponsored by Sen. Rob-
ert Dole (R-Kan.) that were attached to
the 1985 Omnibus Farm Bill. These put
stringent requirements on such things
as cage size, feeding, and even the ani-
mals’ psychological environment. Esti-
mates of what it will cost to meet these
requirements range from $1 to $2
billion.

Animal rightists insist thatanimal ex-
perimentation is not necessary, and
that its results can be accomplished
through methods such as computer
modeling or work on cells. Thisisalie.

“Many of the problems that we seek
to address depend on a highly struc-
tured organization,” explains Michael
Jackson, dean of research at George
Washington University in Washington
D.C. “Diabetes, for example, can be
regarded at a level of certain cells or
parts of cells. But if we want to under-
stand the entire problem we have to
look on it as a multisystem disorder
that affects tissues and organs like the
brain, the liver, the heart, and the kid-
neys. And there is no way that a com-
puter or an isolated cell system can
simulate the organization of a tissue or
organ.”

There is virtually no disease for
which a cure or treatment has been
found that did not involve animal re-
search. “It's easy to say animals have
rights until you have to make a
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choice,” says Dr. Frederick Goodwin,
head of the Alcohol, Drug Abuse, and
Mental Health Administration. “If you
stop using animals . . . you will slow
down and eventually stop medical
progress.” “Virtually every major bio-
medical advance can be traced back to
original critical studies using animals,”
says John A. Krasney, Professor of
Physiology at the State University of
New York at Buffalo.

Diabetes, typhus, polio, meningitis,
syphilis, hemophilia, and diphtheria
would still be killing millions each year
had it not been for animal research.
Viral research, angiograms, cardiac
catheters, radiation therapy, X-rays,
artificial joints, surgical techniques,
blood transfusions, skin grafts, organ
transplants—none of these life-saving
advances would have been possible
without the use of animals.

And it's not just humans who have
benefited from animal research. Ani-
mals, too, have had their lives im-
proved and their life-span lengthened
by animal experimentation, the rabies
vaccine being just one example.

Terrorism

Animal activists piously claim to be
nonviolent, but their actions tell a dif-
ferent story. In June 1990, two assasi-
nation attempts were made on British
scientists by animal rights fanatics; in
one attack, an infant was severely in-
jured. This was part of an escalating
pattern of terrorism against research-
ers. In the last few years, scientists at
Duke Medical Center, Cornell Univer-
sity, and the National Institutes of
Health have received death threats.

In November 1988, awoman animal-
ist was arrested outside the United
States Surgical Corp. in Norwalk, Con-
necticut, and charged with planting a
bomb near the parking place assigned
tothe company’s chairman. According
to author Kate McCabe, West Coast
activist Chris DeRose, commenting on
this apparent murder attempt, predict-
ed that there would be many more in
the future. “In every civil rights bat-
tle,” he said, “eventually you see peo-
ple taking the law into their own
hands. . . . | cannot condone bomb-
ings or terrorist activities, but . . . the
people who are committing the real
atrocities are on the inside [i.e., the
researchers].. . .”

DeRose’s comments are testimony

20 Winter 1990

% *
; Stuart Lewis

Prince Philip says he would like to be reincarnated “as a deadly virus, in order to

reduce the population explosion.”

to the misanthropy motivating the ani-
mal rights movement, especially at the
top. Many of those who rail against an-
imal research propose conducting ex-
periments on humans instead. Gracie
Slick, the lead singer of the psychedel-
ic 1960s band, “Jefferson Airplane,”
and now one of the movement’s many
celebrity supporters, has openly
called for using death-row inmates in
experiments that now employ an-
imals.
A Pagan Cult

One of the leading patrons of both
the animal rights and environmentalist
movements is Britain’s Prince Philip,
who heads the rabidly zero-growth
Worldwide Fund for Nature. Philip has
made no secret of his contempt for hu-
man life. A few years ago he publicly
stated that he wished to be reincar-
nated as a deadly virus, so he could
help wipe out “excess” human popu-
lation.

Just days before 20,000 animal liber-
ationists demonstrated in Washington
in June 1990, Philip told the London
Observerthat he had recently met with
Pope John Paul Il to argue that human
population growth had to be drastical-
ly curbed, because it was “reducing
the space available” for wild animals.
In the same interview, the prince criti-
cized the Bible for allegedly promot-
ing cruelty to animals.

Philip’s plug for the animal libera-
tionists came only three weeks after he
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gave a speech in Washington praising
paganism for its “ecological pragma-
tism” and castigating Christianity for
having tried to take people away from
pagan nature worship. Philip was ad-
dressing the North American Confer-
ence on Religion and Ecology held
May 16-19, which featured among its
speakers leading animal-rights activist
Michael Fox, of the Humane Society of
the United States. In his presentation,
Fox charged that man’s “doministic”
attitude toward the animal kingdom
had resulted in a “holocaust.” To es-
tablish the right relationship with na-
ture, said Fox, humanity must aban-
don the “male, monotheistic religion
of reason” and return to the “religious
traditions of earlier times, which
linked humanity to the animal king-
dom through the Earth Mother, the
matrix-creatrix . . . Gaia, Pan, Diana.”

Philip and his collaborators are us-
ing the animal rights movement, along
with environmentalism, to re-create a
global empire modeled on pagan im-
perial Rome, in which the vast majority
of human beings would be treated as
animals. Historically, the notion of
“animal rights” has cropped up in the
context of similar attempts to reverse
human progress. The Cathars, for ex-
ample, a religious sect flourishing in
southern France from the 11th
through the mid-13th centuries, re-
fused to kill an animal, or to eat meat,
eggs, or any other animal product, on
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two grounds: first, that human souls
transmigrate to animals; and second,
that animals are the result of sexual
intercourse.

Like their gnostic forebears, the Ca-
thars believed that the God who creat-
ed the material universe was evil and
thus matter was evil. They therefore
believed that sexual intercourse was
the original sin of Adam and Eve, be-
cause it produced the greatest of all
sins, children.

Compare this to the message of a
new animal rights book by John Rob-
bins, Diet for a New America, which is
being hailed as the bible of the anti-
meat crusade. Robbins writes: “Don‘t
eat anything that has a face. Don’t eat
anything that has sexual urges, that has
a mother or father, or that tries to run
away from you."” The source of these
injunctions is the Manichaean tradi-
tion of the Cathars.

There was another resurgence of an-
imal rights in 19th century Britain,
which directly overlapped two other
pagan movements, Theosophy and
the Fabian Society of H.G. Wells and
George Bernard Shaw. Theosophy was

essentially another form of gnostic pa-
ganism. Annie Besant, a key figure in
both Theosophy and the Fabian Soci-
ety, became a devotee of the antivivi-
section cult through her friend, Anna
Kingsford. Kingsford was a British oc-
cultist, with ties to MacGregor Math-
ers of the satanic Order of the Golden
Dawn.

Kingsford hated the power of hu-
man reason and its ability to better the
condition of man. She tried to use so-
called magical powers to kill leading
researchers of the time. Louis Pasteur
was one of her first intended victims.
Shortly after she casta spell upon him,
Pasteur fell ill, and Kingsford was con-
vinced that her magic had worked. She
directed her venom next against Pro-
fessor Paul Bert, who coincidentally
died.

Kingsford wrote in her diary: “Yes-
terday, November 11th at eleven at
night, | knew that my will had smitten
another vivisectar! . . . The will can
and does kill, but not always with the
same rapidity. . . . | have killed Paul
Bert, as | killed Claude Bernard; as |
will kill Louis Pasteur and after him the

whole tribe of vivisectors, if | live long
enough, Courage: It is a magnificent
power to have, and one that tran-
scends all vulgar methods of dealing
out justice to tyrants.”

Perhaps the mostinfamous of all ani-
mal cultists was Adolf Hitler, whose
fixation on four-legged creatures was
part of his own deeply rooted gnostic
outlook. As Prof. John Casey of Caius
College, Cambridge, wrote in the June
17 Sunday Telegraph of London: “The
most famous animal lover of the 20th
century happened also to be a fervent
vegetarian. It is said that his dog was
the only being which inspired human
affection in him. If he saw anyone
eating meat-soup, he berated them for
consuming what he called ‘corpse
tea.’ He thought that the world.would
be a better place with a smaller human
population of the finest stock. His
name was Adolf Hitler.”

His name is also Prince Philip, and
the other enemies of human progress
who propose to “solve” the world’s
problems by destroying science, kill-
ing people, and raising animals to the
status of gods.
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FUSION REPORT

Cold Fusion Is Still Alive and Well

As cold fusion approaches its sec-
ond birthday, disparaging and slan-
derous articles in the media are still
accompanying the continuing experi-
mental and theoretical advances in
this infant technology.

In late October, for example, as 27st
Century went to press, important re-
sults from a University of Hawaii ex-
periment were announced at an inter-
national cold fusion meeting at Brig-
ham Young University. The Hawaii ex-
periment produced excess heat (600 to
1,500 percent) at the same time that
there was measurable helium-4, a by-
product of the deuterium nuclear fu-
sion reaction. The Hawaii experiment
measured 4 x 10° atoms of helium-4 in
palladium rods after 100 hours, sig-
nificantly above any background
levels.

There were 100 cold fusion re-
searchers from 16 countries at this
Oct. 22-24 meeting on anomalous nu-
clear effects in deuterium/solid sys-
tems, and nearly all of the experimen-
tal papers reported positive results in
the measurement of neutrons above
background level and/or tritium pro-
duction.

The nation’s press, however, ig-
nored the Brigham Young conference
and instead blared headlines like
“Cold Fusion Scientist Missing As Key
Review Nears” and “Utah to Start
Search for Cold Fusion Scientist” (New
York Times, Oct. 25 and 26).

The story reported was that, when
the time came for the state of Utah to
review the state-funded National Cold
Fusion Institute’s work, the science re-
searchers were “missing.” Times sci-
ence writer William ). Broad implied
that Fleischmann and Pons had
skipped town to avoid facing the re-
viewers because they could not “de-
fend” their research. Pons’s house was
for sale, Broad reported, and his
phone disconnected.

In fact, both scientists had been at
the University of Utah in Salt Lake City
since June, waiting for the review to
be scheduled. Just after Pons took his
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family on vacation to Europe, and after
Fleischmann returned to his home in
England for medical treatment, the
October review date was set and the
university could not reach either Pons
or Fleischmann to tell them. As for
Pons’s house being for sale, he had
moved to another address locally.
Both Pons and Fleischmann have
stated that they will be present at the
new review date, Nov. 7.
Knowledgeable observers in Salt
Lake City commented that the U.S.

physics establishment in general, and
at the University of Utah in particular,
seems determined to shut down the
National Cold Fusion Institute. One
source said that the American Physical
Society, which has led a nasty attack
on cold fusion almost from the first day
it was announced, threatened the uni-
versity physics department with losing
academic accreditation if it had con-
tact with the university’s Cold Fusion
Institute.

—Marjorie Mazel Hecht
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SCHEMATIC OF COLD FUSION MOLTEN-SALT CELL

This molten salt electrochemical cell was invented by Professors Bor Yann
Liaw and Bruce E. Liebert of the University of Hawaii. Lithium deuteride is
dissolved in a molten solvent of potassium chloride (KCl) and lithium
chloride (LiCl). A palladium anode is immersed in the melt along with an
aluminum cylinder as the cathode. Typical operating temperatures are
about 370° Celsius. The palladium is precharged with deuterium negative
ions at low current, and the current is then increased to 600 milliamps per
square centimeter. The output at this current level ranged from 6 to 15
times as much energy out as energy put in. The input voltages are kept
below the level at which chlorine gas would be evolved from the salts.

Liaw and Liebert said that because metal surface oxides are readily re-
moved in the electrolyte, the system may make it possible to use less
expensive materials than palladium. They foresee the possibility of high-
grade heat and high thermodynamic efficiencies for utility applications.
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The ‘Superradiance’ Theory of Cold Fusion
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University of Utah

A sample cold fusion cell from a Fleischmann and Pons experiment, on display
at the National Cold Fusion Institute in Salt Lake City.

by Evanthia Frangou

At this point no one knows for cer-
tain what is happening in cold fusion
experiments, but it is the search for an
explanation of this phenomenon that
may well cause a “revolution in sci-
ence,” according to Professor Giulia-
no Preparata of the University of Mi-
lan, a nuclear physicist. _

Preparata presented his own theory
of “superradiance” at the First Interna-
tional Cold Fusion Conference, held
March 28-31, 1990, in Salt Lake City. His
theory of condensed matter, he said,
would also explain other curious phe-
nomena like room-temperature su-
perconductivity and the peculiar orga-
nization of water with “memory” ob-
served in the experiments of Jacques
Benveniste in 1988 (See 27st Century,
Nov.-Dec. 1988, p. 16).

What Is Cold Fusion?

Scientists Martin Fleischmann and
Stanley Pons startled the world when
they reported on March 23, 1989, that
they had produced a fusion reactionin
a simple electrochemical cell.

The Fleischmann and Pons appara-
tus consisted of palladium and plati-
num electrodes placed in a glass tube
with heavy water. A voltage was ap-
plied across the electrodes that split
the water, by electrolysis, into oxygen
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and deuterium—a heavy isotope of hy-
drogen with one proton and one neu-
tronin the nucleus.

This deuterium was absorbed by the
palladium lattice, releasing much
more energy in the process than could
be accounted for if a merely chemical
reaction was occurring. In fact, the
Fleischmann-Pons experiment pro-
duced 50 times the amount of energy
they had putin.

Almost two years later, conventional
physics is unable to explain what is
happening in cold fusion that leads to
the excess energy and the other exper-
imental products found, like neu-
trons, tritium, and, most recently, he-
lium-4. Preparata’s attempt to explain
cold fusion centers on the electromag-
netic effect of superradiance, which
causes electrons in condensed matter
like palladium to move in phase in-
stead of chaotically. Molecules in the
gas phase tend to move about ran-
domly, but those in the liquid or solid
phase (condensed matter) act in a uni-
fied manner as though they are aware
of one another.

Coherent Behavior

Superradiation, a concept derived
from quantum electrodynamics, is ca-
pable of acting beyond the distances
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of the normal static forces between
atoms. As Preparata explains it, super-
radiance coordinates the oscillations
of the electrons, creating within the
atomic lattice of palladium “holes”—
spaces equal in number to the nuclei
of palladium—of strong negative
charge capable of reducing the repul-
sive force of the Coulomb barrier.

Deuterium atoms are pulled into
these spaces where they, inturn, man-
ifest a repulsive force that serves to
keep away the other deuterons that
then must find other empty spaces to
occupy, Preparata says. If the chemical
preparation of the palladium cathode
favors the deuterium absorption by
the palladium beyond the natural
threshold ratio of 2:3 (that s, 2 deuteri-
um atoms to 3 of palladium), the deu-
terium will eventually occupy all the
spaces until it has a 1:1 relationship
with the palladium.

At this point the superradiance ef-
fect between the nuclei of deuterium
will lead to fusion.

Continued on page 24
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DEUTERIUM ATOMS IN THE
PALLADIUM LATTICE

In the superradiance theory, the
coherent oscillations of the elec-
trons create spaces in the palla-
dium that are strongly negatively
charged. Deuterium atoms are
then pulled into these holes.
When all the spaces of the lattice
are filled with deuterium, new
deuterium atoms “tunnel” into
already occupied holes, re-
sulting in fusion. The circles de-
note palladium nuclei; the
squares are deuterium nuclei.
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INTERVIEW WITH GIULIANO PREPARATA

Coherent Self-Organization Is Key

To Cold Fusion and Hot Superconductivity

Prof. Giuliano Preparata, a theoreti-
cal physicist at the University of Milan,
recently spent a semester as a visiting
professor with the National Cold Fu-
sion Institute at the University of Utah
in Salt Lake City. He is the author of
more than 200 theoretical papers on
high energy physics. Preparata was in-
terviewed by Evanthia Frangou in Mi-
lan in June.

Question: Can you explain in more detail
the notion of superradiance and how it
is a possible explanation for the phenom-
enon of cold fusion.

Superradiance is the self-organiza-
tion of matter in interaction with elec-
tromagnetic radiation. This occurs in
a situation where the matter is highly
condensed, as in a liquid or in a solid.
This behavior does not hold, at least
spontaneously, in a dilute system like
a gas.

A gas is a phenomenon that is easy
to describe physically: all the single
molecules of the system, like balls, go
on their own randomly. But if you take

this gas and compressit, and lower the
temperature until it makes the transi-
tion into aliquid or a solid phase, then
something different happens. As soon
as you put all these “balls” or systems
together they lose their individuality.
They become part of a big family, and

Stuart Lewis
“We need a revolution in science.”

Preparata’s theory, which involves the
coherent self-organization of matter
and electromagnetic radiation, ex-
plains both the cold fusion successes
and the failures.

it does not look anymore like balls, but
like plasma fluids throughout the crys-
tal. The whole entity is endowed with
completely different properties. The
whole is really much more than the
sum of its parts.

| have shown that under certain con-
ditions the laws of quantum mechan-
ics that everyone loves and cherishes,
in fact, do allow for the kind of system
of self-organization that occurs in con-
densed matter. When you simply look
at it from the outside, nothing in par-
ticular seems to be happening. How-
ever, if you really look deep inside the
system, you see all the elementary sys-
tems—the atoms, molecules, and so
on—just oscillating in phase, at the
same pace, and with a peculiar con-
figuration of the electromagnetic
field.

This radiation gets trapped inside
and cannot get out; itis imprisoned in
the matter. It is this order that makes
possible the strange phenomena that
we begin to see in cold fusion, for ex-
ample.

Superradiance
Continued from page 23

When all the holes or spaces of the
lattice are filled up, the new deuterium
arrivals wander about the lattice and
create the conditions for the slow ef-
fect known as the “tunneling effect.”
Here the deuterium atoms are able to
cross over and enter a “hole” that is
already occupied, resulting in the oc-
currence of fusion.

Preparata says, however, that the fu-
sion that takes place within the atomic
lattice is very different from the classi-
cal fusion that occurs in a vacuum
where two nuclei of deuterium fuse
and produce helium-3 plus neutrons,
or tritium plus protons. In the palladi-
um lattice, two nuclei of deuterium
fuse to form helium-4 and liberate en-
ergy; no neutrons are produced. The
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energy liberated is captured and dissi-
pated by the lattice and appears in the
form of heat.
The Presence or Absence of Neutrons

This corresponds to the Fleisch-
mann and Pons experiment where a
lot of energy was produced, but few
neutrons. The fact that there have
been neutrons observed in some ex-
periments, Preparata says, might be
explained by the various treatments of
the palladium cathode prior to its use
for cold fusion. The palladium used by
many experimenters—but not Fleisch-
mann and Pons—is often put through
thermal cycles and high pressure gra-
dients that create certain irregularities
in the lattice. In these cases, the lattice
does not have the conditions to be-
have coherently and the deuterium
tunneling effect cannot take place, he
says.

The fusion that does take place in
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this case is similar to that that occurs
in a vacuum; that is, producing in the
same proportions tritium plus pro-
tons, and helium-3 and neutrons.
However, this setup does not take ad-
vantage of the enormous enhance-
ment that coherent fusion gives to the
rate of this process, Preparata says. In
fact, the majority of the heat produced
comes from the coherent process that
produces helium-4 and energy.

“The advantage of superradiance,”
Preparata says, “is also that it permits
the numbers in our calculations to
match up on the first attempt without
the need of tedious modifications.” In
this way, also, he says, one can make
a coherent picture out of the very di-
verse cold fusion experimental re-
ports.

Evanthia Frangou, based in Milan,
writes for the Italian-language maga-
zine Fusione.
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Question: How exactly does this radia-
tion help the deuterons to fuse?

This fusion is really due to the fact
that the various electrons are travel-
ing; they are not static; they moveata
peculiar pace, which creates the situa-
tion where it is much easier for the
deuterons to get in touch and fuse. It
is a very subtle and completely new
way of behaving.

At first this somehow looks strange
and ridiculous. You think, “there is a
molecule here and another there, how
do they know each other?” But they
do, because essentially through radia-
tion they are able to exchange long-
range messages.

Question: Is this the way that the elec-
trons are able to overcome the Coulomb
barrier?

Yes, they are helped by these very
strange plasma waves. Of course, this
could not happen if matter is what ev-
eryone believes it is. But this is the
point.

Question: You have also related this
behavior of condensed matter to what
may be happening in room-temperature
superconductivity. What can you tell us
about that?

I hope that by the end of this year |
will have a theory on room-tempera-
ture superconductivity. The idea of
having an ordered structure that re-
mains so at high temperatures, or
room temperature, is not trivial. Low
temperature order in superconduc-
tors is order by default, because you
can’t have anything else. Room tem-
perature order is order by choice, be-
cause there are so many other choices,
all of them disordered to fight against,
yet you choose the most unlikely pos-
sibility. This goes also for cold fusion
at room temperature.

The basic mechanism that makes
superradiance work is that there must
be a system that can communicate
electromagnetically only on a well-de-
fined, sharp frequency. If you have a
lot of frequencies, this radiation sim-
ply disperses itself. If electrons emit
always at one peculiar frequency, then
you have a tremendous amplification
effect. So the real question for high
temperature superconductors is to
find out which are the discrete, pecu-
liar frequencies on which the interac-
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tion works out among electrons—the
fluid that carries current into this type
of material.

I'think there is a very interesting hint
in the antiferromagnetic structure of
this material. You know thatall the ma-
terials used in achieving room temper-
ature superconductivity have this
property. The copper spins tend to be
aligned one opposite to the other.
Now this looks very much like an un-
dulator, a complicated magnetic struc-
ture like the one used in the FEL or free
electron laser. So | got the very simple
idea of using the single frequency that
you have in the FEL to do that, and |

believe that idea works out.

Of course, | have not been able to
work out all the specifics yet. A super-
conductor, even from a conceptual
point of view, is a very complicated
system. There’s the question of pair
condensation and so forth, but these
are just technicalities. Again, the con-
cept is that when a particle moves on
a magnetic structure that undulates,
then it works with a single frequency.
Thatis the frequency in which the elec-
trons can talk to each other, get or-
dered, and condense.

This is a dynamic order, not a static

Continued on page 26
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In an empty palladium lattice, the deuterium molecule sees the potential
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close to the deuterium. As the lattice fills up, the tunneling amplitude of
the deuterium nucleus trapped inside the lattice is enhanced by some 30
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Interview
Continued from page 25

order. These are relationships not in
space but in time. This is because you
want to have at the same time order
and plasticity. You don’t want this or-
der to be frozen; you want this order
to move like water and yet keep its for-
mation even though it moves.
Superradiance is an ordering that
comes from the fact that the matter

systems—say, electrons, atoms, mole-
cules, nuclei, whatever—communi-
cate with each other in particular fre-
quencies of the electromagnetic field.
It is a superradiating process because
the radiation is enormously amplified
by the fact that there are many systems
that radiate precisely, the same way it
happens in a laser.

Question: You have also proposed that
this behavior of condensed matter can
explain some peculiar properties of wa-
ter that may play a part in the observed

Giuliano Preparata discusses
structured water and the Benvenis-
te experiment in Paris in 1988, in
which water seemed to have a
“memory.” His remarks are con-
densed from an article he wrote for
the Italian daily La Stampa, in Au-
gust 71988.

I would like to present a few re-
cent theoretical developments on
the structure of water that, far from
explaining the results of the Ben-
veniste group, do however shed
light on the capacity of water, up
to now unknown, to organize itself
around biological molecules in dy-
namic structures of considerable
complexity. 1t allows for phenome-
nathat imply that water assumes an
active role in biological reactions.

Some months ago, my col-
leagues, E. Del Giudice and G. Vi-
tiello, and | decided to apply some
ideas that | had developed in the
area of laser physics, to the funda-
mental substrate of living material:
water. We decided to concentrate
on the most simple aspects of wa-
ter. We described it as a collection
of alarge number of molecules that
are shaped like awide “V,” with ox-
ygen at the vertex and the two hy-
drogen atoms at the ends. These ro-
tate without stop, trailing behind
them a sort of radio antenna be-
cause of assymetry of the electric
charges of the atoms of hydrogen
(positive) and of the oxygen atoms

How H,O Molecules ‘Communicate’

(negative).

Soon it became clear to me that
this rotating antenna created a
communication of the molecules
via “radio” of within a distance of
some tens of microns, the typical
dimension of the cell. This radio
contact informs the molecules to
combine together at precise ca-
dences, transforming the initial
chaos into a dynamic order, very
similar to what happens to the pho-
tons in a laser.

Water, in fact, behaves like a la-
ser! In the “preordered” system of
this myriad of walky-talkies that are
constantly exchanging informa-
tion, we attempt now to place a bio-
logical molecule also equipped
with a a walky-talky (which is usual-
ly the case). This new molecule will
beable to “give orders” to the water-
around it at a distance equal to that
of the cell’s dimensions, generating
in this way around itself a state of
water that is very “personalized,”
that depends on the type of “or-
ders” that were given,

That molecules of water could
communicate electromagnetically
on particular frequencies has been
known for a long time. It used to
be thought, though, that the signals
were too weak to have appreciable
consequences, What has been un-
derstood recently is that, due to a
mechanism that occurs also in la-
sers, the mechanics of quanta enor-
mously amplifies these signals.

water with “memory” of the Benveniste
experiment?

Here a similar thing could be hap-
pening, only with different actors in
the play, shall we say. But these actors
tend to play always in the same way
[see box].

Question: How did you arrive at the no-
tion of superradiance?

Throughout my life | have concen-
trated on quarks, on the behavior of
matter at very deep layers where there
are still frontiers. It is not an area
where the laws are yet established, so
you still struggle to understand what
the forces are, what the fields are, and
how they behave. Itis not like ordinary
matter, where scientists know precise-
ly what the forces and the actors of
the collective drama of matter are. For
some reason, because of certain steps
| took in my life, | was able to transfer
to this area the things | had under-
stood for quarks. About three years
ago, by chance | got interested in this
area. Putting two and two together, a
picture of matter emerged that made
atremendous amount of sense.
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Scientific Evidence Vs. Climate Hoaxes

hysteria about global warming, fueled by an unusual-

ly hot, dry summer in the United States. Testifying
at a Senate hearing, James E. Hansen of NASA's Goddard
Institute for Space Studies claimed that the high tempera-
tures presaged the onset of the long-debated greenhouse
effect caused by increased carbon dioxide (CO,) in the at-
mosphere.

Forgotten was the harsh winter of 1982, or of 1978, when,
for example, barges carrying coal and heating oil froze in
river ice and more than 200 people lost their lives in the
cold weather.

Only days after Time magazine featured a doomed, over-
heated Earth as its “man of the year” for 1988, Alaska experi-
enced the worst cold in its history. The freezing weather
set in on Jan. 12, 1989. Twenty different locations in our
most northerly state recorded their lowest-ever tempera-
tures, mainly in the range of —50 to —65° Fahrenheit. At
Tanana near Fairbanks, —75°F was reached. The all-time low
recorded anywhere in Alaska was —80° in January 1971 at a

T he year 1988 ended on a high note of environmental
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Praspect Creek pipeline station. The cold persisted; it did
not moderate and begin to move south until the first week
of February. Old-timers agreed that no such cold had ever
been experienced before, and they expressed amazement
that the temperature remained a chilly ~16°F along the
coast even with an 81-knot wind blowing. This was unheard
of, since usually it is coldest when the wind is quiet. In early
February, the cold seeped down from Alaska along both
sides of the Rocky Mountains, bringing near-record lows
both to the Pacific Northwest and throughout the Midwest,
south to Texas and eventually to the mid-Atlantic and New
England states. Proponents of the “greenhouse-is-here-
global-warming-has-begun” theory were very quiet during
these weeks.

To be fair, even if the projected greenhouse warming
should occur, no one would expect it to happen all at once
or without intervening cold spells. So let's examine the
situation more closely.

Of course, the Earth, with its enveloping blanket of atmo-
sphere, constitutes a “greenhouse.” This fact has never




been at issue. Indeed, were it not for the greenhouse fur
tion of air, the Earth’s surface might be like the Moc
bitterly cold at night (=270°F) and unbearably hot duri
the day (+212°F).

Although the amount of solar energy reaching the Mc
is essentially the same as that reaching the Earth, the Earth's
atmosphere acts like a filter. Of the incoming solar radia-
tion, about20 percentis absorbed in the atmosphere, about
50 percent reaches and warms the Earth’s surface, and the
rest is reflected back into space. As the Earth’s surface is
warmed up, infrared radiation is emitted. It is the presence
of CO, (and water vapor, methane, hydrocarbon, and a
few other gases) in the atmosphere that absorbs the long
wavelength infrared radiation, thereby producing the
warming “greenhouse effect,” This accounts for a net
warming of the Earth's atmosphere system of about 55°F.
Without this natural greenhouse, it would be difficult to
sustain life on this planet.

All the important “greenhouse gases” are produced in
nature, as well as by humans. For example, CO, comes

The Earth, with its enveloping blanket of atmosphere, con-
stitutes a “greenhouse.” Indeed, were it not for the green-
house function of air, the Earth’s surface might be like the
Moon, bitterly cold at night and unbearably hot during the
day. Here, the Earth as seen from the Moon.

naturally from the respiration of all living organisms and
from decaying vegetation. It is also injected into the atmo-
sphere by volcanoes and forest and grass fires. Carbon
dioxide from man-made sdurces comes primarily from
burning fossil fuels for home and building heat, for trans-
portation, and for industrial processes. The amount of CO,
released into the atmosphere is huge and it is commonly
believed that itis divided about evenly between natural and
man-made sources.

Hydrocarbons come from growing plants, especially co-
niferous trees, such as firand pine, and from various indus-
tries. Inthe transportation arena, hydrocarbons result from
incomplete oxidation of gasoline. Both hydrocarbons and
methane also enter the atmosphere through the metabo-
lism of cows and other ruminants. Itis estimated that Ameri-
can cows produce about 50 million tons of these gases per
year—and there is no control technology for such emis-
sions. Methane seeps into the air from swamps, coal mines,
and rice paddies; it is often “flared” from oil wells. The
largest source of greenhouse gas may well be termites,
whose digestive activities are responsible for about 50 bil-
lion tons of CO, annually. This is 10 times more than the
present world production of CO, from burning fossil fuel.
Methane may be oxidized in the atmosphere, leading to an
estimated 1 billion tons of carbon monoxide per year. All
in all, the atmosphere is a grand mixture of gases, in a
constant state of turbulence, and yet maintained in an over-
all state of dynamic balance.

But now this balance appears to be disturbed as CO, and
the other major greenhouse gases are on the rise, increas-

‘their concentration in the air at a rate of about 1 percent
ryear. CO, is responsible for about half of the increase.
alysis of air bubbles trapped in glacial ice and of carbon
itopes in tree rings and ocean sediment cores indicates
at CO, levels hovered around 260 to 280 parts per million
pm) from the end of the last ice age (10,000 years ago) till

e mid-19th century, except for an anomalous rise 300

ars ago. And these measurements also show that CO,

ncentrations have varied widely (by 20 percent) as the
Earth has passed through glacial and interglacial periods.
While today's 25 percent increase in CO, can be accounted
for by the burning of fossil fuels, what caused the much
greater increases in the prehistoric past?

The present increase has brought the CO, level to 340
ppm, up about 70 ppm. If we add the greater amounts of
methane, hydrocarbons, and so forth, there is now a total
of about 407 ppm of greenhouse gases. This is large enough
so that from the greenhouse effect alone we should have
experienced a global warming of about 2 to 4 degrees F.
But this has not happened.

Warming: The Evidence Doesn’t Fit
The observed and recorded temperature pattern since
1880 does not fit with the CO, greenhouse warming calcula-
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All the important “greenhouse gases” are produced in nature as well as by humans. Cows in the United States alone
produce about 50 million tons, and termites, through their digestive activities, produce about 50 billion tons annually.

tions. During the 1880s, there was a period of cooling, fol-
lowed by a warming trend. The temperature rose by 1°F
during 1900 to 1940, then fell from 1940 to 1965, and then
began to rise again, increasing by about 0.3°F since 1985.
When all these fluctuations are analyzed, it appears unlikely
that there has been any overall warming in the past 50 years.
And if the temperature measurements taken in the north-
ern hemisphere are corrected for the urban effect—the so-
called heat-island that exists over cities due mainly to the
altered albedo from removing vegetation—then it is proba-
ble not only that there has been no warming, but that there
may have been a slight cooling. It all depends on whose
computer model you choose to believe.

Clearly, there is still something that.is not understood
about global conditions and about the weather links be-
tween the oceans and the atmosphere. Have the experts
fully taken into account the role of the sea as a sink or
reservoir for CO,, including the well-known fact that much
more CO, dissolves in cold water than in warm? Interest in
the greenhouse gases and projections of global warming
has stimulated greater interest in the role that the oceans
play in moderately influencing or even drastically changing
global climate. The oceans hold more CO, than does the
atmosphere—60 times more. Complex circulation patterns
that involve waters of different temperature, together with
the activities of marine organisms that deposit carbonate in
their skeletons, carry carbon dioxide to the depths of the
ocean.

Recall that all the public furor about global warming was
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triggered in June 1988, when NASA scientist James Hansen
testified in the U.S. Senate that the greenhouse effect is
changing the climate now! He said he was 99 percent sure
of it, and that “1988 would be the warmest year on record,
unless there is some remarkable, improbable cooling in
the remainder of the year.” Well, there was. Almost while
Hansen was testifying, the eastern tropical Pacific Ocean
underwent a remarkable, improbable cooling—a sudden
drop in temperature of 7°. No one knows why. But the
phenomenon is not unknown; it is called La Nifia to distin-
guish it from the more commonly occurring El Nifo, or
warm current, and it has happened 19 times in the past 102
years.

Hansen did not consider the possibility of La Nina, be-
cause his computer program does not take sea temperature
into account. Yet the oceans cover 73 percent of the Earth's
surface.

When people, including scientists, talk “global,” itis hard
to believe that they can ignore 73 percent of the globe, but
obviously they sometimes do. Itis all the more astonishing
to ignore ocean-atmosphere interactions, especially in the
Pacific, when itis well established that El Nifio has profound
and widespread effects on weather patterns and tempera-
ture; does it not follow that La Nifia may also? Indeed, some
atmospheric scientists credit the severely cold winter of
1988-1989 to the earlier temperature drop in the tropical
Pacific. ;

Once again, since the greenhouse gases are increasing,
what's keeping the Earth from warming up? There are a



number of possible explanations. Perhaps there is some
countervailing phenomenon that hasn’t been taken into
account; perhaps the oceans exert greater lag than expect-
ed and the warming is just postponed; perhaps the sea
and its carbonate-depositing inhabitants are amuch greater
sink than some scientists believe; perhaps the increase in
CO, stimulates more plant growth and removal of more
CO, than calculated; perhaps there is some other green-
house gas like water vapor that is more important than CO,;
perhaps varying cloud cover provides a greater feedback
and self-correcting mechanism than has been taken into
account; perhaps. ... The fact is, there are simply not
enough good data on most of these processes to know
for sure what is happening in these enormous, turbulent,
interlinked, dynamic systems like atmosphere and oceanic
circulation. The only thing that can be stated with certainty
is that they do affect the weather. So also do forces outside
the planet, and in a moment we‘ll look at the Sun in this
regard.

The Question of Forestation

First, we must acknowledge that some zealots in the
greenhouse issue make much of deforestation, especially
in the tropical rain forests, but this topic is marked more by
emotion bordering on hysteria than on solid scientific data.
Good measurements on CO, uptake and oxygen produc-
tion in tropical rain forests are lacking. Such information
could be critical because we know that in temperate cli-
mates mature trees and climax forests add little in the way of
photosynthetic activity and consequent CO, removal from
the atmosphere. Mature trees, like all living things, metabo-
lize more slowly as they grow old. A forest of young, vigor-
ously growing trees will remove 5 to 7 tons more CO, per
acre per year than old growth. There are plenty of good
reasons to preserve old growth forests, but redressing the
CO, balance is not one of them. If we are really interested
(as we should be) in reducing atmospheric CO,, we should
be vigorously pursuing reforestation and the planting of
trees and shrubs, including in urban areas, where local
impacts on the atmosphere are the greatest.

Reforestation has been going on through enlightened
forestry practices on private lands by timber companies and
as a result of changes in agriculture and land use. In the
United Sates, the average annual wood growth is now more
than three times what it was in 1920, and the growing stock
has increased 18 percent from 1952 to 1977. U.S. forests
continue to increase in size, even while supplying a sub-
stantial fraction of the world’s timber needs.

Finally, it should be kept in mind that when a tree is cut
for timber it will no longer remove CO, from the atmo-
sphere, but it won't release its stored carbon either—until
orunless itis burned or totally decayed. In the whole defor-
estation question, it would be interesting to try to deter-
mine what effect the deforestation of Europe had on tem-
perature and climate in the 19th century and, similarly, what
the effect was of the earlier deforestation of the Mediterra-
nean area and the Middle East.

If we study history, we find that there is no good or widely
accepted explanation for why the Earth’s temperature and
climate were as they were at any particular time in the past,

including the recurring ice ages and the intervening warm
periods. What caused the “little ice age” of the late 17th
century and why was it preceded by 800 years of relative
warmth? Is all this really due to human activity? What about
natural phenomena? Recent studies of major deep sea cur-
rents in the Atlantic Ocean suggest a causative relation to
the onset of ice ages. Occasional unusual actions by nature
can release great quantities of CO, and other greenhouse
gases to the atmosphere.

Natural Sources of Greenhouse Gases

| received my lesson in humility, my respect for the size
and vast power of natural forces on May 18, 1980. For those
who might not instantly recognize that date, it was a Sun-
day, a beautiful spring morning, when at 8:31 Mount St.
Helens erupted with the force of more than 500 atomic
bombs. Gases and particulate matter were propelled 80,000
feet, approximately 15 miles, into the stratosphere and de-
posited above the ozone layer. The eruption continued for
nearly 12 hours and more than 4 billion tons of earth were
displaced.

Because Mount St. Helens is relatively accessible, there
were many studies conducted and good data are available
on the emissions—at least those that occurred after May
18. For the remaining seven months of 1980, Mount St.
Helens released 910,000 metric tons of CO,, 220,000 metric
tons of sulfur dioxide, and unknown amounts of aerosols
into the atmosphere. Many other gases, including meth-
ane, water vapor, carbon monoxide, and a variety of sulfur
compounds were also released, and emissions still contin-
ue to seep from the crater from fumaroles and crevices.

Giganticas itwas, Mount St. Helens was not a large volca-
nic eruption. It was dwarfed by Mt. St. Augustine and Mt.
Redoubt in Alaska in 1976 and 1989 and El Chichon in Mexi-
co in 1982. El Chichon was an exceptionally sulfurous erup-
tion. The violence of its explosion sent more than 100 mil-
lion tons of sulfur gases high into the stratosphere. Drop-
lets of sulfuric acid formed; these continue to rain down
onto the Earth’s surface. The Earth, at present, appears to
be in a period of active volcanism, with volcanic eruptions
occurring at a rate of about 100 per year. Most of these are
in remote locations, but they must be considerable. Some
estimates from large volcanic eruptions in the past suggest
thatall of the air-polluting materials produced by man since
the beginning of the industrial revolution do not begin to
equal the quantities of toxic materials, aerosols, and partic-
ulates spewed into the air from just three volcanic erup-
tions: Krakatoa in Indonesia in 1883, Mount Katmai in Alas-
ka in 1912, and Hekla in Iceland in 1947. Despite these
prodigious emissions, Krakatoa, for example, produced
some chilly winters, spectacular sunsets, and a global tem-
perature drop of 0.5°F—but no climate change. From writ-
ten records, we also know that the famous “year without a
summer” that followed the eruption of Mount Tambora
in 1816 meant that the summer temperature in Hartford,
Connecticut, did not exceed 82°F. No doom.

We can conclude from these volcanic events that the
atmosphere is enormous and its capacity to absorb and
dilute pollutants is also very great. This is no excuse, of
course, to pollute the air deliberately, which would be an

21st CENTURY Winter 1990 31



TUS. Department of the Interior

All the air-polluting materials produced by man since the
beginning of the industrial revolution do not begin to equal
the quantities of toxic materials, aerosols, and particulates
spewed into the air from just three volcanoes—Krakatoa,
Mt. Katmai, and Hekla. Here, Mt. St. Helens in 1980).

act of folly. But it does give us some perspective on events.

Extraterrestrial Effects on Weather

So far, we have considered only those phenomena that
occur on Earth that might influence global temperature,
weather, and eventually the climate. “Weather” means the
relatively short-term fluctuations in temperature, precipita-
tion, winds, cloudiness, and so forth, that shift and change
over periods of hours, days, or weeks. Weather patterns
may be cyclic, more or less repeating themselves every
few years. The “climate,” on the other hand, is generally
accepted to be the mean of weather changes over a period
of about 30 years. Weather may change rapidly, but the
climate may remain essentially the same over thousands of
years, as it probably has for the past 8,000 years.

Now what about the effects on weather of extraterrestrial
phenomena? After all, it is the Sun that determines the
climate on Earth—but the role of the Sun, with its ever-
shifting solar radiation, is generally ignored as being incon-
sequential in affecting shorter-term weather patterns. But
is this really so?

Consider: the Earth shifts in its position relative to the
Sun. Its orbit is eccentric, varying over a period of 97,000
years. The inclination of the Earth’s axis shifts with respect
to the ecliptic over a cycle of 41,000 years, and the preces-
sion of the equinox varies over a period of 21,000 years.
How do these shifts affect the amount of solar radiation
reaching the Earth? Some astronomers believe that at least
for the past 500,000 to 1 million years, these phenomena
are related to the initiation and dissipation of glacial and
interglacial intervals.
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Although it may seem to us that the Sun is stable and
stationary, it is in fact whirling through the Milky Way gal-
axy, taking its family of planets with it. Activity on the Sun
itself goes through periods of relative quiet and then erupts
into flares and protuberances, sunspots, and gigantic up-
heavals that “rain” solar material outinto space. One recent
solar storm was measured at 43,000 miles across. This pro-
duced the largest solar flare ever recorded. Some of the
increased solar radiation from such storms reaches the
Earth and disrupts radio communication and television
transmission and increases the aurora borealis. Solar activi-
ty in the form of storms seen as sunspots has a span of
roughly 11 years. It seems that the sunspots whirl clockwise
for about 11 years, then reverse and go counterclockwise
for another 11 years. This interval is an average and may
vary from 7 to 17 years. The controlling mechanism for this
reversal is unknown,

Then there is another variable. The Sun “flickers”; that
is, it dims and brightens slightly over a period of about 70
years. When it dims, the sunspots attain lower maxima.
When the Sun brightens, the sunspots have higher maxima
than “normal.” Although this dimming and brightening has
been suspected for some time, the first actual measure-
ment of such a “flicker” was made on April 4, 1980, when a
satellite measuring solar radiation outside the Earth’s atmo-
sphere recorded a 0.2 percent drop in radiation. Changes
in solar radiation are not routinely measured.

Coupled with the activity of the Sun, there is the Moon's
gravitational force, to which the Earth’s waters respond
daily and in 28-day cycles of tides. Also, there are 20-year
and 60-year tidal cycles, as well as longer ones. Moreover,
the solid land also responds to the Moon’s gravitational
force, but because we move with the ground, we do not
feel it. Recently, a 556-year variation in the Moon’s orbit
around the Earth was analyzed; some meteorologists be-
lieve that the occasional confluence of all these Sun-and-
Moon cycles may trigger dramatic changes in ocean cur-
rentsand temperatures. And itis now widely acknowledged
that the oceans are a major influence on the climate. There
is also a 500-to-600-year cycle in volcanic activity, which
appears to be near a peak at the present time.

Let’s consider again. Does all this variability in solar activ-
ity really have anything to do with the weather or climate?
No one knows for certain. But studies are continuing, and
Dr. John Eddy of the National Center for Atmospheric Re-
search in Boulder, Colorado, has found an interesting cor-
relation between decades of low sunspot activity and cold
periods, such as the “little ice age” of the 17th century,
when there was a virtual absence of sunspot activity be-
tween 1645 and 1715, and decades of high sunspot activity
with warm temperatures on Earth.

Since the sunspot cycle is not perfectly regular and varies
considerably, how do scientists determine the extent of
sunspot activity that occurred decades or centuries ago?
This is a neat piece of scientific detective work that merits
a brief explanation. It involves another extraterrestrial phe-
nomenon—cosmic radiation.

Cosmic rays consist of high energy particles that enter
the Earth’s atmosphere from outer space. These energetic
particles split the nuclei of atmospheric gases, giving rise



to some of the background radiation to which all living
organisms are exposed. Among the fission products are
potassium-40 and carbon-14, which get into the food chain
and are eaten (by animals) or absorbed (by plants), and that
is one of the reasons that the bodies of all living organisms
are radioactive. Of these two fission products, it is carbon-
14 that is the most interesting for tracing events in the past.

C-14, whose half-life is a relatively short 5,570 years, is
being produced continuously in the atmosphere (through
interaction with cosmic rays) and is continuously taken up
by living organisms, but not by dead ones. Therefore, by
measuring the amount of C-14 in dead or fossil material,
one can infer the date of death. This is called carbon-dating.
C-14is a very good but not perfect clock of history, because

the assumption is that the formation of C-14 is not only.

continuous but also that it occurs at a steady rate. But what
Eddy has determined is that the rate of formation varies
with the amount of cosmic radiation, which, in turn, varies
with the amount of sunspot activity, because high solar
activity also creates more solar wind that can compress the
Earth’s magnetic field. This stronger field is more effective
in shielding cosmic rays from the Earth’s atmosphere,
which means that less C-14is formed during periods of high
sunspot activity. Less C-14 equates with warmer periods on
Earth. )

Taking advantage of these phenomena, Eddy measured
the C-14 radioactivity in tree rings that are up to 5,000 years
old. Keep in mind that the years (rings) of low C-14 equate
with years of high solar activity and warm temperatures. Dr.
Eddy recorded 12 prolonged periods with either unusually
cold or unusually mild winters over the past 5,000 years.
These correlations between solar activity and weather on
Earth seem good; his measurements identified the terrible
winter of 1683-84, also recorded in the 1869 novel Lorna
Doone, when trees in Somerset, England, froze and many
exploded from the buildup of internal ice.

If Eddy’s work and theory hold up, the mid-20th century
was an unusually warm period, and the Earth may be set
soon to enter a slow return to cooler temperatures. Be-
sides, in geologically recent times, ice ages recur about
every 11,000 to 12,000 years, and it is now 11,000 years since
the last one. How do all these complications interact with
the greenhouse effect? Again, no one really knows. All we
can say with confidence is that it is probably more compli-
cated than many environmentalists seem to believe.

When we consider all of the complex geophysical phe-
nomena that might affect the weather and climate on Earth,
from changes in ocean temperatures and currents, volcanic
eruptions, solar storms, and cyclic movements of heavenly
bodies, itis clear that none of these is under human control
or could be influenced by human activity. Is the “green-
house effect” and its theoretical enhancement by increases
in atmospheric CO, from human sources more powerful or
capable of overshadowing all other planetary influences?
Until the supporters of the man-produced-CO,-caused-
global-warming-theory can explain warm and cold epi-
sodes in the past, we should remain skeptical. What caused
the 80 ppm increase in CO, during a 100-year period 300
years ago and the high peak—many times anything mea-
sured since—of 130,000 years ago?

NASA
Extraterrestrial phenomena like the activity of the Sun and

the Moon's gravitational force trigger changes in weather
and climate that are not yet fully understood. Here, a spec-
troheliogram of a solar eruption, June 10, 1973, taken during
the first manned Skylab mission.

Advanced Technology to Lower CO,

The alteration of the chemical content of the air by human
production of greenhouse gases, however, is something
that man can control. And because no one knows what
the ultimate consequences of heightened CO, might be,
it is reasonable to reduce human contribution wherever
possible.

Fortunately, there are ways to accomplish this. For start-
ers, we can phase out the use of fossil fuel for making
electricity and turn to the established and proven technol-
ogy that has no adverse impact on the atmosphere—nucle-
ar power. The energy of the atom now produces 20 percent
of the electricity of the United States—more than the total
of all electricity used in 1950. The number of nuclear power
plants can be increased.

Second, we can shift to an essentially all-electric econ-
omy, utilizing electricity for direct heating of buildings and
homes and extending the use of electric processes in indus-
try. With enough electricity available, it can be used to
desalinate sea water and purify the fresh water sources that
have become polluted. It can also be used to split water
and obtain hydrogen, which has great potential as a clean
fuel for transportation: Its “burning” produces only water
vapor.

And we can turn, once again, to electric buses and trains
and eventually to electric automobiles.

None of these shifts away from fossil fuels will be easy or
fast, but if we have an abundance of electricity from nuclear
power plants, it can be done. That would leave fossil fuels
for the important synthetics and plastics industries and for
the manufacture of medicinals, pesticides, and fertilizers.

There are also two important caveats; though steps to
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If we have an abundance of electricity from nuclear power plants, we can shift away from fossil fuels, leaving them for the
synthetics and plastics industries and for the manufacture of medicinals, pesticides, and fertilizers. Here, the Rancho Seco

nuclear plant in California.

reduce CO, production may be possible for an advanced,
highly technical, industrialized society with plenty of elec-
tricity, the infrastructure to make use of it, and money to
spend, the story is different in the nonindustrialized world.
In China, for example, 936 million metric tons of coal were
burned in 1987. Who is going to tell China to stop or to
change? What alternative do the Chinese have? No matter
what we in the Western world do, the amount of CO, arising
from human use of fossil fuel will not be significantly re-
duced.

The second caveat is to remember that draconian mea-
sures intended to make rapid and large decreases in CO,
formation won'tdo much good if they are so costly that they
seriously impede the economy and degrade our standard of
living without achieving the desired result. Certainly the
level of atmospheric CO, is increasing, but nothing in all
our knowledge of weather and climate guarantees that
global warming will inevitably occur. It may, or it may not;
the uncertainties are legion. The computer models are too
simplistic and include too many estimates and guesses and
too little about the role of the hydrosphere, both water
vapor and the oceans.

Notwithstanding all this, deliberate, reasoned steps can
and should be taken to lower CO, emissions; responsible
stewardship of the planet demands no less.

The Worst Case Scenario
Finally, let's suppose that a worst case scenario does de-
velop and that global warming does occur. If the warming
caused polar ice to melt, only that on land, as in the Antarc-
tic continent (or the glaciers of Greenland), would material-
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ly affect global sea level. When ice floats, as in the Arctic
ocean, it already displaces approximately the same amount
of water that would result if it were to melt. (There would
be some slight thermal expansion.) Whether Arctic ice stays
solid or melts would no more cause the sea level to rise
than ice cubes melting would cause a full glass of ice water
to overflow.

Analysis of sea level data since 1900 indicates that the
oceans may be rising at a rate of 10 to 25 centimeters per
century (about 0.1 inch per year). The data are very sketchy
and uncertain. The sea rise, if it is real, is not uniform and
other phenomena, such as land subsidence or upthrust,
the building and erosion of beaches by weather, and the
variation of inshore currents, could all affect the few mea-
surements that are available,

Some scientists postulate that the west Antarctic ice
sheet, which is anchored on bedrock below sea level, could
melt and add enough water to raise the world sea level by
6 or 7 meters. This would be disastrous for most coastlines,
butif it should happen, it would probably take several hun-
dred years, and there is currently neither observational evi-
dence nor scientific measurements to indicate that it is un-
der way. In fact, new measurements show that the glaciers
in Antarctica are growing, not melting.

Air temperatures in Antarctica average —40°C. A five-de-
greerise inairtemperature to —35°Cis certainly notenough
to melt ice. But somewhat warmer sea water (above 1°C)
might get under the ice sheet and start it slipping into the
sea; then it would float and displace an enormous volume
of water, causing the sea level to rise. But this is also a very
unlikely “what if?” with no evidence to support it.



What About Those Ozone ‘Holes’?

Now, what about ozone in the stratosphere; how signifi-
cant are the “holes” measured above Antarctica? Are we
humans destroying our protective cover? Quite a few peo-
ple seem to think so.

Let me start with a quotation from an analysis of the ozone
problem published in the 1987-88 Annual Report of the
Rand Corporation:

The extent of ozone depletion and the severity of the
consequences of projected emission levels are ex-
tremely uncertain. Projections of future depletion are
based on complex simulation models that have not
been reconciled with the limited available measure-
ments. . . .

Because of pervasive uncertainty about the likely ex-
tent of future ozone depletion, its relationship to the
quantity of potential ozone depleters emitted, its effect
on the biosphere, and the appropriate valuation of
these consequences, it is not currently possible to
choose the level of emission-limiting regulations that
will maximize welfare by optimally balancing costs of
environmental damage against those of emission con-
trol. Policymakers must act in the face of this uncer-
tainty.

Is that all perfectly clear? What the writer is trying to say,
diplomatically, | think, is that nobody knows how much
ozone depletion has really taken place or what effect, ifany,
that ozone loss may have on the environment or in living
creatures.

The Rand Corporation writer emphasizes that present
knowledge of ozone layer thickness is full of uncertainty
and that the conclusions that have been drawn are based
on incomplete computer models. There is little reliable,
accurate, direct measurement. Nevertheless, he says, “pol-
icymakers must act. . . .” Why? Because some doom-pre-
dicting scientists say that “irreversible damage may occur?”
What is their evidence?

Given the media hoopla and hysteria surrounding the
ozone issue, surely itis time to examine the whole question
with some sober common sense.

We know that the Earth’s ozone layer is turbulent. It un-
dergoes periodic changes in thickness. Natural fluctuations
are about 15 percent and it quickly returns to equilibrium.
Changes appear to be both seasonal and latitudinal. Sea-
sonal changes above Antarctica are largest when measured
at the end of winter. The changes in ozone layer thickness
in Antarctica have now been measured in the Arctic, aswell.
(No one looked until recently.)

The best measurement data indicate that the ozone layer
increased in average thickness during the 1960s and de-
creased during 1979-1986. The decreases were comparable
in magnitude to the increases of the 1960s.

The term ozone “hole” is misleading, since it persists for
only a few weeks. The Antarctic ozone “hole” grew during
the early 1980s, becoming large in 1985, smaller in 1986, and
reaching its greatest size in 1987. In 1988, the “hole” did
not appear as expected. It was finally discovered—only 15
percent as large as predicted and displaced over the ocean.

The changes in the amount of ozone appear to be related
to complex chloride chemistry and the presence of nitrous
oxide. Although there is widespread belief that the neces-
sary chloridation comes from chlorofluorocarbon (CFC),
this has not been unequivocally established. On the other
hand, the eruption of Mt. St. Augustine (Alaska) in 1976
injected 289 million metric tons of hydrochloric acid direct-
ly into the stratosphere. That amount is 570 times the total
world production of chlorine and fluorocarbon in the year
1975. Mt. Erebus, which is logcated just 15 kilometers upwind
from McMurdo Sound, Antarctica, has been erupting con-
stantly for the past 100 years, ejecting more than 1,000 tons
of chlorine per day.

Since the world production of CFCs peaked at 1.1 million
tons per year—equivalent to 750,000 tons of chlorine (300
million tons of chlorine reach the atmosphere each year
through evaporation of seawater alone)—we cannot be
sure where the stratospheric chloride comes from and
whether humans have any effect upon it.

So much is known. Most atmospheric scientists also
agree that ozone molecules are being created and de-
stroyed naturally by very short wavelengths of ultraviolet
light from the Sun. Since the same narrow band of ultravio-
let light that breaks down chlorofluorocarbons to destroy
ozone also breaks down oxygen to create ozone, the result
is a balance between these two processes, a competition
between CFC and O, for the necessary solar energy. More-
over, the result depends on the relative abundance of the
two gases (CFC and O,) in the ozone layer, and data from
the National Oceanic and Atmospheric Administration
(NOAA) show 60,000 ozone molecules created for every
1 destroyed by chlorine from a CFC molecule. It is quite
possible that overall depletion of ozone is not occurring,
and indeed the NOAA data from measurements taken at
the surface of the Earth indicate that the total amount of
ozone above the United States is actually increasing. In
addition, it is known that interaction of solar wind with the
Earth’s magnetic field, which causes the auroras, can also
destroy stratospheric ozone. Solar wind comes from solar
flares and these are increasing in the present period of
sunspot maxima.

So, is the sky falling? Still being debated among atmo-
spheric scientists is whether the recently measured ozone
changes have been occurring all along or whether they
are a new phenomenon sparked by human activity—or
perhaps a combination of both. To quote a January 1989
summary published in Science, “the recent losses may be
natural and may result from long-term fluctuations of the
general circulation of the atmosphere.” Some researchers,
pointing out that atmospheric dynamics can cause big
changes in ozone, describe a 48-hour period at the begin-
ning of September 1988, when the ozone decreased 10 per-
cent over a 3 million square kilometer area. Robert T. Wat-
son, head of NASA’s upper atmospheric research program,
said: “In our opinion, all provisional, we do not believe
that change can be chemical [that is, caused by CFCs]. Itis
strong evidence that meteorological processes alone can
effectively depress areas of ozone over the Antarctic conti-
nent.” Direct evidence has yet to be produced, and Robert
Watson of NASA reported that the optical diffuser plate on
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Council on Radiation Applications
If the proponents of banning CFC are so anxious to reduce

its use, why aren’t they out campaigning for irradiating food
as a substitute for refrigeration? Here, a selection of food
treated with low doses of radiation to destroy trichinae in
the pork cubes, delay spoilage of the shrimp, delay mold
growth in the strawberries, and delay maturation of the
mushrooms and broccoli—all without changing the flavor
or affecting the nutritional quality.

the Nimbus satellite had deteriorated so rapidly in space
that its ozone depletion measurements are “useless
garbage.”

Against this background of uncertainty and the convic-
tion of some respected scientists that natural processes
may account for "ozone “holes,” how can public officials
and governmental representatives seriously consider tak-
ing drastic action—for example, to ban CFCs—as if that
would “cure” the problem, if indeed there is a problem?

Consider that in the United States economy alone, CFCs,
mainly freon, are used in 100 million refrigerators, 90 mil-
lion cars and trucks, 40,000 supermarket display cases, and
100,000 building air conditioners. It is estimated that ban-
ning CFCs would mean changing or replacing capital equip-
ment valued at $135 billion. And all the proposed substi-
tutes have problems; none is in production, most of them
are toxic, and many are flammable. Of course, we could
always return to using toxic ammonia and sulfur dioxide!

Note that one of the biggest users of freon is refrigera-
tion, and the most important reason for refrigeration is
food preservation. If the proponents of banning CFC are
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so anxious to reduce its use, why aren’t they out cam-
paigning for irradiating food as a substitute for refrigera-
tion? Food irradiation is an available technology used by all
our astronauts and in hospitals for patients who require a
sterile environment.

We are told that the ozone hole is important because
the ozone blanket blocks must of the ultraviolet light in
sunshine, which, if it penetrates to the Earth’s surface,
could cause skin cancer, eye problems, and plant damage.
This could be worrisome, except that actual records from a
network of recording instruments set up in 1974 to measure
ultraviolet light reaching the Earth’s surface have shown a
continuously decreasing penetration of from 0.5 percent to
1.1 percent per year. If the theories about ozone depletion
were correct, ultraviolet radiation should have been in-
creasing, not decreasing.

Furthermore, the form of skin cancer caused by ultravio-
let radiation is relatively harmless, though irritating and
unsightly, and 99 percent of the cases can be cured if treated
in time. On the other hand, malignant melanoma, another
unrelated type of skin cancer, is generally fatal. Its appear-
ance is not related to ultraviolet radiation; its cause is un-
known. Tragically, it is increasing, by 800 percent since
1935. As for plants, most are protected by several mecha-
nisms that function to repair damage caused by ultraviolet
light. The conclusion is hard to avoid: that the claims of
skin cancer due to ozone loss are simply a widely repeated
scare tactic.

The historian Hans Morganthau wrote in 1946:

Two moods determine the attitude of our civilization
to the social world: confidence in the power of reason,
as represented by modern science, to solve the social
problems of the age, and despair at the ever renewed
failure of scientific reason to solve them.

The intellectual and moral history of mankind is the
story of inner insecurity, of the anticipation of im-
pending doom, of metaphysical anxieties.

John Maddox, editor of the prestigious British journal
Nature, has said that “these days there also seems to be
an underlying cataclysmic sense among people. Scientists
don’t seem to be immune to this.”

Well, they ought to be. And we ought to remember that
using our technology will go a long way toward averting
those cataclysmic events and the “doom-is-almost-here”
philosophy that seems to have so much appeal. Scientists
owe it to society to show the way to a better life and an
improved environment—through quality technology.

Dixy Lee Ray, a marine biologist, headed the U.S. Atomic
Energy Commission from 1972 to 1975 and served as gover-
nor of Washington from 1977 to 1981. This article is adapted
from a chapter in her new book, Trashing the Planet: How
Science Can Help Us Deal with Acid Rain, Depletion of the
Ozone, and Nuclear Waste (Among Other Things), pub-
lished by Regnery Gateway (Washington, D.C., 1990). The
book was written with Louis R. Guzzo, a TV/iradio commen-
tator in Seattle and former managing editor of the Seattle
Post Intelligencer.



he latest scientific evidence on ozone depletion has

poked large holes in every argument popularized by

those who claim that man-made chlorofluorocarbons
are depleting the ozone layer. Here are the facts about four
of these alleged catastrophe theories.

(1) There is no long-term ozone depletion.

The evidence indicates that the dire picture of a3 percent
depletion of the ozone layer between 1969 and 1985 by
CFCs is a fabrication. The 3 percent scare story was pre-
sented at a March 1988 press conference of NASA’s Ozone
Trends Panel by atmospheric chemist Robert Watson and
others. The story was that the Northern Hemisphere was
suffering from a general depletion of ozone that paralleled
the allegedly increasing thinning of ozone over Antarctica,
ominously called the “ozone hole.” This “hole” is itself a
misinterpretation of the seasonal thinning of ozone over
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Antarctica. Although the Ozone Trends Panel was created
to review the evidence for ozone depletion, or lack thereof,
it is staffed by hard-line proponents of the ozone depletion
theory.

In contrast to these claims of depletion, the scientists
from around the world involved in gathering daily ozone
measurements argue that the Ozone Trends Panel arrived
at its results by introducing ad hoc assumptions into its
mathematical models to “correct” the actual data. Data
from individual meteorological stations that showed no
ozone depletion, magically showed depletion after such
statistical “reanalysis.” This challenge to the accuracy of the
Ozone Trends Panel may explain why the Panel still has
not released its report, almost three years after the press
conference held to announce its findings.

According to leading European atmospheric scientists,
data forwarded to the Toronto Weather Data Center from
ozone measuring stations in Belgium, England, India, Ja-
pan, Norway, Switzerland, and West Germany show no
ozone depletion over the past decades. These data have
not generally appeared in print. But in 1990, Norwegian
scientists S@ren Larsen and Thormod Henriksen published
an analysis of Arctic ozone layer data going back to 1935
(Figure 1). They conclude:

The data from long-term ozone measurements re-
veal periods of several years with a negative trend
[decrease] and other periods with a positive trend
lincrease]. The combined results up to 1989 give no
evidence for a long-term negative trend of the Arctic
ozone layer. . . . The data for Oslo and Tromsa show
that the ozone layer over Scandinavia has been above
normal (or average) during the past three years. Be-
cause of the good correlations with the data from other
stations this conclusion may be valid for the whole
Arctic region.

Larsen and Henriksen then make a critical point: “The
figures show the importance of defining the starting point
and endpoint when describing trends. The data indicate a
positive trend for ozone (in all seasons) in the period 1983-
1989 (the past six years). On the other hand, no particular
trend can be claimed for the past 10 years.” That is, the
thickness of the ozone layer undergoes natural fluctua-
tions, and one can show an increase or a decrease, de-
pending on which years are chosen as starting and ending
points (Figure 2). Nevertheless, overall, there is no indica-
tion of any ozone depletion.

As Larsen and Henriksen put it: “These data indicate that
anthropogenic gases such as CFCs have, up to the summer
of 1989, had a negligible influence on the Arctic ozone
layer. The general balance between formation and destruc-
tion of ozone has not changed, at least not to an extent that
is apparent in the long-term observations.”

(2) There is no increase in ultraviolet as a result

of ozone depletion.
in a 1989 paper in Photochemistry and Photobiology,
Larsen, Henriksen, Arne Dahlback, and Knut Stamnes re-
port that there has been no increase in ultraviolet radiation
incident at Earth’s surface, confirming the 1988 findings of
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Figure 1
NORWEGIAN SCIENTISTS FIND LITTLE
LONG-TERM CHANGE IN ARCTIC OZONE
Soren Larsen and Thormod Henriksen at the Universi-
ty of Oslo’s Institute of Physics conclude from obser-
vational data that gases like CFCs have had a negligi-
ble effect on the Arctic ozone layer. “The general bal-
ance between formation and destruction of ozone,”
they write, “has not changed, at least not to an extent
that is apparent in the long-term observations.”
Shown here are spring values of ozone for the Nor-
wegian stations at Tromsg at latitude 70° N (filled cir-
cles) and Oslo (open circles). The data are the average
of measurements in February, March, and April and
correspond to the period when ozone depletion oc-
curs in Antarctica (August, September and October).
These long-term data show that the natural balance
between formation and destruction of ozone has not
changed in the Arctic.

Source: Adapted from Seren H. Larsen and Thormod Henriksen, “Persistent Arctic
Ozone Layer," Nature (Jan. 11, 1990), 124,

Dr. Joseph Scotto of the Biostatistics Branch of the National
Cancer Institute. If the scaremongers’ assertions about the
ozone layer were correct, UV should have increased at least
6 percent over the past 20 years.

Even if there were some increase in exposure to ultravio-
let, these authors argue that “depletions of the ozone layer
up to about 15 to 20 percent would have a rather small effect
on the life on Earth.” The four Norwegian scientists very
rigorously demonstrate the same point already made by
U.S. climate scientist Hugh Ellsaesser: In the middle lati-
tudes (as in the United States, Canada, and Europe) a 1
percent increase in ultraviolet exposure is the equivalent
of moving six miles closer to the equator. (The relation is,
of course, not linear, but this rough rule of thumb applies
within latitude limits,) Thus the scaremongers’ worst-case
10 percent increase in ultraviolet over the next 100 years, if
it were somehow to happen, is less than the equivalent of
moving from Boston to New York (Figures 3 and 4).

So far, no one claims an ozone hole exists over the North
Pole, but Dahlbeck, et. al. take the worst-case scenario in
which a seasonal depletion identical to that over Antarctica
develops over the North Pole:

The so-called ozone hole in Antarctica is a transient
springtime depletion of the ozone layer which is con-
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Figure 2
NO OBSERVABLE TREND IN OZONE
OR UV IN PAST 12 YEARS
Norwegian measurements demonstrate there is no
observable trend, neither increase nor decrease in
ozone (a) or ultraviolet radiation (b) values for the past
12 years. If the ozone depletion theory were correct,
ozone values should have gone down more than 3
percent, and UV radiation values should have there-
fore increased by more than 7 percent.

Source: Adapted from Ame Dahlback, Thormod Henriksen, Seren H. Larsan and
Knut Stamnes, “Biological UV-Doses and the Effect of an Ozone Layer Depletion,”
Photochemistry and Photobiology 49:621 (1989).

nected to the polar vortex. . . . If we assume a similar
depletion over Scandinavia (for example, if we moved
the ozone hole) the annual effective UV-dose would
increase by approximately 22 percent. . . . One would
attain a similar increase in the annual UV-dose by mov-
ing approximately 5° to 6° toward lower latitudes; for
example from Oslo to Northern Germany.

A Norwegian moving from Oslo to Hamburg, West Ger-
many—hardly a life threatening move—would be exposing
himself to a 22 percent increase in ultraviolet radiation.

But what about all the cases of skin cancer in Australia
and New Zealand caused by the ozone hole, the ozone-
hole proponents ask. Here the scientific evidence is most
interesting. Ultraviolet radiation increases nonlinearly
5,000 percent from the North or South Pole to the equator.
A move by light-skinned Europeans to Australia and New
Zealand means an increased UV exposure of between 250
and 500 percent. From this large increase in exposure, light-
skinned people will have an increase in skin cancers. Simi-
larly, the ozone hoaxters never mention that skin cancer
is nearly unknown in dark and black-skinned individuals,
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Figure 3

UV DOSE VARIES GREATLY
BY GEOGRAPHICAL LATITUDE

Shown is the annual effective ultraviolet radiation
dose for selected cities at different geographical lati-
tudes in the Northern Hemisphere. Under the worst-
case scenario of ozone depletion, the increase in the
amount of UV reaching the ground is expected to be
10 percent. Moving from Oslo to Panama represents
an increase in UV-dose exposure of 300 percent, while
a move to balmy San Francisco from Oslo is an in-
crease of 100 percent. In fact, a 10 percent increase in
so-called harmful UV, declared to be a disaster by the
environmentalists, is the equivalent of moving a mere
60 miles closer to the Equator.

Source: Adapted from Arne Dahlback, Thormod Henriksen, Saren H. Larsen and
Knut Stamnes, “Biological UV-Doses and the Effect of An Ozone Layer Depletion,”
Photochemistry and Photobiology 49:621 (1989).

whose skin pigmentation equips them with adequate sun
protection for the tropics.

(3) The ozone hole is a natural, seasonal
phenomenon, discovered in 1956.

The Antarctic ozone anomaly now known as the ozone
hole was discovered in 1956 by the pioneer ozone research-
er Gordon Dobson and his students—long before CFCs
were in widespread use. Dobson documented that a severe
depletion of ozone occurs in Antarctica in early spring.

This anomaly was rediscovered in 1982 by the head of
Japan’s Polar Research Institute, Prof. Shigeru Chubachi,
who at that time also measured a greater depletion than
Dobson had documented. In contrast to hysterical views
of the Ozone Club, as the ozone hoaxsters are known,
Japanese scientists maintain that the ozone hole is simply
a natural phenomenon. Hiroshi Kanzawa and Sadeo Kawa-
guchi, for example, demonstrate that the dynamics of the
atmosphere play a critical role in the formation, extent,
depth, and later breakup of the Antarctic ozone hole (Fig-
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ULTRAVIOLET RADIATION AND SKIN CANCER
VARY WITH LATITUDE, SEASON, AND CLIMATE
Caucasians living in Australia have high rates of skin-
cancer because levels of effective ultraviolet radiation
in Australia are more than twice those in Philadelphia,
or England. The environmentalists hysterically allege
that “ozone depletion” is causing a skin cancer epi-
demic in Australia, but the fact is that white-skinned
Europeans have settled a continent where the intensi-
ty of ultraviolet radiation is 200 to 300 percent greater
than in their original lands. By comparison, the pre-
dicted 10 percent increase in UV due to ozone deple-
tion is rather insignificant. Australian aborigines,
meanwhile, show no cases of skin cancer because
their dark skins, appropriate for the tropics, effective-

ly filter the UV.

Source: Adapted from J.D. Everall, “Distribution and General Factors Causing
Chronic Actinic Dermatosis,” A h In Photabiology, Amieto Castellani, ed.
(New York: Plenum, 1977).

ures 5 and 6).

Two years after the Japanese work by Chubachi on the
southern anomaly, in 1985, Joseph Farman of the British
Antarctic Survey reported the exact same phenomenon.
Farman and his colleagues at Cambridge University falsely
claimed credit for the discovery of the ozone hole, ignoring
the work in the 1950s by Dobson as well as the more recent
Japanese work.

Other recent work documents the role of solar system
dynamics in the formation and breakup of the ozone hole.
A group of [talian scientists led by G. Moreno of the Insti-
tute of Atmospheric Physics in Rome reports, “While the
current view accounts for the ozone depletion entirely in
terms of chemical and dynamical processes occurring in
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Figure 5
SOILS DESTROY SIGNIFICANT AMOUNTS OF CFCs

Significant depletion of CFCs—especially methyl
chloroform and carbon tetrachloride—occurs a short
distance below the soil surface, as this graph shows.
As yet, the processes destroying the CFCs are un-
known. For instance, the concentration of carbon tet-
rachloride just 25 centimeters below the surface of
the soil is only 50 percent of that of the ambient air
concentration. It is possible that certain types of soil
have microorganisms that scavenge chlorine from
CFCs to use metabolically. Several scientists interest-
ed in pursuing this discovery have had their requests
for funding rejected.

Source: Adapted from M.A.K. Khalil and R.A. Rasmussen, “The Potential of Soils
As a Sink of Chlorofluorocarbons and other Man-Made Chlorocarbons,”
Geophysical Research Letters 16:679 (July 1989).

the atmosphere, we show that the present experimental
evidences rely favorably on the contribution of geomagnet-
ic phenomena such as aurorae, induced by solar related
disturbances.” The Earth’s magnetic fields channel the
most energetic particles arriving from the Sun and outer
space to two spots on Earth, the North and South Poles.
Thus the complex atmospheric phenomena that occur at
the poles are very different from anything else in Earth’s
atmosphere, and very much related to solar and geomag-
netic fluctuations.

(4) CFCs sink to the ground and go up in smoke;

they don’t get to the stratosphere.

One of the supposedly most solid claims of the ozone
hole proponents is that CFCs in our atmosphere can be
broken up only by ultraviolet radiation, and only at the level
of the stratosphere. Two of the world’s most recognized
atmospheric chemists, Aslam Khalil and Reinhold Rasmus-
sen, refute this in their documentation that processes oc-
curring in soils in Australia and rice paddies in China de-
stroy CFCs and other chlorocarbons, destroying as much
as perhaps 20 percent of the CFCs released into the air
(Figure 7).
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Figure 6
OZONE ABUNDANCE IS DIRECTLY RELATED
TO TEMPERATURE

The so-called ozone hole appears when the strato-
sphere is cold, and disappears when it warms up. The
abundance of ozone is directly related to the tempera-
ture of the stratosphere, as can be seen in these verti-
cal profiles of ozone (in partial pressure) and tempera-
ture measured at Antarctica’s Syowa Station in 1988.
On the days when the stratosphere’s temperature was
relatively warm—Aug. 28 and 21—ozone was very
abundant. During the cold days that preceded and
followed the warm spell—Aug. 18 and Sept. 9—the
the ozone layer thinned out.

Pioneer ozone researcher Gordon Dobson noticed
this phenomenon in the 1950s. He described the
ozone hole (or thinning) as largely a dynamic phe-
nomenon with great dependence on stratospheric
temperatures and planetary wave patterns.

Source: Adapted from Hiroshi Kanzawa and Sadao Kawaguchi, “Large
Stratospheric Sudden Warming in Antarctic Late Winter and Shallow Ozone Hole
in 1988," Geophysical Research Letters 17:77 (Jan. 1990).

More recently, Dean Heggand others from the University
of Washington in Seattle have studied emissions of trace
gases during the burning of biomass. To their surprise,
the scientists discovered that large quantities of CFCs were
being emitted in the smoke plume of biomass fires. Since
trees don't produce CFCs, the authors ask, where are these
CFCs in smoke coming from? Hegg, et. al., state: “The high
emissions of NO, [nitrogen oxides] and F12 [freon 12, a
CFC] are due in whole or in part to the resuspension of
previously deposited pollutants. Since this can be the only
source of F12 in the smoke from fires, deposition [in the
soil] may be a significant sink for F12.”

There is another possibility under consideration: CFCs
are not very soluble in water, one of the reasons they are
allegedly invulnerable. However, plant tissue is very rich in
lipoproteins, in which CFCs have a solubility 300 to 400
times greater than in water. It is therefore very likely that
large quantities of CFCs have been absorbed into plant
tissues and are being released when the plants burn.
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Figure 7

TRACKING THE OZONE ANOMALY IN ANTARCTICA
The ozone anomaly at the South Pole can be ex-
plained by natural, dynamical causes, without re-
sorting to exotic chemistry concerning man-made
CFCs. These data from Japan’s Syowa station in Ant-
arctica show that planetary wave activity is strong
enough to penetrate the Antarctic vortex and, togeth-
er with warm stratospheric temperatures, bring about
high concentrations of ozone. Yearly variations in the
monthly mean values of total ozone (top) and Octo-
ber monthly mean values of temperature (bottom) are
plotted for 1960-1985. (Broken lines indicate missing
years.)

The asterisks and the solid circles denote the easter-
ly wind phase and the westerly wind phase, respec-
tively, of the equatorial quasi-biennial oscillation
(QBO), a phenomenon in which upper atmospheric
planetary waves change direction every two years.
During the westerly phase of the QBO, planetary
wave activity is weak, which means the Antarctic vor-
tex is much stronger. Together with colder tempera-
tures in the stratosphere, this brings about a signifi-
cant depletion of the ozone layer.

Note that ozone concentrations in 1988 were higher
than those in 1975, and almost as high as those in
1960.

Source: Adapted from Hiroshi Kanzawa and Sadao Kawaguchi, “Large
ic Sudden Warming In Antarctic Late Winter and Shallow Ozone Hole
in 1988," Geophysical Research Letters 1777 (Jan. 1990).
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CFCs are also being destroyed in the soils. There are
entire families of bacteria and other microbes that scavenge
chlorine from molecules to use in their metabolism. It is
clear that some of these microbes can break up CFCs to
capture the chlorine atoms. Not surprisingly, given the cli-
mate scare atmosphere, various scientists who have at-
tempted to follow up these startling discoveries have had
their requests for funding rejected by the same institutions
that lavish hundreds of millions of dollars in research grants
on the ozone hole proponents.

Most injurious to the ozone hoaxters is the fact that the
hypothetical chemical mechanism they devised, by which
CFCs are supposed to deplete ozone over Antarctica, has
been shown not to work. The original theory of ozone
depletion suggested by Sherwood Rowland in the 1970s
never predicted the existence of the ozone hole in Antarcti-
ca, nor can it account for it. Therefore some new, complex
chemistry has been concocted after the fact by Rowland'’s
student, Mario Molina, to explain the hole’s existence.

The plausibility of this new chemistry, the so-called dimer
or heterogeneous chemistry, has recently been demol-
ished by Igor ). Eberstein of NASA’s Goddard Space Flight
Center. It was claimed—as an essential part of the chemical
sequence to explain ozone destruction—that chlorine per-
oxide (Cl,0,) breaks up into CIOO and Cl. Free chlorine,
Cl, is highly reactive and will readily break up ozone, O,.
Eberstein, however, demonstrates that it takes much less
energy to cause chlorine peroxide to photodissociate into
a simple chlorine oxide molecule plus oxygen (Cl,O + O),
a pathway ignored by chemists eager to reach a predeter-
mined conclusion.

These few examples of the work being done by climate
and atmosphere scientists indicate that if the sky is falling,
itis falling only on the proponents of the ozone hoax.

Rogelio Maduro, an associate editor of 21st Century, is
completing a book on ozone, The Holes in the Ozone
Scare, to be published in January 1991.
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From the bottom of the oceans to the top of the atmosphere, the 1990s Mission to Planet
Earth will probe and measure many variables simultaneously, providing the information
necessary to make decisions about weather and climate based on facts, not fictions.

by Marsha Freeman

ow many times have you read in the technical or
H popular press that mankind’s activities have

changed the amount of carbon dioxide in the atmo-
sphere or created the “hole” in the ozone layer and that
these changes will destroy “global habitability”? Actually,
no trends toward such catastrophic effects have been docu-
mented. Yet, international policies with definite and dam-
aging consequences—like the global banning of chloro-
flourocarbons by the year 2000—are being implemented
on the basis of these undocumented allegations.

Over the next decade, a series of international space
science missions will be developed and launched to pro-
vide the information that will make possible a better under-
standing of weather and climate. Some will be single-
instrument satellites to focus on particular aspects of
weather and climate; others will be large platforms with
families of different instruments to take many simultaneous
measurements. Until a more fundamental understanding
of these phenomena is in hand, scare stories and far-reach-

Artist's drawing of the TOPEX/Poseidon spacecraft, a joint
U.S.-French project being built by the Fairchild Space Com-
pany. Designed for a three- to five-year global study of the
world'’s oceans, it is to be launched on a European Ariane
rocket in 1992.

ing policy decisions should be put on hold.

Weather and climate are extremely complex phenom-
ena. They result from the interaction of not only the tem-
perature, chemical composition, and motion of the atmo-
sphere, but also of the hydrosphere (oceans and other
bodies of water), lithosphere (the solid Earth), cryosphere
(ice and frozen regions), and biosphere (living organisms).

Climatic trends are dependent upon longer-wave phe-
nomena, including changes in the Earth’s rotation on its
axis, solar cycles, and gradual changes in the oceans, cry-
osphere, and biota of this planet. Contributing to the long
waves of climate change are activity in the Earth's interior,
like the eruption of volcanoes; changes in the cryosphere,
like the Little Ice Age (1645 to 1715) caused by an unusually
low level of solar-magnetic activity; and changes in the
biosphere, like the burning of the tropical rain forests or
the development of agriculture.

Global warming, supposedly caused by increased atmo-
spheric carbon dioxide from man’s “dirty” habit of burning
fossil fuels, has been shown not to exist. In March 1990,
Roy W. Spencer of NASA’s Marshall Space Flight Center
and John Christy of the University of Alabama at Huntsville
reported in Science magazine that data collected by the
Tiros-N weather satellite from 1979 to 1988 showed no evi-
dence of warming. Summarizing their findings for the
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press, Christy stated, “We found that the Earth’s atmo-
sphere goes through fairly large year-to-year changes in
temperature and over a 10-year period we saw no long-term
warming or cooling trend.”

The satellite read temperatures in swaths 100 miles wide
and throughout the 6-mile depth of the troposphere. Most
of the historical data that have been used for climate analy-
ses, Spencer and Christy say, have come from ground mea-
surements and do not include the oceans, which play a
decisive role not only in the absorption of carbon dioxide
butalso in moderating the temperature of the planet. As the
daily Washington Times commented in describing Spencer
and Christy’s work, “The findings quickly became part of
the growing skepticism over the need for an immediate end
to the burning of coal, oil, and other fossil fuels.”

Some researchers have posed the idea that the Earth
might not be warming at all, but instead might be heading
into a period of increased glaciation, since ice ages occur
on an 11,000 to 12,000-year cycle apparently determined by
peculiarities of Farth’s rotation and its orbit. It has now
been 11,000 years since the last ice age.

Another argument against the warming hypothesis
comes from recent studies indicating that increases in at-
mospheric pollution may contribute to cooling. In Decem-
ber 1990, three atmosphere scientists reported evidence
showing that pollution in clouds can actually cool the
Earth’s climate, based on simultaneous observations made
from the NOAA-10 satellite and the University of Washing-
ton’s C-131A research aircraft off the coast of California.
According to one of the scientists, Michael D. King of
NASA’s Laboratory for Atmospheres, “Changes in cloud
reflectivity, resulting from the burning of fossil fuels, are
expected to have a cooling effect on global climate. Our
study reports new evidence that the cooling effect will be
larger than previously predicted.” This is so because pollu-
tion serves as a source of particles, called condensation
nuclei, around which form cloud droplets.

“Increases in pollution are expected to lead to increased
numbers of these nuclei, which compete for liquid water
in the cloud. With more nuclei, the cloud contains more
droplets, which are smaller in size,” King said:

Our paper shows that these changes are indeed tak-
ing place in the portions of maritime clouds that have
been polluted by underlying ships. . . . [W]e discov-
ered that the polluted clouds contained more liquid
water than the surrounding clouds. These observa-
tions indicate that clouds with smaller droplets sup-
press the loss of water by precipitation, thereby
allowing water to remain in the clouds for longer peri-
ods, which in turn increases cloud life span and pro-
longs their cooling effect on the Earth.

Unlike the quackademic theories of Carl Sagan and oth-
ers who think that the Earth is no different from Venus, or
perhaps wonder whether nuclear war leading to nuclear
winter might ameliorate global warming, actual experimen-
tal results do not support the doomsday theories that man
is going to kill himself by living, eating, breathing, and
reproducing on this Earth.
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When the first TIROS meteorological satellite was
launched into Earth orbit in April 1960, space technology
provided the first global view of the weather of our planet.
Since those first images from the Television and Infra-Red
Observation Satellite, wind patterns, cloud cover, storm
formation, and other characteristics of the atmosphere
have been seen on television nearly every day for the past
30 years.

Over the decade of the 1990s, more than a dozen space-
craft will be launched using new remote sensing technol-
ogy that will improve the scope of coverage, the accuracy
of measurement, and the array of characteristics that can
be continuously monitored from space. In the nextcentury,
with the added capabilities available with Space Station
Freedom, it will be possible to launch and maintain a series
of large space platforms that for the first time will allow
scientists to make simultaneous measurements of different
aspects of the Earth’s weather and climate.

Understanding the Earth: The Humboldt Example

A major advance in the study of climate will‘require re-
turning to an approach for solving complex scientific prob-
lems not considered by many of today’s scientists. In 1799,
Alexander von Humboldt set sail from Germany to the
Americas to begin a detailed study of many of the aspects
of nature that he understood to determine the total envi-
ronment of Earth. It was the first scientific Mission to Planet
Earth ever undertaken.

The fruit of his detailed, intensive study of the Earth's
geology and geography, weather and climate, flora and
fauna, and human culture and development was his book
Cosmos, published in 1844. Humboldt recognized that
there is no particular aspect of this living planet that can be
usefully studied in isolation. “On being first examined, all
phenomena appear to be isolated,” he wrote,

and it is only by the result of a multiplicity of observa-
tions, combined by reason, that we are able to trace
the mutual relations between them. If, however, in the
present age, which is so strongly characterized by a
brilliant course of scientific discoveries, we perceive a
want of connection in the phenomena of certain sci-
ences, we may anticipate the revelation of new facts,
whose importance will probably be commensurate
with the attention directed to those branches of study.
Expectations of this nature may be entertained with
regard to meteorology, several parts of optics, and to
radiating heat, and electromagnetism. . . .

Humboldt also insisted that fantastic theories about the
way the world worked could only be superseded by system-
atic, rigorous study. He wrote in the preface to Cosmos:

The principal impulse by which | was directed was
the earnest endeavor to comprehend the phenomena
of physical objects in their general connection, and
to represent nature as one great whole, moved and
animated by internal forces. My intercourse with high-
ly gifted men early led me to discover that, without
an earnest striving to attain to a knowledge of special



branches of study, all attempts to give a grand and
general view of the universe would be nothing more
than a vain illusion.

These special departments in the great domain of
natural science are, moreover, capable of being recip-
rocally fructified by means of the appropriate forces
by which they are endowed. Descriptive botany, no
longer confined to the narrow circle of the determina-
tion of genera and species, leads the observer who
traverses distant lands and lofty mountains to the study
of the geographical distribution of plants over the
earth’s surface, according to distance from the equator
and vertical elevation above the sea. Itis further neces-
sary to investigate the laws which regulate the differ-
ences of temperature and climate, and the meteoro-
logical processes of the atmosphere, before we can
hope to explain involved causes of vegetable distribu-
tion; and it is thus that the observer who earnestly
pursues the path of knowledge is led from one class
of phenomena to another, by means of the mutual
dependence and connection existing between them.

In Humboldt's time, as in our own, there was no lack of
half-baked theories and popular science scare stories in the
public culture. Though the particulars may seem amusing
today, they are actually frighteningly similar to what is in
our daily newspapers. Humboldt wrote:

The superficial half-knowledge, so characteristic of
the present day, which leads to the introduction of
vaguely comprehended scientific views into general
conversation, also gives rise, under various forms, to
the expression of alarm at the supposed danger of a
collision between celestial bodies, or of disturbances
in the climatic relations of our globe. These phantoms
of the imagination are so much the more injurious as
they derive their source from dogmatic pretensions to
true science.

The history of the atmosphere, and of the annual
variations of its temperature, extends already suffi-
ciently far back to show the recurrence of slight distur-
bances in the mean temperature of any given place,
and thus afford sufficient guarantee against the exag-
gerated apprehension of a general and progressive de-
terioration of the climates of Europe. . . . The astro-
nomical causes of a refrigeration of our globe, and of
the diminution of moisture at its surface, and the na-
ture and frequency of certain epidemics—phenomena
which are often discussed in the present day according
to the benighted views of the Middle Ages—ought to
be considered as beyond the range of our experience
in physics and chemistry.

A comprehensive and rigorous study of weather and cli-
mate presents special problems. These phenomena are to-
pological and dynamic in nature. They develop on scales
from the microscopic to the global, and change in seconds
as well as over eons. A comprehensive study of just the
atmosphere must include measurements taken in thou-
sands of geographic locations, at varying heights above the

Table 1
ELEMENTS OF MISSION TO PLANET EARTH
Quantity Element
1 Space Station
1-2 Special-purpose satellite
missions

5 Geosynchronous orbiters
2-6 Polar orbiters
18-24 GPS constellation
2-3 + Tracking and data relay satellites
1,000 Floating buoys, “pop-ups”
100 Moored buoys
100 Ocean bottom stations
100-1,000 Smart ground stations
1,000-10,000 Simple ground installations

Aircraft

Balloons

Rockets

Ships, research
Ships, opportunity

Source: “Space Science in the Twenty-First Century: Imperatives for the Decades
1985 to 2015," National Research Council, 1988 ¢

To adequately monitor changes in the Earth’s weather
and climate, thousands of simultaneous measure-
ments must be taken. The full-scale Mission to Planet
Earth program is to have an array of thousands of ele-
ments in space, in the air, on land, and on sea.

Earth as well as on the surface of the land, the oceans,
and the cryosphere, using instruments that can observe
everything from chemical composition, temperature, ve-
locity, electric charge, and pressure.

Other factors, from changes in the sunspot cycle to sub-
tle changes in Earth’s magnetic field, must be measured
and correlated to weather data to define the longer waves
of climate change.

Mission to Planet Earth

In the early 1980s, numerous American and international
scientific organizations proposed various experimental
projects to upgrade the study of weather and climate from
space. At the August 1982 United Nations Conference on
Exploration and Peaceful Uses of Outer Space, NASA sub-
mitted a proposal for a study of “Global Habitability.” Un-
derstanding that any causal study of weather and climate
must be global in nature, as the phenomena themselves
are, the space agency suggested that other nations join the
American effort to improve and coordinate the massive
amounts of data-collecting already being done by satellites
and that are expected from future experiments.

In 1983, the International Council of Scientific Unions
proposed an International Geosphere-Biosphere Program,
which was approved by its members in September 1986. It
is to be a1990s follow-up to the 1957 International Geophys-
ical Year, under which auspices the Soviet Sputnik and the
U.S. Explorer 1 were launched, allowing the Earth to be
studied from space for the first time.

Concern about the state of space science in the United
States led the Space Science Board of the National Academy

21st CENTURY Winter 1990 45



Table 2

INSTRUMENTS AND MEASUREMENTS FOR MISSION TO PLANET EARTH

Measurement Systems

Polar Geosyn- Other Aircraft

Measurement Orbiter chronous

G
Magnetic field — G G
Gravity field (geoid) G G,A G C
Stratospheric chemistry G — — T
Aerosols C.P M — T
Winds M,P — A T
Severe storms AP RM D T
Clouds RM .- — —
Precipitation M,P RM M,D T
Particulate matter RMP M — C
Tropospheric chemistry M,P — — —
Qcean currents C,P M,A AD 0
Ocean chlorophyll M.A M — —_
Ocean salinity M M — —
Lake levels M — A —
Sediments — M D —
Sea state M R D —_
Seaice R R,AM A —
Glaciers RAM — A —
Snow RMA RM - e
Topography RM —_ A o]
Surface temperature A M — —
Albedo M M — —
Surface geochemistry M M — —
Geological features M RM — —
Cultural features R,M R.M — —
Vegetation R.M M —_ —
Soil moisture M M — —
Soil erosion M M — e
Surface strain A — A.D S
Seismic wave velocities — D Pt —
Tectonic deformation — e DL —

Satellites Balloons Stations Stations

Ocean  Ground

o0
b
>

Characteristics of the Earth as
diverse as its changing mag-
netic field and the growth and
recession of glaciers are sub-
jects of the global climate
study. Here are some of the
necessary  measurements,
and the kinds of systems re-
quired to obtain them.
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Key for instrument categories
Altimetry ranging

Chemical composition instruments
Data links
Gravimeter-magnetometer
Precise geodetic locations
Multispectral imaging

Vertical profile remote sensing
Oceanography instruments
Radar imaging

Seismographs, acoustic detectors
Meteorological instruments
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Source: "Space Science in the Twenty-First
Century: Imperatives for the Decades 1995 to
2015," National Research Council, 1988
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of Sciences to do a series of studies in 1987 titled Space
Science in the Twenty-First Century. One volume, Mission
to Planet Earth, is a comprehensive outline of the questions
in weather and climate that space science missions, com-
bined with in situ measurements, should attempt to
answer.

In August 1987, former astronaut Sally Ride released her
report on the future of the U.S. space program, requested
by NASA Administrator James Fletcher. Ride’s report, titled
Leadership and America’s Future in Space, recommended
four programs including the Mission to Planet Earth: “We
currently lack the ability to foresee changes in the Earth
System, and their subsequent effects on the planet’s physi-
cal, economic, and social climate. ... [Tlhis initiative
would revolutionize our ability to characterize our home
planet, and would be the first step toward developing pre-
dictive models of the global environment,” the report said.

Mission to Planet Earth is conceived of as a $15 to $30
billion project over a 15-year period. Although it is an inter-
national program, its implementation will probably depend
on whether the U.S. contribution to the project, managed
by NASA, receives the necessary funding. It will provide
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new data in every scientific discipline concerned with
weather and climate (see tables). As a measure of the vast
array of datainvolved, Lennard Fisk, NASA associate admin-
istrator for space science, noted that the missions could
generate up to 2,000 times the information stored by the
Internal Revenue Service!

Mission to Planet Earth is made up of an integrated set of
satellite and surface observations from a variety of plat-
forms and instruments including polar and geosynchro-
nous Earth orbital spacecraft, special purpose orbiters,
space-based data relay satellites, ocean drifting instru-
ments, pop-up buoys, tethered buoys, ocean bottom in-
struments, optical fiber links to islands and buoys, auto-
mated ground stations, simple ground stations such as re-
flectors, rain gauges, and tide gauges. Modules containing
measuring instruments can also be developed for ships and
aircraft, linked to the global network.

The plan envisions 1,000 ocean systems, 1,000 automated
land stations, thousands of simple surface stations, and a
variable number of ships, planes, and balloons in addition
to the space assets. The tables summarize the elements of
Mission to Planet Earth and the range of weather and cli-



mate characteristics to be measured.

A crucial part of the mission, the Earth Observation Sys-
tem (EOS), is a series of very large Earth-orbiting platforms,
each of which will carry an array of instruments to simulta-
neously measure various characteristics of the Earth, the
atmosphere, the oceans, solar activity, and the other factors
affecting the weather and climate.

Earth Observation System (EOS)

Four large platforms carrying remote-sensing instru-
ments for the cyclical collection of data over the globe com-
prise the Earth Observation System. They will operate atan
altitude of 705 km in Sun-synchronous polar orbit, in which
the platform remains approximately fixed with respect to
local time directly beneath it, for example at 10:30 AM. The
solar angle is therefore about the same for all observations.
Two of the polar platforms will be built by the United States,
one by the European Space Agency, and one by Japan.
Combined, they will carry more than 50 scientific instru-
ments.

EOS will obtain a sequence of 14-day “snapshots,” or
synoptic measurements, of the entire Earth, showing simul-
taneous changes in various characteristics. NASA has se-
lected 551 scientists from 13 countries to develop and use
the instruments on the two U.S. EOS platforms. Teams of
scientists will conductinterdisciplinary studies of particular
features of interest, such as the Amazon rain forest.

The four platforms are planned for launch in the late
1990s for 15 years’ operation. They will supplement and
greatly enhance the data now being collected by satellite
remote-sensing systems operated by the United States, So-
viet Union, France, India, Japan, and the European Space
Agency (see Figure 1).

EOS will provide the first coordinated simultaneous mea-
surements of the interactions of the atmosphere, oceans,
solid earth, and hydrological and biogeological cycles.
Rather than coordinating the data from different small and
specialized satellites that are in different places at different
times, the large EOS platforms will sweep sets of instru-
ments over the same parts of the Earth at the same time,
taking different measurements.

The Eyes of EOS

The first EQS platform will have about 19 instruments
(Figure 3) for objectives including the global quantification
of Earth’s hydrological cycle, continued monitoring of the
radiation budget and surface temperature, a comprehen-
sive study of clouds, characterization of biological activity
and ecosystems, improved study of atmospheric circula-
tion, and study of surface mineralogy.

One of the candidates for inclusion in the core payload
of the first platform, EOS-A, is a series of instruments to
take images in visible light and infrared. This combination
ofinstruments, known as the Moderate-resolution Imaging
Spectrometer (MODIS), will function as the platform’s
wide-angle lens, taking broad sweeps to show large-scale
phenomena. Animaging spectrometer obtains separate im-
ages of the same field of view at several different wave-
lengths.

® The MODIS-T (tilt) instrument will focus on the mea-
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Figure 1

OPERATIONAL EARTH OBSERVATION SATELLITES
A sampling of the weather and environmenta satel-
lites in operation in 1987, showing the longitude of
the geostationary satellites and the paths of the low-
altitude polar-orbiting satellites. In 1987 the global
civil environmental satellite system included satel-
lites from five nations and the Furopean Space
Agency. Dozens more will be launched during the
7990s.

Source: “Space-Based Remate Sensing of the Earth: A Report to Congress,"
NOAA and NASA, 1987

surement of biological and physical properties on a 1-km
scale, with emphasis on ocean productivity. Itis a scanning
instrument with a 50-degree tilt capability to avoid sun glint,
and will image a swath 1,500 km wide. MODIS-T data will
help quantify vegetation and wetlands, monitor cloud
properties, and examine sediment transport in bodies of
water.

® The companion MODIS-N (nadir) instrument will pro-
vide data on land and ocean surface temperatures, aerosol
concentrations, snow cover, and ocean currents. It will
generate global vegetation maps as have been produced
with the Landsat satellites, and scientists plan to use the
data to quantify fast-changing phenomena that have climat-
ic effects, such as deforestation.

MODIS-N will be used for measurements at the nadir, or
directly below the spacecraft, for processes that do not
require pointing. Its wide swath, about 2,300 km, is espe-
cially applicable to observing large-scale characteristics of
the oceans.

® The Geoscience Laser Ranging System (GLRS), the first
space-based laser ranging system, will bounce coherent
energy off ground-based reflectors. It will measure the
height of glaciers and polar ice sheets to within 1 meter, to
determine whether they are growing or receding. GLRS will
also measure crustal movements on Earth as small as a few
centimeters, and hence may be used to predict earth-
quakes.

The GLRS, now being developed at NASA’s Goddard
Space Flight Center, will use a Nd:YAG laser—the laser
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GLOBAL ANNUAL OUTGOING LONGWAVE RADIATION

NOAA's polar orbiting satellites have provided this decade of data on Earth’s energy emission. Climate changes can
be discerned only by collecting and comparing data over decades, because annual fluctuations are so great. In this
case, if the absorbed solar radiation exceeds the outgoing longwave radiation, warming would be expected; if less
than the outgoing longwave radiation, cooling would be expected. On average the absorbed solar energy is expected
to balance the loss of energy to space, resulting in a net energy loss of zero. Over a decade, that precise balance
was never measured, although the measurements averaged zero. The dashed line represents missing data. The
average value of all years is 232 watts/meter’ of Earth’s surface, with a standard deviation of 1.3 watts/meter”.

Source: “Space-based Remote Sensing of the Earth: A Report to Congress,” NOAA and NASA, 1987

medium is a rod of yttrium-aluminum-garnet doped with
neodymium. It will produce laser light at three frequen-
cies—atinfrared and ultraviolet wavelengths—and is being
designed to have a repetition rate of 40 pulses per second.
The laser beam will illuminate a spot on the ground 70
meters in diameter at nadir. The telescope aboard the
spacecraft for detecting the reflected light will have an aper-
ture of 18 cm and a ranging/tracking precision of 0.01 milli-
radians. The laser instrument will also be used to measure
aerosol distributions and the precise heights of clouds.

® The High-resolution Imaging Spectrometer, or HIRIS,
is the zoom lens of the EOQS-A platform for phenomena in
the intermediate range “between the human and the global
scales.” HIRIS will provide high spectral and spatial resolu-
tion of the Earth, with 30-meter resolution in 24 km swaths
across 192 spectral bands. (The Landsat satellite has only 6
bands.) It will permit detailed examination and monitoring
of sensitive ecosystem interfaces where rates of change are
highest and hence most readily detected. These include
regions of mountains below the timberline, savanna-wood-
land borders, wetland-upland edges, and the estuarine-
oceanic zone.

The highly programmable HIRIS instrument will look for
subtle stress in tree leaves caused by pollution and lack of
moisture. Because its view angle will range from plus 52
degrees to minus 30 degrees from nadir, it will be able to
sample any area of interest on Earth’s surface a minimum
of once every two days.

® CERES—the Clouds and Earth’s Radiant Energy System
instrument—will combine two broadband scanning radi-
ometers to gauge radiation input and output and provide
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global measurements of atmospheric radiation. It is a
follow-on to the highly successful Earth Radiation Budget
Experiment carried on the ERBS satellite launched from the
Space Shuttle in October 1984.

The Earth reflects back into space some of the radiative
energy it receives from the Sun. It also emits its own radia-
tion. The Earth absorbs more incident radiation in the trop-
ics than at the poles, and undergoes large-scale changes
in its radiation budget—the balance of energy received to
energy reemitted—through evaporation and precipitation.
These factors affect both weather and climate. CERES will
provide global radiation measurements from the top of the
Earth’s atmosphere to the surface of the planet.

® The Laser Atmospheric Wind Sounder (LAWS) will use a
light detection and ranging (lidar) instrument. The Doppler
lidar system will be aimed to bounce light waves, generated
by a laser, off atmospheric particles for direct tropospheric
wind measurements. Analysis of the reflected light will help
reveal the direction and speed of winds, and provide infor-
mation on the particulate matter or aerosols suspended in
the atmosphere.

LAWS will provide real-time global wind profiles for the
lowest weather-producing layer of the atmosphere. It will
provide data on the transport of water vapor to help deter-
mine the factors that control the hydrologic cycle. The tro-
pospheric distribution of global gases and aerosols will be
tracked, and the crucial coupling between the oceans and
atmosphere will be examined.

Most global wind velocity data are now obtained from
balloons launched over land by nations in the northern
hemisphere. Much of the emphasis of LAWS, therefore,



Figure 3
THE FIRST EARTH OBSERVATION SYSTEM (EOS)

PLATFORM
The first EOS orbiting platform will carry scientific in-
struments to measure weather and climate character-
istics from space. Two large solar panels will power
the instruments and data transmission to Earth.

Source: NASA, May 1987
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) General Electric Company, Space Systems Division
Built by the General Electric Company, UARS is about twice

the size of Landsat.

will be in tropical and subtropical regions, where little data
are now collected. It will survey winds over the entire Earth
at least once a day, from ground level to 4,000 feet.

The precursor experiment was GLOBE, the Global Back-
scatter Experiment. That instrument flew aboard a DC-8
aircraft from the NASA Ames Laboratory in California, used
for airborne research over the Pacific Ocean in 1989, col-
lecting baseline data for LAWS. The experiments measured
the numbers of particles as small as 1/100th the diameter of
a human hair (1 micron) as well as their optical, physical,
and chemical properties. Lidar instruments remotely
sensed particles at 1,000 to 40,000 feetinaltitude. Operating
at different wavelengths, the lidar instruments measured
the energy reflected back (backscattered) by the aerosols.

Earth Probes

Media attacks on the large-scale EOS program have in-
cluded the lie that nothing will be done to study Earth’s
climate for the next few years while the large platforms are
being prepared. Over the 1990s, while the first EOS multi-
instrument platform is readied for launch at the end of 1997,
dozens of single-mission, self-contained satellites will be
launched as follow-ups to previous scientific probes, to
extend the existing data base on Earth’s weather and cli-
mate. These spacecraft follow along line of successful Earth
observation missions, which have provided the basic data
now available on weather and climate. Two of the most
important regions to be studied by these small missions are
the oceans and the upper atmosphere.

The lowest layer of the upper atmosphere, the strato-
sphere, is the 30- to 40-km thick region energetically domi-
nated by the presence of the ozone layer. Stratospheric
aerosols play a role in the Earth’s energy budget and there-
by influence climate. According to the National Academy
of Sciences report on Space Science in the 21st Century,
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Figure 4
UPPER ATMOSPHERE RESEARCH SATELLITE (UARS)

The UARS observatory with key subsystems shown.
UARS will study energy absorption and loss, global
photochemistry, dynamics (atmospheric motions),
and the coupling of these processes in the upper at-
mosphere. Investigation of changing conditions in
the stratosphere, and in the mesosphere above it, was
added to NASA's duties by Congress in 1976.

UARS is 32 feet long and 15 feet in diameter,
weighing 15,000 pounds. The forward end of the MMS
structure provides the surface for mating to the mis-
sion-unique portion of the observatory; the propul-
sion module is at the rear.

Source: NASA, The Early Earth Observing System Reference Handbook [1990]

many of the aerosols appear to be derived from sulfur gases
that are in part transported continually to the stratosphere,
and in part injected episodically by volcanoes. “Because of
low temperatures and the presence of water vapor, once
the gases arrive in the stratosphere they condense into
small droplets of sulfuric acid and persist for up to several
years,” the report says. Through radiant solar energy ab-
sorbed by ozone and aerosols, these constituents increase
the temperature in the troposphere below and modulate
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Figure 5
TOPEX/POSEIDON OCEAN-OBSERVING
SPACECRAFT
This joint mission of NASA and the French govern-
ment is a follow-on to the Seasat mission to study
global ocean dynamics. The oceans account for about
half of the heat transport between the tropical and
polarregions, and recent weather and climate models
do not adequately allow for the oceans’ effects. The
satellite will carry two radar altimeters, a microwave
radiometer, and a laser retroreflector array.

Source: Fairchild Space Company

the energetics and dynamics in the lower atmsophere.

The Upper Atmosphere Research Satellite (UARS),
scheduled for launch in the fall of 1991 from the Space
Shuttle, will carry nine complementary instruments to mea-
sure the upper atmosphere’s internal structure and the ex-
ternal influences acting upon it (Figure 4). UARS will also
carry an instrument to extend the long-term measurement
of changes in the solar constant, the amount of energy
emitted by the Sun.

Specifically, UARS will study energy input and loss in the
upper atmosphere, its global photochemistry, its dynam-
ics, and the coupling between these processes as well as
between the upper and lower layers of the atmosphere.
Four instruments will measure temperature profiles and
concentrations of ozone, methane, water vapor, and other
key trace species, including chlorofluorocarbons.

Two instruments will map the upper-atmosphere wind
fields, which shape the global distribution of chemical spe-
cies, through Doppler-shift measurements. Three instru-
ments will determine energy inputs from the Sun and the
Earth’s magnetosphere, which influence both chemistry
and dynamics.

“Both world weather and long-term climate changes are
strongly linked to ocean behavior,” according to the Na-
tional Academy report. Though existing weather satellites
provide some routine ocean surface observation, crucial
data are lacking on surface winds, ocean currents, biologi-
cal productivity, and the gravity field of the Earth,
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The U.S. and French Ocean Topography Experiment, or
TOPEX/Poseidon, is currently planned for a June 1992
launch on the French Ariane rocket (Figure 5). The oceans
account for about 50 percent of the heat transport between
the tropics and the polar regions, with the atmosphere ac-
counting for the other half. According to weather and cli-
mate experts at NASA, many of the recent models that pre-
dict significant global warming do not adequately account
for the oceanic effects on climate. These effects will be
more precisely measured through TOPEX/Poseidon and the
follow-on ocean monitoring from EOS instruments.

Radar altimeters aboard the spacecraft will measure the
distance from the satellite to the ocean surface by bouncing
short pulses of energy off of the surface. The time required
for the pulses to return to the satellite’s antenna indicates
its distance. The satellite’s distance from the Earth’s center
will also be obtained, and the comparison of the two dis-
tances will show the hills and valleys of the ocean surface
topography.

Ocean topography maps currents, eddies, and other fea-
tures of ocean circulation. Scientists believe that if ocean
topography can be discerned, the details of ocean circula-
tion can be understood. TOPEX-Poseidon will make possi-
ble the first models of changes in global ocean circulation
while providing crucial data on the role in weather and
climate played by the oceans, which cover 70 percent of
the Earth’s surface.

Earth probes to observe nearly the full range of global
climate and weather factors will be launched over this pres-
ent decade. The data they produce will aid in the develop-
ment of specific tasks for the more sophisticated EOS and
other Mission to Planet Earth instruments that will lead
weather and climate research at the opening of the 21st
century.

Over the next two decades, the many improvements in
our knowledge of weather and climate dynamics from both
small, specialized satellites and the families of instruments
on large EOS platforms will allow for informed policy deci-
sions to be made, if any are necessary, regarding man’s
activities and the climate.

What will most likely be rediscovered is that man’s histor-
ically positive intervention into the life of this planet—in-
creasing its biological productivity, energy throughput, en-
ergy intensity, and, most important, increasing its potential
for population growth—is what can perhaps improve the
weather and climate.

Marsha Freeman, an associate editor of 21st Century,
writes frequently on space topics.
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Dennis Small

For 45 years “nonproliferation” has been the argument used to stop nuclear energy in Brazil—
and put a brake on the growth of industry, population, and prosperity.

by Lorenzo Carrasco and Mario Sergio Paranhos

hen William Webster, director of the U.S. Cen-
W tral Intelligence Agency, told the Boston-based
World Affairs Council in April 1990 that it was
no longer “communist subversion” that “poses serious
dangers to United States interests,” but rather technolo-
gical development—especially nuclear—of “certain” Third
World countries, it was not news to Brazil. For nearly 45
years Brazil’s nuclear development program has been un-
der attack from the Pugwash faction in the West, those
policymakers who view industrial development and growth
in the developing sector as dangerous. The difference was
that now this antidevelopment policy was being voiced so
openly.
Around the same time, the Carnegie Foundation issued
a provocative report, “Nuclear Exports: The Challenge of
Their Control,” accusing Argentina, Brazil, India, Irag, and
Pakistan of dealing in “contraband” nuclear parts for war
purposes. Similarly, Jozef Goldblat, the director of the Insti-
tute for Peace Research in Oslo, Norway, called on the
governments of the world’s wealthy nations to carry out
“economic and political pressures” against the same coun-
tries to pressure them on the nuclear question. How this
“pressure” translates to action was seen in the U.S. State
Department blocking of the sale of advanced computer
processing equipment that would transform the IBM 3090-

200 computer of the Brazilian Air Force's aircraft company,
Embraer, into a supercomputer. The State Department ar-
gued that this advanced equipment would assist Brazil in
the construction of nuclear weapons.

In May 1990, U.S. Secretary of State James Baker sent a
high-level mission to Brazil to try to get Brazil to sign the
Nuclear Nonproliferation Treaty. Headed by U.S. Ambassa-
dor-at-Large Richard T. Kennedy, the mission was rejected
by the Brazilian government after it alleged that Brazil’s
constitution was only for “internal consumption,” and
therefore served as no guarantee for the world powers that
Brazil would not use its nuclear program for war ends. De-
spite the government'’s rejection of Ambassador Kennedy's
insults, the antiproliferation faction has many Brazilian al-
lies. For example, the so-called green congressman, Fabio
Feldman, has been working on a constitutional amendment
to force the executive branch’s Secretariat of Strategic Af-
fairs to relinquish control over Brazil’s National Nuclear
Energy Commission (CNEN). Instead the CNEN would be

Brazil’s Angra dos Reis nuclear complex in the state of Rio
in 1982. The completed plant is the Angra 1 turnkey reactor
built by Westinghouse. Under construction here is Angra 2,
a project of the 1975 West German-Brazilian nuclear
agreement.
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placed under the jurisdiction of Science and Technology
Secretary José Goldemberg, an internationally known radi-
cal environmentalist who has admitted that his nomination
was proposed by E. Velikhov, vice president of the Soviet
Academy of Sciences, to President Collor de Mello.

Feldman has also presented the Brazilian Senate with a
proposal to create a special congressional oversight com-
mission for Brazilian nuclear activities. This proposal was
actually formulated by Luis Pinguelli Rosa of the Brazilian
Physics Society, home of a gaggle of antinuclear “bomb
hunters.” One such physicist, in fact, Anselmo Paschoa, is
now one of the directors of the CNEN. The collaboration of
this group of self-described “leftist and progressive” scien-
tists with the neocolonial policies put forward by the U.S.
State Department is not new, but as of early 1990 it was
reactivated with new vigor.

‘Civilian’ Control: A Euphemism for Nuclear Sabotage

Athree-day symposium on inspection of nuclear facilities
sponsored by the Brazilian Physics Society, the Argentine
Physicists Association, and the Federation of American Sci-
entists was held in Rio de Janeiro in January 1990, for the
express purpose of creating a global network of nonscien-
tific and antinuclear civilian agencies to oversee the now
autonomous nuclear programs of Argentina and Brazil. Un-
der the pretext of placing these countries’ most advanced
nuclear research centers under “civilian control,” these
groups are seeking to sabotage nuclear cooperation be-
tween Argentina and Brazil. The specific targets are the
joint nuclear fuel reprocessing programs, the development
of advanced small-scale reactors, and the future construc-
tion of a fast breeder reactor—cooperative projects of obvi-
ous strategic significance for the region.

In Argentina, the installations targeted for “supervision”
include the uranium enrichment center at Pilcaniyeu in Rio
Negro province and the reprocessing plant at the Ezeiza
Research Center in Buenos Aires. In Brazil, the special tar-
gets are the centrifuge uranium enrichment plant at the
‘Marina Aramar center and the reprocessing laboratory at
the Nuclear Energy Research Institute, both located in the
state of Sao Paulo.

Brazilian physicists Luis Pinguelli Rosa and Odair Gon-
Galves proposed to the symposium the creation of “an advi-
sory body” that would pressure Brazilian congressmen into
exercising a “supervisory” role—through them—over ura-
nium reprocessing and enrichment installations, according
to the daily Jornal do Brasil, Jan. 24. “We want to inspect
Navy installations in order to assure that the fuel produced
there does not surpass 20 percent enrichment, the required
level for moving a nuclear submarine,” declared Pinguelli.

The interest in blocking cooperation between the two
countries was formalized in a manifesto signed by the Ar-
gentine and Brazilian physicists’ associations against ratifi-
cation of a bilateral agreement for peaceful nuclear cooper-
ation, which had been signed by the countries’ former pres-
idents, Raul Alfansin and José Sarney.

William A. Higginbotham and David Albright, physicists
from the Federation of American Scientists (an antinuclear
organization that has worked closely with E. Velikhov and
Moscow), intervened at the symposium to advise their Bra-
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zilian and Argentine counterparts on how best to “oversee”
the nuclear programs in their respective countries. The
Americans offered, as an example of the kind of action
needed, their own success in forcing the suspension of
plutonium and tritium production at several U.S. plants last
year, with the help of other antinuclear environmentalist
groups and a faction of Congress.

Pugwash and Greenpeace

The Federation of American Scientists is linked to the
Pugwash Conference, founded in 1954 in order to consoli-
date superpower control over nuclear energy development
via supranational “verification” agencies. David Albright’s
career as an “atomic bomb hunter,” in particular, was pur-
sued in close collaboration with the Greenpeace organiza-
tion, which specifically targeted for action countries like
Brazil that did not sign the Nonproliferation Treaty. Re-
cently, Greenpeace’s representative in Brazil, Federico
Fullgraf, received $80,000 in donations from abroad to
found an organization called Earth, which functions as
Greenpeace’s front in Brazil. Fullgraf recently worked with
the West German Green Party on a failed operation intend-
ed to destabilize the Brazil-West Germany nuclear
agreement.

Albright's collaboration with his Brazilian counterpart,
Pinguelli Rosa, in the fight against nuclear energy became
public when they coauthored an article in the May 1989
issue of the Bulletin of the Atomic Scientists. The two au-
thors focused their attack against the nuclear successes of
the two target countries, complaining that both Brazil and
Argentina refused to ratify the nuclear arms nonprolifera-
tion treaties, as well as the Tlatelolco Treaty for the denucle-
arization of Latin America. The Nonproliferation Treaty, in
particular, was rejected by both governments as a threat to
national sovereignty, as discriminatory against developing-
sector access to advanced technologies, and as an instru-
ment to maintain superpower hegemony over nuclear
energy.

The antiproliferation physicists have acknowledged that
nuclear development cooperation between Argentina and
Brazil would mitigate any possible rivalry between them,
since “officials of both countries visit each other’s most
sensitive nuclear facilities.” Nonetheless, they insist that
such collaboration is “dangerous” because both countries
“could soon develop the capacity to produce nuclear explo-
sive material free of international restriction.” Once this
happens, Albright wrote in his May 1989 Bulletin article,
“Bomb Potential for South America,” that “technological
momentum and political pressure may lead them [Brazil
and Argentina] to decide to produce highly enriched uran-
ium and eventually nuclear weapons.”

Anotherarticle inthe same issue, written by Luis Pinguelli
Rosa and two other Brazilian physicists, “Brazil’s Nuclear
Shakeup: Military Still in Control,” lamented that the reor-
ganization of Brazil's nuclear sector “did reduce opposition
in the academic community to the government’s program
. . . [and] recaptured some of the nationalism that colored
Brazil’s nuclear program of the 1950s.”

lgnoring the fact that the new Brazilian constitution ex-
plicitly restricts nuclear activity to solely peaceful purposes,
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Brazil's nuclear energy program came under attack from the antinuclear “nonproliferation” faction from the very beginning.
Here, a February 1981 article in The Bulletin of the Atomic Scientists calling Brazil’s plan to provide nuclear power
“unrealistic” and “counterproductive.” A May 1989 article in The Bulletin notes that many nuclear officials in Brazil and
Argentina do “not believe that nuclear weapons would serve any rational purpose” but makes the case for “international

restrictions” anyway.

the three Brazilian physicists wrote, “To ensure peaceful
coexistence in Latin America, we scientists stress the impor-
tance of a clear, public, official rejection of nuclear weap-
ons in Brazil and elsewhere.” The authors make it very clear
thattheir concern is not with weapons, but with prohibiting
Brazil from developing an extensive nuclear electricity ca-
pacity, with all the development benefits that would entail:
“Brazil should concentrate its efforts on the design, con-
struction, and operation of small reactors suited to produc-
ing radioisotopes with medical, industrial, and scientific
significance.” i

An additional aim of the “oversight” policy at the January
symposium in Rio is to create unwarranted friction between
Brazil and Argentinawhich, the antinuclear networks calcu-
late, would end up destroying any nuclear cooperation pro-
grams between the two nations, This provocative strategy
was cut short by the president of the Atomic Energy Com-
mission of Argentina, Manuel Mandino. Mandino told the
Brazilian daily Gazeta Mercantil Jan. 10: “Whom should
Argentina fear having the bomb? Only Brazil? And whom
should Brazil fear having the bomb? Only Argentina? We,
Argentina and Brazil, have joined hands and are now work-
ing together. This constitutes a clear and precise regional
peace.”

The concerns of the antiproliferationists who met in Rio
de Janeiro have nothing to do with the kinds of antinuclear
fears voiced by uninformed lay people. These are scientists
who hate science and technology because of its develop-
ment potential. For example, in the cited Bulletin article,
Pinguelli and his Brazilian colleagues bitterly protest that

the CCPN's [Superior Council for Nuclear Policy] poli-
cy still seems to be dictated by the erroneous belief
that nuclear power is needed in the near future. The

hard fact is that the concept of well-being based on
limitless industrial growth and the expenditure of natu-
ral resources is being sharply challenged worldwide.
Brazil itself is far from the so-called economic miracle
of the 1970-1974 period, when the economy was ex-
panding at yearly rates of over 10 percent—accompa-
nied by a steep increase in foreign debt and unrestrict-
ed expenditure of nonrenewable resources. . . . This
is no time for an expensive, unnecessary nuclear power
program.

With such statements, Pinguelli and company not only
reveal their own anti-industrial prejudices, but contradict
evidence that the advanced-sector nations themselves are
returning to an emphasis on nuclear energy development.
Pinguelli et al. conclude:

Current projections, in fact, show that nuclear pow-
erwill not be needed before 2010-2020. During the next
30 years, Brazil should rethink its nuclear program,
optimizing the use of locally available personnel, mate-
rials, and industrial capability, with the most serious
regard for safety and environmental preservation.

A History of Brazil’s Nuclear Energy Fight

The efforts to sabotage nuclear development in Brazil
and Argentina are certainly not new. They began at the very
beginning of nuclear energy research and became increas-
ingly frantic after World War Il with the Anglo-American
nuclear policy that shackled the nationalist governments of
Argentina’s Juan Per6n and Brazil’s Getulio Vargas.

In August 1946, the U.S. Congress approved the Mc-
Mahon Act, which limited nuclear cooperation between
the United States and other countries to exploration and
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extraction of uranium. Along with this came the creation of
the United Nations Atomic Energy Commission. The com-
mission’s first meeting was attended by the United States,
the Soviet Union, Britain, France, and four other countries
invited as “observers” because they had the world’s largest
uranium reserves—ABrazil, Belgium, Canada, and India.

Atthat meeting, American representative Bernard Baruch
presented a proposal for creating a supranational agency
to “control ownership of world uranium and thorium re-
serves,” which Brazil took as an affront to its national sover-
eignty. Behind the infamous “Baruch Plan” was the thesis
of the “injustices of nature”: that those countries lacking
in nuclear technology should have been graced with con-
siderable reserves of strategic minerals.

Brazilian representative Adm. Alvaro Alberto was the
only one present at that meeting to oppose the injustice of
the Baruch Plan, describing the U.S. policy as an attempt to
force the mineral-rich nations to surrender their natural
wealth. In 1951, Alberto proposed legislation to protect

natural reserves of thorium and uranium from foreign loot-
ing. He offered the concept of “specific compensations,”
meaning that commercial transaction in strategic minerals
could not be conducted in dollars but only in technological
exchanges.

Secret Diplomacy

Admiral Alberto’s resistance did not suffice to prevent
the U.S. assault on Brazil's reserves. In 1952, in a single
transaction, the U.S. imported the entire thorium quota
guaranteed by a two-year agreement. Brazil's monazitic
sands were even traded for rotten wheat. U.S. inflexibility,
aggravated by the MacMahon Act, made any real coopera-
tion with Brazil unfeasible. The American envoy at the time,
Gordon Dean, nonetheless made a big deal of the illusion
of bilateral cooperation, in hope of securing a still more
liberal Brazilian mineral export policy. With this in mind,
Admiral Alberto asked the Brazilian government for autho-
rization to begin negotiations with other countries and he

by Guilherme Camargo

Guilherme Camargo, president of the Brazilian Nucle-
ar Energy Association, keynoted the association’s third
general congress held in Ri6 de Janeiro July 23-27, which
addressed the challenge Brazil’s nuclear energy sector
faces in the 1990s. The audience of 300 included mem-
bers of Brazil’s nuclear leadership, government and busi-
ness representatives, and many engineers. Here are ex-
cerpts from his speech.

Theworld today is going through accentuated social,
political, economic, and cultural transformations. On
the political-economic plane, we observe an unprece-
dented crisis, marked by the decline of the traditional
economic systems. On the one side, there is liberal capi-
talism inspired by Adam Smith, a system incapable of
promoting the common good and social justice, and,
on the other side, the Marxist-inspired statist economy,
based on collectivism that inhibits creativity and individ-
ual freedom.

The decline of these economic systems has sparked
profound political and social conflicts, some of them
marked by explosions of violence like those that recently
took place in China, Romania, Azerbaijan, and Panama,
while others are carried out surprisingly spontaneously
and naturally, such as the political changes in Czechoslo-
vakia and East Germany. . . .

The world power balance is shifting. The East-West
conflict ends and North-South polarization increases, or
better said, the conflict between rich and poor nations—
where the former try to maintain their hegemony over
the rest.

In this new geopolitical scenario, new instruments for
affirmation of international power are being created.

Brazil in the 1990s: ‘Yes, to Nuclear Energy’

The first of those relevant to our analysis is access to
state-of-the-art technologies and the most recent scien-
tific breakthroughs. Superconductors and nuclear tech-
nology are becoming important allies in this dispute.

There is full recognition today that without access to
these new technologies, no nation would be able to
move up the steps in the direction of the First World.

Another important piece in this world chess game is
the environmental question. The ecological question—
extending far beyond the limits of just and natural con-
cern with protecting and improving the human spe-
cies—is taking on the attributes of a new ideology and
even a religion.

In our opinion, we are dealing with a political-cultural
phenomenon born in the womb of the counterculture,
stemming from ideological disillusionment and the dis-
crediting of science, which began in the early 1960s.
Whether intentional or not, the fact is that the world
ecological movement has been backed with billions of
dollars in investments from the industrialized countries
for publicity campaigns and in multinational environ-
mentalist organizations, becoming a powerful instru-
ment for maintaining the international status quo.

A New World Order

Poverty is the factor that most contributes to the deg-
radation of the environment. . . . The path taken by the
developed nations was high levels of industrialization,
intense technological development, high per capita en-
ergy consumption, and solid national infrastructures.
Environmental protection is related to economic and
social development. When, on the pretext of economic
concerns, we are pressured not to exploit our mineral
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went to Europe to make contacts with France and Allied-
occupied Germany.

At this point, Admiral Alberto’s trip took on aspects of a
secret mission. To accomplish his purpose—transferring
prototypes of uranium centrifuges to Brazil—he had to rely
on secret diplomacy, bypassing the Brazilian Foreign Minis-
try as well as other decision-making agencies like the Na-
tional Security Council, the military joint chiefs of staff,
and the Department of Mineral Production. The Brazilian
ambassador to Bonn at the time recommended that Alberto
await the restoration of full sovereignty to West Germany,
when the export of centrifuges would then become pos-
sible.

The recommendation was officially accepted by Alberto’s
National Council for Scientific and Technological Develop-
ment, but the admiral requested and received special presi-
dential authorization to get the Foreign Ministry to back a
secret shipment of the machines. Less than 24 hours after
the authorization was granted, however, the Military Secu-

rity Board of the Allies seized the centrifuges in Gottingen
and Hamburg, West Germany.

The seizure was orchestrated by the U.S. Atomic Energy
Commission. Alberto contacted Lewis Strauss, the presi-
dent of that commission, but Strauss offered no hope of
getting the confiscated machines released by the Allies.
Instead, Strauss offered American aid, within the restricted
framework permitted by U.S. nuclear policy. Alberto re-
peated once again his government'’s desires: enrichment
plants, a factory to produce uranium fluoride, and research
reactors.

Admiral Alberto was forced to return to Brazil with empty
hands. His resignation followed in March 1955, making pos-
sible, in August 1955, the signing with the United States of
a Program of Cooperation for the Inspection of Uranium
Resources in Brazil. One year later, in 1956, a commission
of the Brazilian Congress gained access to secret U.S. diplo-
matic documents that revealed the U.S. pressures to force
Alberto’s resignation. The commission recommended a re-

“Despite all of the international and
domestic pressures and intrigues . . .
nuclear energy could become a powerful
instrument of redemption for the
Brazilian people, who detest poverty and
social underdevelopment—a tool to
install in the country an economic system
based on social justice and defense of the
inalienable rights and dignity of the
individual.”

—Guilherme Camargo

reserves, not to build roads or nuclear and hydroelectric
plants; when we are pressured to remain as a big agrari-
an country, full of untouched virgin forests, we are giv-
ing in to the slogan: “Do as | say, notas | do.”

All these changes can still mean the beginning of a
new world order characterized by the resumption of
development. We do not think such optimism is un-
founded.

The profound and overwhelming changes in Eastern
Europe, notably German reunification, certainly will
lead to a development surge on that continent, shown
by massive investments in infrastructure and in training
skilled personnel. In order to reestablish the socioeco-
nomic levels of the Eastern European countries, we can
expect [thousands of] kilometers of modern railroads to
be built, complete canal transport integration of Europe
to be sought, and large investments in electricity genera-
tion and distribution systems to be necessary.

This will be the natural environment for a resurgence

of worldwide nuclear activities.

Without question, [in Brazil] we face today a moment
of decision regarding nuclear energy.

On the political level, we must reaffirm the essentially
peaceful vocation of the Brazilian nation, seen in its re-
spect for the sovereignty of nations, its search for region-
al integration, its rejection of any ambition for expan-
sionism or hegemony, and its endorsement of negotiat-
ed solutions to international conflicts. . . .

Will we affirm ourselves as an informed, developed
and sovereign nation, or will we descend into the depths
of economic disorder, speculation, misery, and social
inequality?

Will we continue to be an agrarian country, dominated
by industries of extraction and basic transformation? Or
will we be a technologically industrialized nation, in
which the electronics, chemical, computer and highly
sophisticated capital goods industries can flourish?. . .

If it wishes, Brazil can be a nuclearly developed nation
by the year 2000. A clear decision by the government is
required to attain this goal. To do so, we should acceler-
ate our technological and scientific programs. We
should seek international cooperation, primarily with
our South American neighbors, like Argentina and Peru.
A Latin American common market for [marketing] of
nuclear and technological products is possible today.

We believe that our country can overcome its tempo-
rary crisis; we are confident in the recovery of the econo-
my and the resumption of development, in a program
that could be the Latin American counterpart of Eastern
Europe’s recovery—a program that encourages invest-
ment in the physical economy, the building of railroads,
highways, hospitals, mechanization of agriculture, rural
integration and accelerated building of new hydroelec-
tric and nuclear as well as conventional thermal plants.

In this then, we can remove the question mark and
affirm with confidence, “Brazil in the 1990s: Yes to nucle-
ar energy in the service of society!”
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vision of international agreements that were prejudicial to
the country. The government followed up by naming an
interministerial commission whose directors, approved by
the National Security Council, ruled that “the fundamental
point of nuclear policy should be to produce, inside the
country, nuclear fuel under total government ownership
and control.” Te carry out this nuclear policy, the National
Nuclear Energy Commission, now distinct from the Nation-
al Council for Scientific and Technological Development,
was put in charge.

The Nonproliferation Treaty

Pressures against nuclear development continued, de-
spite the launching of the Atoms for Peace program by U.S.
President Dwight D. Eisenhower before the United Nations
General Assembly in December 1953. The International
Atomic Energy Agency (IAEA) was created in this period
with two basic objectives: first, to promote atomic energy
for the development of humanity and second, to establish
a system of safeguards to assure that technical assistance
and technology transfer cannot be diverted for armaments.

Whatever good intentions these nuclear programs had,
Atoms for Peace and the IAEA abandoned the goal of pro-
moting nuclear energy in the developing sector and con-
centrated their efforts on making the safeguard system—at
first presented as voluntary—increasingly stringent. Two
decades later this safeguard system became the Nonprolif-
eration Treaty.

The final form of the Nonproliferation Treaty in 1978 was
worked out by the United States and the Soviet Union.
In effect, the treaty divided the world into two kinds of
countries: the “haves,” those with nuclear arsenals that
would be permitted to continue to perfect their atomic
technologies, and the “have-nots,” those who by 1967 had
not managed to produce atomic bombs. The have-nots
were obliged to commit themselves to neither producing
nor acquiring nuclear weapons. In the eyes of many of the
have-not countries, the treaty thus became a violation of
the principle of equality among sovereign states and an
instrument for legitimizing nuclear hegemony by the
superpowers.

As a complement to the treaty, the “have” countries es-
tablished the so-called Club of London in 1975, to supervise
and block any technology transfer to countries that did not
submit to the system of internationally managed nuclear
development. Itis the Club of London that is now sabotag-
ing the development of launch vehicles essential to the
Brazilian space program.

At that point, promising initiatives in Brazil were lost. For
example, the Thorium Group, a team of researchers from
the Institute of Radioactivity Research in Belo Horizonte,
had developed a project for a thorium-fed reactor between
1955 and 1960. The work was ready to go when the group
was dissolved.

The Brazil-German Nuclear Pact
In 1973 and 1974, the National Nuclear Energy Commis-
sion and its subsidiary, the Brazilian Company of Nuclear
Technology, developed a strategy that included creating a
Brazilian heavy industry to produce reactors, as well as the
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industries that would handle all phases of the nuclear fi
cycle. The purpose of the program was to provide a grow
nuclear electricity capacity for the country. The Angr
reactor of Westinghouse, a “turnkey” program (one wh
the vendor presents a completed plant to the purchas
fell outside of these guidelines. At that point, Brazil beg
negotiations with West Germany in the utmost secrecy,
as to avoid the treatment accorded Admiral Alberto.

U.S. pressures on Brazil and other “have nots” cont
ued, however, through the U.S. Senate and even throu
Jimmy Carter’s presidential campaign. In 1978, the Unit
States decreed the Nonproliferation Act, imposing su
unilateral measures as suspension of nuclear exports
countries that refused to accept the treaty. These measuy
were applied retroactively in order to suspend nuclear fu
supply contracts to Brazil that had been previously sign
for Angra I. Brazil had already broken off negotiations w
the United States months before it signed its 1975 pact w
West Germany, once it became illegal for U.S. compan
to provide so-called sensitive technologies to nonnucle
nations. f

In early 1977, the Carter government threatened to i
pose a “repressive program in stages” if West Germany a
Brazil refused to accept U.S. conditions on their bilate
nuclear agreement. Those proposed conditions, some
tually exclusive, included:

(1) U.S. participation in the agreementand in the proce
of technology transfer for uranium enrichment and
processing;

(2) Construction in a “neutral” Latin American country
areprocessing plant subject to international control;

(3) Subjection of any reprocessing plant built in Brazil
controls complementary to the system of the IAEA; and

(4) Formation of an international cartel of nuclear tec
nology producers and sellers.

Carter threatened several reprisals if these conditio
were not accepted by West Germany and Brazil. The Unit
States would impose heavy tariff barriers against Germ
and Brazilian products on the U.S. internal market; blo
the export of products upon which Brazil and Germa
depend; block Brazilian access to financial markets; e
bargo the supply of enriched and natural uranium that h
already been contracted with West Germany; and withdr.
U.S. “protective troops” stationed on German soil.

Brazilian and German diplomacy resisted these init
U.S. pressures, however, and initiated the Brazil-Germ
agreement to build a nuclear energy capacity in Brazil und
the agency Nucleobras. Continuing diplomatic wranglin
with the Carter administration ultimately led Brazil to bre
its military agreements with the United States. At that poir
the attacks against the German-Brazilian agreement tool
different tack: bringing about its financial collapse. Tl
path was facilitated by the Baader-Meinhof terrorist gan;
murder of West German banker Jirgen Ponto, one of t
sponsors of the German-Brazilian pact.

The other “gang” that facilitated financial collapse w
the International Monetary Fund. From Brazil's first negc
ations with the IMF in 1982, that blackmail institution c
manded as its first conditionality that Brazil limit the sco
of the German-Brazil nuclear pact. This meant that plant



Admiral Alberto (above right) examining Brazil's strategic
minerals with President Getulio Vargas in 1951. Physicist
Costa Ribeiro (center) holds a Geiger counter. At right is a
New York Times cartoon from 1946 depicting Alberto as one
of the major figures in the UN Atomic Energy Commission.

and 5, initially included in the agreement but without spe-
cific locations, were totally frozen, limiting the program to
construction of Angra 2 and Angra 3.

‘Parallel’ Programs

It was under this pressure, specifically in response to the
threats of the Carter government to prevent transfer of
nuclear technology, that the governments of Argentinaand
Brazil decided to launch autonomous technological efforts
in these areas—necessarily under strict secrecy.

The November 1983 announcement by the Argentine
Atomic Energy Commission that the uranium enrichment
process had been completed at Pilcaniyeu, and a similar
1987 announcement by the Brazilians, took Anglo-Ameri-
can intelligence completely by surprise. David Albright
admits this in the Bulletin article cited above:

Western nonproliferation experts thought enrich-
ment plants were beyond the capability of most na-
tions, and they believed that attempts to build them
could have been discovered by Western or Sovietintel-
ligence agencies. Nucleonics Week quoted a Reagan
administration source as saying that the announce-
ment “represents a startling and dismaying failure of
intelligence gathering.”

When Brazil announced that it had achieved the com-
plete nuclear fuel cycle, an official of the U.S. State Depart-
ment’s nonproliferation office declared: “Our reaction will
be the same as when Argentina announced it had achieved
the nuclear fuel cycle; we said then and we repeat now that

those countries should place all their nuclear installations
and material within reach of the International Atomic Ener-
gy Agency’s inspections. When they don’t, they raise suspi-
cions that they are using nuclear technology for other than
peaceful purposes.” .

This, of course, is the same argument used today by the
Brazilian Physical Society and the Brazilian Society for the
Advancement of Science. This is also the argument of the
“universalist” group at Itamaraty, Brazil’s Foreign Ministry,
which recently demanded—through the daily O Estado do
Sdo Paulo—that Brazil sign the Nonproliferation Treaty.
Thus, whether witting or not, the efforts of the antinuclear
group headed by Professor Pinguelli Rosa to lift the veil of
secrecy around Brazil’s most advanced nuclear projects is
nothing less than a continuation of the superpower efforts
to sabotage all future progress in Third World nuclear de-
velopment.

The antidevelopment faction has an even broader, mare
“flexible” purpose in mind. In its view, Brazil not only must
sign the Nonproliferation Treaty, but also must dispense
with its research in such high-technology areas as the VLS
(Satellite-Launch Vehicle) and microchip and supercom-
puter technology. Another U.S. aim is to have Brazil adopt
a more “open” posture toward the General Agreement on
Tariffs and Trade (GATT), which would complete this strate-
gy of aborting Brazil’s technological and industrial devel-
opment.

Lorenzo Carrasco heads the Rio bureau of the news week-
ly Executive Intelligence Review. Mario Sergio Paranhos is
an engineer working in Brazil’s nuclear industry and a mem-
ber of the Brazilian Nuclear Society.
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Morphology of the Electron,
Photon, and Neutron

i

&

The Plasmoid
nstruction of the ¢

Winston Bostick

Theoreticians desperately searching for superstrings can relax: Experimental recognition and
delineation of superstrings’ role in nature has been with us for three decades.

by Winston H. Bostick

- EDITOR’S NOTE

We are pleased to present this two-part special feature by
plasma physicist Winston Bostick. Bostick begins with the
plasma structures produced in laboratory fusion experi-
ments and from these highly organized force-free structures
he conceives the physical characteristics of electrons, pho-
tons, and neutrons. Although fundamentally an experimen-
talist, Bostick has contributed to the development of a uni-
fied field theory through insights garnered from the plasma
hydroelectrodynamics produced in the plasma focus
device.

This article, written in March 1989, is adapted from the
essay Bostick submitted to the annual essay contest of the
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Gravity Research Foundation. The author notes that al-
though this 1989 work was accorded no recognition by the
Foundation, he considers it superior to his 1961 contribu-
tion, which won First Prize. It is not his judgment that has
suffered in the intervening years, Bostick asserts.

Bostick is George Meade Bond Professor of Physics Emeri-
tus at Stevens Institute of Technology in Hoboken, New

A head-on view of a self-organized plasma in aplasma focus
device where the current flow can be seen traveling in fila-
ments. The Stevens Institute fusion group saw and photo-
graphed these structures starting in the mid-1960s.



Jersey. One of the pioneers of the plasma focus fusion de-
vice, Bostick helped set up plasma focus research groups
throughout the world and his Stevens group has been a
leader in exploring the experimental frontiers of the fusion
device. Some of his experimental work with the plasma
focus machine was reported in the Sept.-Oct. 1988 issue of
21st Century (“The Plasma Focus Fusion Device: Universal
Machine of the Future”), p. 37. Bostick is also a consultant
to the Los Alamos and Lawrence Livermore national labora-
tories, and was coeditor of the Proceedings of the First
International Conference on Energy Storage, Compres-
sion, and Switching (7974) and of the Proceedings of the
second conference in 1978,

* * *

tized plasmas produced spontaneously arising,

integrity-possessing structures called plasmoids (Bos-
tick 1956, 1957,1957a, 1958, 1958a). Recognition ensued that
these plasmoids were force-free, minimum-free-energy
structures, like spherical droplets, carrying their electric
currents in slender, force-free, tensile-strength-possessing
vortex “strings”—the Beltrami geometry (Beltrami 1889;
Bostick 1986; Peratt 1986).

There followed a project (ansatz) to conceptualize the
electron morphologically as a stringlike submicroscopic
force-free “plasmoid” constructed of self-gravitating E and
H vectors (Bostick 1958b, 1978, 1985, 1986). This ansatz has
yielded a high-fidelity, stringlike, equilibrium fermion

I aboratory experiments in 1954 to 1956 with magne-

awis
Winston Bostick (right) and fusion scientist Friedwardt
Winterberg at a 1985 conference in honor of space scientist
Krafft Ehricke, sponsored by the Fusion Energy Foundation.

model described here. Its cornerstone is an extremely slen-
der, electrically charged electromagnetic string, equilibrat-
ed (net mass = 0) by its own self-gravity, whose electromag-
netic energy is 2.5 X 10" GeV. We respectfully nominate
this string as a candidate for being the elusive, much

The conventionally recognized interpretation of
quantum phenomena for the last 60 years is that pro-
moted by Niels Bohrand Max Born, which treats elemen-
tary particles or onta as mathematical points of a certain
amount of lump mass, electriccharge, spin, and magnet-
ic moment. The theoretical and experimental discovery
of the de Broglie-Einstein waves requires that the proba-
bility of finding the particle within a linear distance dz
(for example when the free particle is moving with a
velocity in the z direction) is given by W*Wdz, where
W and W* are the solutions of the Schroedinger wave
equation discussed in Figure 4.

Although the product W*W is a real number, the indi-
vidual wave functions W and W* are complex quantities
that factor into both real and imaginary components. In
this 60-year-old interpretation, W and W* have absolutely
no direct physical meaning. It is only their product
W*Wdz that has physical meaning.

In the new interpretation presented here, the wave
functions W and W* represent helical deformation waves
on real strings. The mass of the particle (or on) is related
to the electromagnetic energy of the Eand H vectors that
surround the stringlike torus, the spin is carried by the
Poynting vector associated with those vectors, and the
magnetic moment is related to the velocity and configu-
ration of the charge on the stringlike torus.

Giving Physical Meaning to Quantum Mechanics

The beautiful approach to complex numbers of Karl
Gauss, presented in English translation in 27st Century
(“The Metaphysics of Complex Numbers,” Spring 1990,
p. 60), is thus used in all its full-blown geometrical glory
to demonstrate why it is perfectly natural for us to expect
fermions (electrons and quarks, for example) to exhibit
intrinsic wavelike behavior, spin, magnetic moment,
and a mass that is entirely electromagnetic in origin. In-
deed, all of these characteristics are a consequence of
the minimum-free-energy, force-free nature of fer-
mions.

In the Bohr-Born interpretation, mass is a mysterious
lump of unknown essence, charge is unstabilized, spin,
magnetic moment, and wavelike characteristics have no
explainable physical-geometrical origin or rational rea-
son for existence. In the new interpretation, charge is
stabilized by self-gravitation, spin-% can be explained to
a college sophomore, and all four of the famous dispa-
rate forces of the Grand Unification Theories are ex-
plained geometrically as manifestations of electromag-
netic effects. The difference between rest mass and total
mass is explained geometrically with a clarity never be-
fore realized. The new interpretation represents a tri-
umph of the geometrical approach over the strictly alge-
braic, lump-mass constant approach of the past 60 years.

—Winston Bostick
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Figure 1
THE ELECTROMAGNETIC FLYWHEEL MODEL
This electromagnetic flywheel is a model for the stor-
age of energy in onta like the electron. The toroidal
“sausage casing” consists of amassless superconduc-
tor (thin toroidal shell) with a linear spring constant k.
The casing is uniformly charged with a massless
charge —e that circulates with a velocity v = c in the
toroidal direction. The concept of the charge and its
circulation is invoked to generate the electric field E
and magnetic field H in the region r, < r = R. The
energy and angular momentum are stored in these
vectors and (largely) in this space.

sought-after “superstring” (Gross 1990).

At the moment, “all the smart money is being bet on”
superstrings and the theoreticians are “desperately search-
ing for superstrings” (Ginsparg and Glashow 1986; Bostick
1988); Arthur Holly Compton’s 1918-1919 attempt at a
stringlike, ringlike electron has been all but forgotten
(Compton 1918, 1919, 1919a). Compton’s stringlike model
(Figure 1), with a radius of 1.85 X 10 " ¢m, gave calculated
fluorescence, shortwave X-ray scattering cross sections that
were in better agreement with experimental values than
were the mathematical-point or finite-radius sphere
models.

The author, a former thesis student of Compton (circa
1941) at the University of Chicago, became fascinated as an
experimentalist in plasma physics in 1954 with the laborato-
ry-produced, integrity-possessing structures called plas-
moids and their ubiquitous cosmological counterparts
(Bostick 1956, 1957, 1957a, 1958, 1958a, 1986; Peratt 1986,
1986a, 1986b): Starting with essays in 1958 and 1961 and
continuing to the present, this former student, unaware of
Compton’s 1918-1919 work, has pursued and developed
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the conceptualization of the electron and other fermions
as stringlike, force-free, minimum-free-energy structures
consisting of self-gravitating electromagnetic fields. Here
all energy (mass) and momentum are strictly of electromag-
netic origin and there are no self-energy infinities, no lump
mass, and no embarrassing obligations requiring renormal-
ization (Bostick 1958b).

The pedagogical, primitive form of the filamentary elec-
tronis shown in Figure 1, where the charge —e, distributed
on the surface of the torus, circulates with velocity v = c.
The currentis e/2nR, |[E| = H = e/rrR, and the electromagnet-
ic field energy is

R 2 + H2
E = 2nRJ’ MZW dr
% 8n

2
e R
=—In|=|=%m,
R (rn) Yo Cy

where m,, is the electron rest mass and R = fi/m,.cis chosen
to give the appropriate magnetic moment for the electron.
The spin carried by the Poynting vector is

R .
=k [ XM oy - (4
, Amc nc o\

_ _Rc_h
=iy =3

An additional = %2m,.c’ contribution to the electron’s rest
energy comes from the elastic potential energy stored in
the stretching of the perfectly elastic flywheel of Figures 1
and 2. This latter ¥am,c’ does not contribute to the Poynting
vector in the space outside the torus of radius r,, and there-
fore does not contribute to the spin. Ergo “spin = 2"! An
additional small component to the total rest mass comes
from the monopole electrical energy at distances = 2nR
from the geometrical center of the torus. Hence the (1 + o/
2n . . .) factorial correction to the gyromagnetic ratio of the
electron (a = 1/137)!

We have now to assay the nature of that elastic, circum-
ferential, tensile force in whose stretch we invest approxi-
mately half of the rest-mass energy of the electron: We
choose to create the smooth thin coating of charge —e on
the torus surface by a dynamic fine structure consisting of
avery slender string or fiber of radius r,, shown in Figure 2,
which is helically wound around the torus of small radius
r,. The pitch of this helix is 8'. The effective flow at v = ¢
of the surface charge on the torus in the circumferential
direction is accomplished by a combination of the charge
flowing within the helix at ¢ and the rotation of the helix
at the appropriate speed. The resulting helix provides an
elastic circumferential spring for the elastic flywheel. With-
in this spring we hope, by having r,. small enough, to store
enough concentrated electromagnetic energy £, to pro-
vide a gravitational (negative) binding energy |.E,| = ..E,, 50
that the exploding ..E, will be equilibrated by the equal and
opposite .E,.

Now the length of the fiber to be gravitationally equili-
brated is

2nR
cos @'’

£ = e’ cos 8’ in
ss-f nR fs .

ecos B’
r,mMR '

I!!EI = |55H| =



Net surface charge

Velocity of charge
velocity = ¢

in fiber = ¢
Normal
velocity of

fiber = ¢

Figure 2
THE L’'CHAIM ELECTRON
This is the simplest pedagogical form of the |I'chaim
orchaiyah electron. The slender, gravitationally equil-
ibrated fiber, helical in configuration as shown, circu-
lates the charge —e in such a way as to produce a thin
toroidal shell of charge —e with surface velocity c in
the 2nR circumferential direction.

The electric field E = e/ruR and magnetic field H =
e/(nrR’ - v/c) = e/mrR. The circulation velocity v of the
charge —e on the toroidal shell must be c if the explo-
sive electrical stress in the direction r is to be compen-
sated exactly by the contractive stress due to H. The
current is €/2nR, where R = fi/m,.c. The torus behaves
like a perfectly elastic, relativistic, electromagnetic
flywheel, where the potential energy stored in the
elastic, spring-shaped, gravitationally equilibrated
fiber is, by the virial theorem, exactly equal to the
electromagnetic field energy,

R 2 2
E,EZan [E ;njﬂl 2nrdr
T

_e (R _,
= zin (fa] = Yam, c,

where my, is the rest mass of the electron. The spin is
approximately

R 2
2nR-RJ B XM dn = 1n (E)
L Amc nc \n
sy, R B
e Y
and is said to be only 1/2 because this spin carried by
the Poynting vector represents only half the mass m,,
the other half being the equilibrating, elastic potential
energy of the stretched gravitational fiber spring. If
the monopole electrostatic energy of the electron at
values of R’ > 2nR is taken into account, the gyromag-
netic ratio for the torus is

e Ze ‘]+£
B ame | Y

i A ?

— | n" a=

where

R=
my €

’

b
ale

the current in the torus is i = e/2nR and the magnetic
moment of the torus is 4 = nR%i. The monopole ener-
gyinthe region R' = 2nR contributes to the mass m,,,
but not to the spin, because H and hence E X H is
essentially zero in this region.

Note that
| _@_ngi_1_137n
" 2\ke) T 2

hence E; = ¥amy.c* = €*R - 1371/2 and m,.c” = €’R -
137n, which is, in this approximate, primitive model,
the energy associated with the “strong force” E,,, the
entire energy of the fermion. However, the interac-
tion energy E,,, associated with the electromagnetic
interaction between two charges of value e brought
within R = h/m,c of one another is €’/R, which is of
order 1/137 times the “strong force” interaction en-

ergy E,,.

The energy density
b Vg i 2 _ 1 €’ cos’ @’
e 8n ﬂssE‘ + 15“1 = an "lRZ,:’ ’
giving a mass density of
_ 1 é*cos’e’
P=and R

By Gauss's theorem, the gravitational field £, is given by

T, f, = 4nGJ’ ! 2rrp dr,
!ua

and thus
_e’Gcos’®’ Inle

=Ry, M

G = 6.6732(31) x 10"°dyne cm?/g’.
The energy density associated with this gravitational field
is

d ——— i w— —
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The total negative gravitational self-binding energy of this
mass distribution is

r
mnGe'ln*£
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_ Normal velocity of gravitationally
equilibrized fiber with respect to torus is ¢

Gravitationally
equilibrized
fiber

Figure 3
BEHAVIOR OF THE FLYWHEEL IN MOTION
The helical configuration assumed by the torus in Fig-
ure 1 when projected in the z direction with a group
velocity v, and phase velocity v,.

Equating £, = |,£,| to produce gravitational equilibration
of the fiber, we have

e’cos®’ 1, _Ge'cos'®’ e
nR rns GTISCAR:’ -rcls'
which gives
info_ 6”nc’R
" fo, eG”cos 8"
Now .k, = |.E,| canbe evaluated to be
_€cos® 6"ncR _6"ec

b= TR eCTcos8 ~ G”
=4.1 x 10" ergs = 2.5 x 10" GeV = 5.0 x 10" electron
masses. -
- We can thus justifiably nominate our gravitationally
equilibrating fiber, whose £, = |,E,| = 2.5 X 10" GeV, as a
candidate for the role of the superstring that the theoreti-
cians have so desperately been seeking, because its mass
energy, derived from principles of equilibrium and stabil-
ity, is of the same order of magnitude as the Planck mass
10" GeV which the theoreticians find for their superstrings.
Indeed we have already honored our candidate with the
subscript ss for “superstring” on the quantities F;and £,.
If we should construct, on the same principles, a “super-

Rotation of helix with
angular velocity w’

\HH

C Rotation of helix

with angular velocity —w’

- /\z
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Figure 4
WAVE FUNCTIONS W AND W* FOR A PROPAGATING ELECTRON
The wave functions W and W*, solutions of the Schrédinger wave equation for an electron propagating in the z
direction with a group velocity v,, are shown geometrically. The normal velocity of the helical right-handed (RH)
and left-handed (LH) filaments, v,,, is due to both rotation and translation of each filament. The propagation vector
k, can be resolved into its two components k, and k, as shown and compared geometrically with the propagation
vectors for the photon in a wave guide in Figure 6, to give a dispersion relationship here of

TAG = VN ompton + Ve brogie OF @ = Wgmpron + K7,
which is of the same form as for the photon in a wave guide. W and W* are, of course, joined by loops at the front

and rear of the electron wave packet as shown in Figure 3. Both W and W* are necessary in order to produce a |'chaim
electron. Note that the rotational frequency, +w’, is not to be confused with the observed frequency w.
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sphere” shell of radius r instead of a helical superstring of
radius r,,, then

GMZ|

r ’

M = e/VG = 1.86 X 10°° gm, Mc* = ec/VG = 1.67 x 10"
ergs = 1.05 x 10" GeV, and r = 1.38 x 10" * cm. In view of
the values obtained for £, and ., would not 10" GeV be
a better benchmark than 10" GeV for characterizing the
magnitude of superstrings?

The primitive pedagogical electron model of Figures 1
and 2 not only shows what role superstrings have in the
universe, but also shows how a charged entity like an elec-
tron can exist and prevail: Behold therefore the I'chaim
electron and other fermions, after the Hebrew toast to life!
Without the superstrings there would be no matter, no
chemistry, no universe! It is quite possible that the gravita-
tionally equilibrated fiber, our superstring candidate, has
itself a finer structure in the form of a hyperfine helical
spring (a new realm of Riemannian manifold), and that it is
this hierarchy of Riemannian manifolds that gives rise to
the theoreticians’ conceptualized 26-dimensional space.
We suggest that our gravitationally equilibrated fiber repre-
sents the physical “compactification” of all of those dimen-
sions, of all that hierarchy of Riemannian manifolds.

Although at this potentially ecstatic moment when we
suspect that the Holy Grail of the true Grand Unification
Theory has revealed itself, we must not pause for celebra-
tion; we press on to search for more succulent dividends
this revelation might produce. The torus of Figures T and 2
can support the helical deformation waves shown in Figures
3, 4, and 5 to produce the de Broglie-Einstein waves with
the appropriate dispersion relationship. The striking simi-
larity of a photon’s rest mass in a wave guide (Figure 6) to
the electron’s rest mass (Figure 4), shows that rest mass and
total mass can be understood with a new and incandescent
clarity, since all mass is electromagnetic in character—no
lump mass exists!

The stringlike structure of the electron is a model for
the structure of most other simple fermions—the p- and -
mesons and quarks. The strong, short-range nuclear force
can be understood schematically in terms of an electromag-
netic interaction between two tightly telescoped fermions,
each with the morphology of Figure 1. The electromagnetic
interaction energy can then be equal to the rest energy of
one of the fermion components, which equality is what is
meant by the expression “strong force.” The I'chaim elec-
tron should also fit well with the concept of the electro-
weak force because, as Figure 5 shows, the spin and mag-
netic moments line up with group velocity only when the
electron reaches relativistic speeds, which is experimental-
ly shown to be true for beta decay.

Since the stringlike /"chaim model for fermions is achiev-
ing at least some modest success, a stringlike model of a
photon is advanced in Figure 7. With such a graphically
depicted photon itis possible to characterize a gravitational
reaction as completely electromagnetic in character. The
messengers of the reaction are gravitons. Each graviton is
composed of two matched, oppositely directed, oppositely
rotating, tightly telescoped photons coupled to the sponta-

ez
spth = I’&T = IsphEgl = |_1"I2

neous, oscillating, electrical dipole polarization of the two
neutral bodies undergoing the attractive induced electrical
polarization, as shown in Figures 8 and 9. Donald Conant
has used this conceptualization with the fine structure con-
stant a (= e’/fic = 1/137) to derive algebraically the gravita-
tional constant G to within one part in 1,000 (Conant 1978). !
However, the graphical description of the /"chaim photons
and the gravitons that they constitute is really required if
the argument is to be successful pedagogically.

All four of the forces that have to be unified in any Grand
Unification Theory have been quantitatively accounted for

AN

|
Spir"a =hi/2n / “\!r 8
[

I\

- R
N ="\ Resultant
H= eﬁf2m0.cn spin =
(h/2)sin B
Resultant p

A Velocity of charge = ¢

Figure 5
DISTRIBUTED NATURE OF FLYWHEEL SPIN
AND MAGNETIC MOMENT

This elaboration of the flywheel in Figure 3 shows the
distributed nature of the spin and magnetic moment
W, where n is the number of half wavelengths (A/2).

The normal velocity v, of the filament of radius r, is
v, = c. The group velocity is v, = c sin 8, while the
phase velocity is v, = c/sin 8.

A=fdh=m—f§LZ“d9

_ 2nR _ cos 6

“tanB " sinB

oY1 =sin®8 __h 1 - (4Ic)
sin 6 m, € VY,lc
h h _ h

i my v,/ V1 - (ngfcz) N YMo Vg - myv,’
where
m, = -"""-'u,.HI 1— 32 =Ymy,,

B=vJc, and y=(1-8)"

Thus also VA = ¢ = ¢'lv, = ¢’m/h, or hv = mc,
which is the Planck relationship. Also, y = 1/cos 8 =
sec 6. The spin of each loop (A/2) is hi2n. The totality
of spins of all n loops (A/2) added algebraically (not
vectorially) is #i/2. The sum of the components in the
z direction of the spins of all n loops is #/2 + sin 8,
which is indeed experimentally the case in beta
decay.
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THE ELECTRON COMPARED WITH A PHOTON
IN A WAVEGUIDE

While the photon is considered to be an “uncharged
particle of zero rest mass” and the electron a “charged
particle of finite rest mass,” their dispersion relation-
ships suggest a strong similarity when the photon is
confined to a waveguide, as shown.

The electromagnetic wave made up of photons
with free-space wavelength N, is propagating in the
TE,, mode between two parallel plates (a waveguide)
aty=0andy=a: A\, = A\, = A/sin 8; v, = c/sin B;
and ¢ = AyV. The cutoff wavelength A, = 2a. Wave
fronts are shown propagating at a normal velocity c.

Compare the resolution of the propagation of k,
into its components k, and k, with that of Figure 4 for
the free I'chaim electron. The resolution of k, into its
components gives a dispersion relationship w* = w;,
+k;c’, where w, is the cutoff angular frequency asso-
ciated with the cutoff wavelength A, = 2a, and k,
= 2rVA, where A, is the guide wavelength. A similar
dispersion relationship holds for an electromagnetic
wave propagating through a plasma of plasma fre-

quency,
1

_ [4mne®}
===

w’ = wp + k.

namely,

4
H 2R,
[ 1. e f
E — o
LY 2r,,
rotation
Figure 7

THE L’'CHAIM MODEL OF THE PHOTON,
The I'chaim model of a photon propagating toward
the observer. A pair of induced virtual charged fila-
ments bearing charges +e and —e are propagating at
a velocity c as they orbit around their common center
line with a peripheral velocity w,R, = ¢, where w =
2nv, Av = ¢, A = 2nR,, and v = c/21R,..

If the length of the configuration (wave packet) is
nA, the electric field |E| at a distance r, from each of
the filaments is E = e/mr R n, and the magnetic field
|H| = |E|. Since there are two filaments, the photon’s
electromagnetic energy is

2Rph R 2e’ 2e® R
b= | g = in; 2
T P P L

4¢> AN 4e’v, R, 4hva,6 R,

=—Ine—=—=—In-t=——In-*

nA 2, hc o, n o,

=2hva' R, _ 2hv | R,

" r, Tn137 3 E
To consummate the Planck relationship of E = hv, it
is necessary thatmi"'In R, /ry, = 137h/2. The spin of this
right-hand rotating photon is hv/c* - R ¢ = #, which is
what it should be. The momentum of the photon is
the integrated effect of the Poynting vector.

on a simple, nonmysterious, electromagnetic basis. Per-
haps it is unnecessary to attempt the expensive task of try-
ing to reconstruct that fanciful process known as the Big
Bang by building a Super Collider.
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MODEL OF THE NEUTRON

In this schematic diagram of a neutron composed of
one +2e/3 up quark and two —e/3 down quarks, the
neutron undergoes linear polarization in the x direc-
tion to form an oscillating electric dipole coupled to
the two circularly polarized, mutually telescoped
photons, one coming into the neutron, and the other
going out from the neutron, as indicated. Arrows on
the circles indicate the sense of the circular polariza-
tion. The plus and minus charges on the x axis for
wt = 12 and wt = 31/2 indicate the states of linear
polarization of the neutron at that time.

The upper ends of these photons are coupled to
another polarizing, neutral body in the same way to
produce a gravitational interaction between the two
bodies. The coupling of one photon to one dipole
requires the formation of five additional charge bonds
compared with the isolated charge bond of just the
dipole itself. Fach photon has a spin of *h. Taken
together, the two photons constitute a graviton.,
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Figure 9

GRAVITONS PASS THROUGH THE NEUTRON
Here a neutron intervenes between two bodies in
gravitational interaction—one above, the other below
the neutron. The gravitons involved in the interaction
effectively pass through the neutron, which is polar-
ized into an oscillating linear dipole, almost as if it
were not there. The neutron does not shield or cut off
the gravitational interaction. The process is analogous
to visible light passing through a dielectric such as
glass.
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* This work is helpful to readers lacking prior knowledge of string theory. Gross
writes: “String theory says that if we look at a quark with a good microscope,
that can see distances of 10™* centimeters, we will not see smaller constit-
uents, but rather the quarks will look to us like closed strings. . . . A point
particle has no structure, but a string can do many things and each vibration
of a string (like the harmonics of a violin string) corresponds to a separate
elementary particle. . . ."
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id superstring, is used to construct the

rtner- swdchmg deuteron daisy chains that hold baryons

together and HECo

quel to the author’s “Plasmoid Construction of the
Superstring” also appearing in this issue.

In the current parlance of ”superspace” and ”supergrav-
ity” the famous Planck length (AG/c’)"” = 1.6 x 10~ cm and
corresponding energy or mass (Ac’/G)"” = 1.22 x 10" GeV
refer to the quantum fluctuations of the vacuum (or free
space) where the dimensions are so small and the corres-
‘ponding masses of photons or particles whose wavelengths
can fit into those dimensions are so large that space be-
comes a blinding foam and spray where the turbulent and
chaotic formation and destruction of extremely small black
holes makes any further description of the situation impos-
sible. The frequencies and energy densities are so vastly
out of our earthly experience that our nervous systems are
completely unaware of this turbulent environment, even as
we are constantly being penetrated by cosmic rays without
feeling pain. The ordinary creatures of the Earth are as blind
and deaf as moles underground, completely insulated from
the din of a turbulent battle raging between twa armies

-above them. Matter (mass) and its corresponding gravita-
tional properties represent mild perturbations in the other-
wise uniform character of this foam, this blizzard of turbu-
lent energy jumping in and out of tiny black holes. The
theoreticians who paint pictures of this foam are desperate-
ly searching for experimental evidence of a “superstring,”
(Ginsparg and Glashow 1986; Bostick 1988) an eel-like in-
habitant of this foam, whose energy is about 10" GeV.

This author claims that his 1961 prize-winning essay for
the Gravity Research Foundation, “Hydromagnetic Model

T his is an inevitable and intellectually mandatory se-
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the structure of the periodic table.

of an Elementary Particle” (Bostick 1961, 1978, 1985, 1986),
is the map that can lead the theoreticians to their Holy
Grail—the Grand Unification Theory (GUT)—and their
Golden Fleece or Blizzard of Gauze (superstrings).

One must recognize that the Planck mass (or energy) of
(hc’/G)"™ = 1.22 X 10 GeV and the energy of the hypothe-
sized superstrings the theoreticians associate with the
Planck energy surpasses by 78 orders of magnitude the en-
ergies 0.007 to 1 GeV associated with elementary particles
like the electron or proton. Even the largest cosmic ray
showers reach an energy level of only 10" GeV. Note that
the author’s gravitationally equilibrated string has an elec-
tromagnetic field of energy of ., = 6"ec’/G" = 2.54 x 10"
GeV, which does not explicitly contain Planck’s constant h,
butcontains the electronicchargee. Theenergy . .E; = 6 ecz;f
G"” of the gravitationally equilibrated, helical string of the
electron attains a value that is only a factor of 5 (less than
one order of magnitude) less than the Planck energy. Thus,
in terms of energy, the gravitational equilibration of the
fermions’ basic string of charge *e should be considered in
the same class with the Planck mass and the theoreticians’
superstring; the electron (and other fermions) is essentially
astringlike dark gray “hole” if not a black hole. In order for
the electron to exist it must be a minimum-free-energy,
force-free configuration which is equilibrated gravitational-
ly (a black hole). This author suggests that existentiality is
such a strong basis for argument that Nature was obliged
to select the charge of e = 4.774 x 10 " esu in order for the
electron to exist, and the fine structure constant a = e’/hc
accordingly came out to be 1/137, and the corresponding



electromagneticenergy .f, = 6"ec’/G" of the gravitationally
equilibrating string turned out to be very close to the Planck
energy (mass).

We can now pictorialize our argument by utilizing that
word “foam,” which the theoreticians have so dramatically
employed to characterize the chaotic state of quantum
fluctuations of the vacuum at the Planck length: In the
breaking of a great ocean wave in a storm at sea, the turbu-
lence is indescribably complicated, but the whitened spray,
foam, and mist are made up of billions of droplets and
bubbles, each one of which is a perfect, force-free, mini-
mum-free-energy, equilibrated sphere, even as our /'chaim
electron (and other fermions) are equilibrated, force-free,
minimum-free-energy, stringlike entities. In the wild turbu-
lence of a blizzard, each snowflake is a well-organized,
beautiful, minimum-free-energy entity.

The inspiration for this concept of the /'chaim electron
has come not from the giants of quantum theory, but from
experimental plasma physics, wherein Nature has generat-
ed beautiful plasmoids even as it can generate countless
droplets and bubbles of foam and spray in a breaking ocean
wave and countless snowflakes in a blizzard.

If the reader is willing to concede that our stringlike mod-
el of the fermion has now been sufficiently established,
we will pursue the concept of the strong force between
nucleons, which this model illuminates, and its role in the
construction of the nucleus and in fusion itself. It can easily
be shown that if two stringlike fermions telescope on each
other or lie close to one another for enough of their length,
the electromagnetic interaction energy between them can
be comparable to the rest energy of either fermion, and
this is what is meant by the concept of the short-range
strong force—one of the four famous forces in GUTs.

Since it appears that quarks (Fritzsch 1983, Bernstein
1989) in nuclear physics (like sex in our drama and litera-
ture) are “here to stay,” at least for a while, we will deal
with stringlike quarks to construct our proton and neutron
of Figures 1,2, 3, and 4.

We construct the proton out of /'chaim quarks, specifi-
cally two up quarks each of charge q, = +2e/3, and one
down antiquark of charge q, = —e/3, which will give us a
proton of charge q, = +e, where e is the magnitude of the
electronic charge.

We commence with the proposed primitive geometry of
the elastic flywheel as shown in Figure 1. The three quarks
are shown in Figure 1(a) as being toruses, each of the same
mass 2m = m, and same radius R being “assembled” along
the centerline, and in Figure 1(b) they are “assembled.” The
various parameters are indicated in Table 1, and everything
works out fairly well, if the mass of the proton m, = 2m =
m,; = 2E,/c’, where m; stands for the total mass, which is
two times as great as the electromagnetic mass, E/c’. Half
of my is due to the energy stored in the “elastic flywheel.”
Since the masses of the individual quarks are not known,
because they are never observed in the state where they are
separated from their companions, we assume for simplicity
that the mass of each quark before itis bound to the others
is my = 2m = 2E/c’ = m,, where m, is the net mass of
the proton. £, is the electromagnetic field energy of each
individual quark. It will be assumed that the binding energy

Down quark Up quark

(a) Up quark

—.{ [—— 2r, of down quark

Figure 1
MODEL OF THE PROTON
Primitive model of the proton, without de Broglie
waves, assembled from three quarks (a). The quarks
are seen edge-on in (b). Characteristics of the model
are tabulated in Table 1.

g quark
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2r, of down quark i— / superstring
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Figure 2
WAVE PACKET FOR A FREE PROTON
De Broglie wave packet for a free proton with a veloci-
ty v in the z direction.
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Table 1
CHARACTERISTICS OF THE PROTON MODEL

Characteristic Up quark Down quark Up quark Net for proton
s 2e e 2e
q = charge o] . £e e
3 3 s
_q R 45¢° R o A 45¢° R - e’
E=am Io _n—R_mrc 118 Inro ﬁlnro ﬁ":
E m m m
' & ¢ c
my = total mass 2m 2m 2m
2
Spin = L in i .459"’InE -1 19"’}nE .'4.'59‘1ln’ri
nc Iy T Ty fo
3 = =
2 2
R
Value of In ;- Necessary to make
[+]
spin n i n
correct (r, is the variable) 2.2(5)1 37 9‘1(5)137 2.2(5)137
Value of In rE necessary to make
o
each
2E,
quark mass my = Pl 2m same same same
_ o m_gﬁ_ gh 2 eh 1 eh 2 eh 5 eh
M= magnerComen ™ o~ = 2mo 3 2mwc 3 2mw 3 2mwc 3 2myc
-— L ol —
Current direction
) <J J
If binding energy is 2m; 2m, 2my . _2m: _4m
37 37 3F Total binding energy =T &
Net mass = m;= 2m
my = m, = proton mass
Table 2
CHARACTERISTICS OF THE NEUTRON MODEL
Characteristic Down quark Up quark Down quark Net for neutron
q = charge 2 2 8 0
3 3 3
Spin k! T i i3
2 % 2 -
_m_m n n n _3x2m _3m;
51—55—55 9.1(5 137 2.2 5)13? 9,1(5)137 ZE:'—'E!———CT
Increase lnrE by factor 9.1 22 9.1
o
= - L ok _2 ek . 4 Of
H = magnetic moment 32meo 3%mwc 32mc 32me which is too low. If R is increased
- — — 1.9
by —= = 1.4, then

1
W = —1.9 nuclear magnetons
my = m, = m, = neutron mass
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Down quark

(a) Downquark Up quark

(b) @

Figure 3
MODEL OF THE NEUTRON
Primitive model of the neutron, without de Broglie
waves, assembled from three quarks. Characteristics
of the model are tabulated in Table 2.
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Figure 4
WAVE PACKET FOR A FREE NEUTRON
De Broglie wave packet for a free neutron with a veloc-
ity v in the z direction.

‘—H‘_PV : . i P %

Shorthand: E ol e

Figure 5
STANDING WAVE PACKET FOR NEUTRON
IN A POTENTIAL WELL
Standing wave packet fora neutron in a potential well.
Shorthand notation of quark positions shown below.

Shorthand; .

Figure 6
STANDING WAVE PACKET FOR PROTON
IN A POTENTIAL WELL

Standing wave packet for a proton in a potential well.
Shorthand notation for quark positions shown below.

of each quark, one to another, can be if necessary a large
fraction of its mass when it is unbound.

From the previous essay we recognize that the toroidal,
I’chaim, stringlike electron must exhibit the W and W* wave
functions in its configurational deformations (Figures 5, 6,
and 7). Itis perfectly natural that the /’chaim proton will do
likewise, where instead of a single superstring (gravitation-
ally equilibrated charged electromagnetic fiber) whose
electromagnetic energy _F, = 2.54 x 10" GeV as with the
electron, there are three superstrings, one for each quark,
the two +up quarks being bound together by the interven-
ing —down quark and their mutually parallel electrical cur-
rents with their net mass m, = ém — binding energy = 2m
= 2E/c* and R = AifZmc. For a free proton with a velocity v
in the z direction, the de Broglie waves of W and W* are
schematically illustrated in Figure 2. The author suggests
that none of these quarks is stable or observable by itself,
because none of them possesses by itself the magical
charge value of g = e, the electronic charge that confers
gravitational equilibration. It is postulated that only be-
cause of their mutual close association, which produces a
net charge of +e, can their composite superstrings become
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Figure 7
STRUCTURE OF THE DEUTERON

Spins and magnetic moments for the deuteron in its
'S, state and its ' D, state are shown in (a). A suggestion
for the standing de Broglie wave packets of the deu-
teron’s quarks is shown in (b), where the center of
mass of the deuteron is at rest. Shorthand notation is
indicated.

Spin 2, expectp = -1.9
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Figure 8
SCHEMATIC FOR HELIUM-3
Shorthand diagram for ;He.
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Winston Bostick
Plasma filaments photographed in the plasma focus device
at Stevens Institute. These force-free structures carrying cur-
rentinspiredthe author’s model for onta and their magneto-
electrodynamics. In this photo, the inner electrode is lo-
cated at the circle at the center of the sheath. The outer
electrode is located at the circumscribing circle. The current
is carried in plasma vortex filaments, which look like pairs
of radial lines in the photo.

Spin &
(1s,15%
—— e I
n p n
e —_— -—
Spin 2 Spin 2 Spin —
Figure 9
SCHEMATIC FOR TRITIUM
Shorthand diagram for }H.

eligible for gravitational equilibration.

The next on (baryon, hadron) to be constructed on the
I'chaim principles is the neutron, which is shown schemati-
cally in Figure 3. The neutron magnetic moment of y, =
—1.9 nuclear magnetons can be achieved only if R for each
of the three quarks is increased by a factor of 1.4 over what
it would be if R = #i/m c. Figure 4 shows the configuration
of a free neutron moving through space with a velocity of
vin the z direction with respect to the observer.

For both the proton and neutron it can be seen that the
strong, short-range force that binds the quarks together is
the powerful electric attraction between the closely super-
imposed, adjacent plus and minus toruses formed by the
locus of the rotating helical wrapping of their superstrings
and the magnetic attraction of their corresponding parallel
(not antiparallel) electrical currents. As already stated, this
interaction energy between each adjacentbonding pair can



easily be comparable in magnitude to the mass energy of
one of the components of the pair. With the geometry of
I'chaim (or living) stringlike onta, this short-range strong
force can be explained to a college freshman. QED and
QCD—with their algebra of gauge symmetries and their
lumped (mathematical point) mass and lumped charge—
for decades have not been capable of elucidating the strong
force for us ordinary mortals.

Figure 5 represents the neutron held in a standing-wave
pattern by a strong, externally produced, centrally-inward-
directed electric field, which produces some polarization
of the neutron. Figure 6 represents the proton held in a
standing-wave pattern produced by a strong, externally ex-
cited, centrally-outward-directed electric field which pro-
duces some polarization of the proton.

Next we tackle the deuteron, which represents Nature’s
ability spontaneously to produce fusion energy by bringing
a proton and neutron together with the release of energy
in the form of a gamma ray of 2.23 MeV energy. If there

are internal motions of the component quarks within the
proton and neutron, the standing waves set up by these
captive individual quarks might look momentarily as Fig-
ures 5 and 6 suggest, where the kinetic energy of internal
motion is in the zdirection and the center of mass of proton
and neutron is stationary in the observer’s frame of refer-
ence. It can be seen that at this moment the proton and
neutron are each polarized into a quadrupole along the z
axis. If the neutron and proton should approach one anoth-
er along a common z axis, it can be seen that when they
come close to one another the electrical attraction between
the adjacent +2e/3 of the proton quark and the —e/3 quark
of the neutron will pull the neutron and proton together.
Experimental measurements of p,, the magnetic moment
of the deuteron, yield the value p, = 0.85647 nuclear mag-
netons. In this bound state with binding energy of 2.23
MeV, if the proton and neutron spins are lined up perfectly
in the same direction (a so-called triplet S state, °S,), the
sum u, + uy = 2.7896 — 1.9103 = 0.8793 should be exactly

id Attra;:tive id He * on
oEmET  mEEER —— e s TEEEe e e = ] P
p n p n p n P +~2.4 MeV
2 + . 2 1
id Attractive d — P + °H
b= s = T = T — e—— + L e - ] ——
o P on P : P :
Spin 1 Spin 1
e
1d d —
o= cE== P + e memms mmmmwm — |nitial orientation is unfavorable
p n n p
Figure 10
D + D FUSION REACTIONS
Shorthand diagrams for fusion reactions jd + id — ;He + n and jd + id - |H + p.
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Figure 11
D + H FUSION REACTION
Shorthand diagram for fusion reaction id + {H— jHe + n. Note formation of deuteron daisy chain ring for ;He.
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Figure 12
SCHEMATIC OF HELIUM-4
Possible three-dimensional deuteron daisy-chain
rings for ;He.

Closed “ring”

o Neutron

@ Proton

Figure 13
SCHEMATIC OF CARBON-12

Probable deuteron daisy-chain tetrahedral rings for
"2C. Here one tetrahedron is inscribed within another,
which is in turn inscribed within a cube. The six neu-
trons are located as follows: two on the vertices of the
inner tetrahedron, and four on the edge midpoints of
the larger tetrahedron (which are also the face centers
of the cube).

equal to the measured p,, which it is not (Figure 7). The
discrepancy is accounted for by requiring the deuteron to
exist in the °S, for 96 percent of the time and for the re-
maining 4 percent, to exist in a D state of orbital angular
momentum with a quantum number equal to 2. Since in
the ’S, state all the orientations of the spins V2 + % = spin 1
are a priori equally probable, the state is considered to be a
spherically symmetrical state (hence the “S” terminology).
But since there is a4 percent intrusion by a D state which is
not spherically symmetrical, the situation is conventionally
diagrammed as in Figure 7. There is also a hypothetical,
slightly unbound, virtual singlet state of spin 0, 'S.
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In Figures 5 and 6 we have indicated a shorthand repre-
sentation of the +2e/3 and —e/3 quarks in the construction
of the neutron, and this shorthand notation will be used in
the construction of JHe, H, He, and the larger nuclei.
Figures 7(a) and 7(b) show the deuteron in shorthand nota-
tion. Figure 7(b) suggests how the standing wave functions
for the de Broglie waves of the individual quarks might
appear to be fitted to one another in the deuteron. Short-
hand notation is also shown. Figure 7(b) attempts to portray
for the deuteron the geometry of the bridging nature of the
strong force asitis produced by I'chaim, stringlike, fermion
quarks.

Figures 8 and 9 show respectively ;He and {H (tritium) in
shorthand notation. Figure 10 in shorthand notation shows
the fusion reactions id + 3d — JHe + )n + 2.45 MeV and
id + 7d— H + Ip + 2.4 MeV. Note that in Figure 10(c), if
the orientation is not advantageous, the effect of the two
up quarks (both having charge 2e/3) being juxtaposed is
repulsive instead of attractive.

Of course, the monopole repulsion of the two +e
charges, one on each deuteron, always is long-range repul-
sive. Figure 11, in shorthand notation, shows the fusion
reactionjd + jH—He + jn + 14.1 MeV. The simple diagram
of Figure 11 implies that ;He is a completed, closed shell



Closed “ring"

o Neutron

® Proton

Figure 14
SCHEMATIC OF OXYGEN-16
Probable deuteron daisy-chain tetrahedral rings for
0. Here there will be aerial-trapeze-artist partner-
switching action so that all protons will be involved.

or closed ring where the two neutron spins and magnetic
moments |, cancel each other, as do the two proton spins
and magnetic moments i, leaving a nucleus with neither
spin nor magnetic moment. Itis our intuitive prediction that
the “ring” representing ;H in Figure 11 does not necessarily
have to lie in a flat plane, but that the protons and neutrons
might occupy the apices of atetrahedron as shown in Figure
12. And it is quite possible for there to be a yawing motion
back and forth between the two states depicted in Figure
12;

The rationale for considering this tetrahedral geometry
comes from the work of Moon and Hecht (Hecht 1988), who
have postulated that in the buildup of the atomic nuclei out
of neutrons and protons itis the protons that tend to occupy
the sites that are the apices of the five regular Platonic solid
figures—tetrahedron, cube, octahedron, icosahedron,
and dodecahedron. It can be seen from Figures 7 through
12 that the neutron and proton are not mathematical points
and that their constituent fermion quarks are not mathe-
matical points. The forces, rather than being characterized
as “exchange forces” between mathematical points, should
be recognized as bridging forces produced by charged,
stringlike, tensile-strength-possessing, de Broglie-wave-
exhibiting I'chaim fermions—quarks whose energy of reac-
tion (binding) between one another can be comparable in
magnitude to their own individual mass energies. This is
the exhibition of the strong force as already described for
stringlike, I’chaim fermions. In the jHe nucleus and the
heavier nuclei yetto be described, the long-range, mutually
repulsive coulomb force of the protons on each other will
have a tendency to blow the protons away from their joint

Figure 15
CONSTRUCTION OF NUCLEI FROM
FLUORINE TO SILICON

Diagram of a cube nested within an octahedron (a
total of 14 available vertices), the configuration re-
quired for nuclei of atomic number 9 to 14. Shown in
dark gray is the path of a typical aerial-trapeze-artist,
partner-switching deuteron daisy chain where the
protons at the apices of the octahedron are deuteron-
connected with the neutrons at edge midpoints of
the inscribed cube.

center of mass, like the dots on the surface of a spherical
balloon as it is being inflated by the increasing pressure of
air on its interior.

It is only the tensile-strength-producing bridging forces
in conjunction with the strong force of these /"chaim plus
and minus fermion quarks that hold the protons back and
permit them to assume the stable, minimum-free-energy
configurations worked out by Moon and Hecht (Hecht
1988). It can be seen from Figure 12 that jHe represents a
“closed shell” or perhaps more appropriately a “closed
ring” where the net magnetic moment and spin, each of
which is distributed (not lumped), adds up to zero. The fact
that jHe and ;Li do not exist is an indication that the bonds
of jHe are fairly well saturated and do not wish at this stage
to pick up individual neutrons or protons. However fLi and
‘Li do exist, so apparently 3He can be persuaded to intermit-
tently unsaturate its bonding to the extent of picking up a
’H (deuteron) or a H (triton). From there on we can have
isotopes of ;Be and !B, but {Be insists on immediately
breaking up into two jHe.

It is apparent from the formation of the ;He ring that the
deuteron is the perfect “daisy” for the construction of a
daisy chain that can complete the ring for ;He. For the brief
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Figure 16
CONSTRUCTION OF NUCLEI FROM
PHOSPHORUS TO IRON

The octahedron (with its inscribed cube, not shown)
nested within the icosahedron: 6 of the 20 faces of
the icosahedron receive vertices of the octahedron.
Each vertex divides the altitude line of the icosahe-
dron’s triangular face in the divine proportion. This is
the configuration required for nuclei of atomic num-
ber 15 to 26. Daisy-chain action shown in dark gray,
similar to that of Figure 15, but occurring between the
apices of the icosahedron and the edge midpoints of
the inscribed octahedron.

life that {Be enjoys before it divides into two iHe, it very
likely follows the Moon-Hecht scheme of the four protons
at the apices and the neutrons at the edge midpoints of the
tetrahedron. Adding another neutron apparently makes it
possible for ;Be to resist the tendency to split into two iHe:
:Be exists. And "B and "!B also exist. As Moon and Hecht
proceed to construct the geometry of the nucleus, the pro-
tons appear at the vertices and the neutrons at the mid-
points of the edges of the nested regular Platonic solid
figures.

When we come to ';C, a stable and abundant nucleus, let
us reproduce the scheme of Moon and Hecht and place
thereon the shorthand notation of the bridging plus and
minus fermion quarks. The four protons are placed at the
apices of a larger tetrahedron and the neutrons are placed
at the midpoints of the edges of that tetrahedron, as shown
in Figure 13.

The restraining effect of the tensioned deuteron daisy
chain is thus abundantly obvious in its role of keeping these
protons from flying away. It is assumed that jHe is in tetra-
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Figure 17
CONSTRUCTION OF PALLADIUM-106
Daisy-chain action shown in dark gray, occurring be-
tween the dodecahedron and its inscribed icosahe-
dron, as in "3wPd.

hedral form and is inscribed inside the outer tetrahedron.
The circles represent the locations of the neutrons.

Figure 14 shows the configuration for the very stable ;O
nucleus as proposed by Moon and Hecht. They have pulled
the two protons out of the closed jHe ring and put them at
two of the apices of the cube to flesh out its eight apices.
Four of the protons at the apices of the cube appear to
be left out in the cold since they are not included in the
tetrahedral bonding ring shown. These protons can be ac-
commodated in the bonding ring if 50 percent of the time
the bonding ring can shift its circuit to include these four
protons and avoid the four initially bonded protons, per-
forming like aerial trapeze artist partners. Presumably the
bonding ring oscillates rapidly between these two states so
that on the average all protons are held in thrall against
their mutually repulsive positive charges. With jNe the two
protons are put back into the inner tetrahedron and a very
stable nucleus is formed that has two completely closed
“shells.” There are an additional two neutrons which must
apparently be accommodated at the midpoints of two of
the cube’s edges. The interior of )Ne is a jHe tetrahedron
inscribed within a larger tetrahedron.

An explanatory map for the fiducial stages of the con-
struction of nuclei up through "Pd, as tabulated by Hecht
is provided in Table 3.

In the construction of the nuclei of the remainder of the
periodic table up through “3U, Moon and Hecht propose
that a second ,,Pd nucleus is grown onto the first (Figure
18). In this process the bonding effect of deuteron daisy-
chain networks plays an encore role in keeping the protons
from escaping and the neutrons from decaying. As Hecht
points out, in *}U the 146 neutrons are considerably in
excess of the 120 neutrons represented by two "5Pd nuciei.
But he recalls that there were a few left over empty faces of
the icosahedron into which the octahedron was fitted. The




Nucleus

Table 3

THE MOON-HECHT MODEL OF THE ATOMIC NUCLEUS

Proton Structure

Neutron Structure

1go

Completed proton
shell

Eight protons at the 8 vertices of the cube, inside of which
are the 2 inscribed tetrahedral daisy chains

2 neutrons in small interior tetrahedron; 6
neutrons located at the midpoints of the
edges of the tetrahedrons, which are also
the midpoints of the diagonals of the cube
(Figure' 14). There are two switching
tetrahedral deuteron daisy chains that keep
the protons from flying apart

20
jaNe

A completed atomic
shell or period

S
7S

Completed proton
shell

Two protons placed at 2 of the 6 vertices of the octahedron
within which the cube is inscribed. These protons carry on
a switched, daisy-chain network with the outer neutrons

Hecht assumes that 2 neutrons have been
added to the small interior tetrahedron

An additional 6 protons placed at the vertices of the
octahedron, within which is inscribed the cube whose
vertices are located at the center of each face of the
octahedron

4 neutrons now at the vertices of the inner
tetrahedron; 6 neutrons at the midpoints of
the larger tetrahedrons (the midpoints of
the cube diagonals). An additional 4
neutrons at some of the midpoints of the
cube which participate in deuteron daisy
chains with protons at vertices of the
octahedron (Figure 15)

ToAT

A completed atomic
shell or period

Of the 12 vertices of the icosahedron, within which there is
inscribed the octahedron, four are occupied by protons,
which can form deuteron daisy-chain links with the neutrons
at the midpoints of the edges of the cube (Figure 15)

An additional 12 neutrons now occupy the
midpoints of the edges of the cube

*Fe

Completed proton
shell

aeKr

A completed atomic
shell or period

All 12 vertices of the icosahedron (within which is inscribed
the octahedron) are now occupied by the additional 12
protons (over 23Si), which carry on a deuteron daisy-chain
network with the 12 neutrons at the midpoints of the edges

of the octahedron (Figure 16)

All 12 edge midpoints of the octahedron
are now filled with the 12 neutrons, 4 of
which came from removing the 4 neutrons
from the inner tetrahedron

Ten of the 20 vertices of the dodecahedron are now
occupied by protons, which carry on daisy-chain networks
(some switching) with the 18 neutrons that occupy 18
midpoints of the edges of the icosahedron (Figure 17),
which has a total of 30 edges

'3ePd

Completed proton
shell

All 20 vertices of the dodecahedron are occupied by
protons, which carry on a network (some switching) via
deuteron daisy chains with the 30 midpoints of the edges of
the inscribed icosahedron (Figure 17), which are now
occupied by neutrons

18 neutrons now occupy midpoints of the
edges of the icosahedron (30 edges in all)

The 30 midpoints of the edges of the

- icosahedron inscribed inside the

dodecahedron are now occupied by
neutons which carry on daisy-chain
networks with the 20 protons at the 20
vertices of the dodecahedron

latter’s vertices took up only 6 of the 20 faces, leaving 14
open. For the “two halves” of the uranium nucleus, that
leaves 28 extra locations for neutrons to roost, 26 of which
are used to create uranium-238 (26 + 120), the stable con-
figuration. Uranium-240, the heaviest isotope of the last
naturally occurring element, with a half-life of 14.1 hours,
fills up all 28 of those locations with neutrons, for a total of
148 neutrons. In U one of those neutrons must be used
to establish a deuteron daisy-chain link between a proton-
filled vertex of the dodecahedron of one ,,Pd nucleus and
a face of the juxtaposed dodecahedron of the other ,,Pd
nucleus where there is located the vertex of the icosahe-

dron inscribed within that dodecahedron (Figure 19). Or
alternatively the daisy chain link between the two ,Pd nu-
clei can be made as shown in Figure 20. Or the daisy-chain
link could be made by a neutron which connects the cen-
ters of two faces of the two ,,Pd nuclei.

A I'Chaim Filamentary Model of the Neutrino
The accompanying essay for the 1989 Gravity Research
Foundation contest contains a simple photon model that
involves two filaments, one charged +e, the other —e, pro-
jected at the velocity of light and rotating around each oth-
er. A more elaborate and probably more accurate model
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Figure 18
GEOMETRY OF NUCLEI BEYOND PALLADIUM

In the Moon-Hecht model, to go beyond palladium
(atomic number 46), represented by the completed
dodecahedron, an identical dodecahedron joins the
first at one face (a). When joined in this way and with
all vertices having protons, the two represent the nu-
cleus of radon (atomic number 86). To go beyond
radon, the twin dodecahedra open up, using a com-
mon edge as if it were a hinge (b). To create protactini-
um (atomic number 917), the hinge is broken at one
end and the two dodecahedra remain connected at a
single point (c).

is shown in Figure 21, where there are north and south
magnetic filaments as well as the +e and —e electrically
charged filaments. If the positions of the north and south
filaments are interchanged, the magnetic and electric fields
of the north and south filaments cancel out those of the +e
and —e filaments in all regions except very near to the
filaments themselves, as shown in Figure 22. The total ener-
gy and ability to carry spin is not greatly hampered, because
most of the energy is concentrated in the intense electrical
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Figure 19
A POSSIBLE CONSTRUCTION OF URANIUM-238
One possible way in which the deuterium daisy chain
is used to construct U out of two '"%Pd.

and magnetic fields close to the filaments. However the
cross section of the structure is vastly diminished because
the area of cross section of the slender filaments is vastly
smaller than the whole structure for a photon. We have
suggested thatthe electrical and “magnetic” charges on the
filaments of the photon are virtual and induced, rather than
being provided by the helically wound, gravitationally
equilibrated fiber (the superstring). We now suggest that
the charged filaments of the neutrino each possesses a
helically wound superstring, plus and minus, north and
south. The photon is generated by an oscillating electric
dipole, but the neutrino comes from processes involving
the rearrangement of elementary onta: beta decay of the
neutron, decay of pions, muons, and tau mesons, all of
which possess superstrings.

More About Gravitation and Unification

The way in which the long-range, attractive (but very
weak) gravitational force is carried by the paired, counter-
rotating, counter-transmitting photons (gravitons) is out-
lined in the previous essay. It also explains the derivation
by Donald Conant of the universal gravitational constant,
showing that gravitational force is.of electromagnetic ori-
gin, as is also the short-range strong force that holds the
nucleus together. We have here described the process of
containment of the protons and neutrons of the nucleus
through the instrumentality of the deuteron daisy chains.

A recent scholarly work by Puthoff (1989) revives Sakhar-
ov’s attempt to show that the attractive force of gravity is
an induced effect similar to the van der Waals forces, which
is also the point of view of Donald Conant, as graphically
illustrated in Figure 14 of the previous essay. Puthoff (1989)
employs the mathematical-point model of the elementary
particle and the zero-point-energy fluctuations of the vacu-
um with the accompanying Zitterbewegung (jitter) to ex-
plain gravity as an induced effect in much the same manner
as the van der Waals forces and Casimir forces are ex-
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“Nature unified all forces and energy with electromagne-
tism years ago, for which we are devoutly thankful. The
greater cause for rejoicing new is that the I'chaim electron,
photon, fermions, and all I'chaim onta are bringing quan-
tum mechanics, the prodigal son, back into the family of
classical physics.” Here, Winston Bostick at Stevens in 1979.

plained. But the effort still falls short of being able to charac-
terize the essence of mass. The monumental work of Noyes
and McGoveran (1989) uses intricate numerology to derive
precise values for a, m,/m,, and m,/m,, but again there is
no clear perception of the essence of mass and no geomet-
rical analysis to explain the de Broglie waves or the nature
of the strong force, such as is provided by the fermions in
Figures 4 through 7 of the author’s accompanying essay.

The Ecumenical Message of Electromagnetism
There are recent papers suggesting a small repulsive cor-
rection term to what is normally considered to be the “New-
tonian”* form of the Universal Law of Gravitation. The cor-
rected form for the potential energy between two masses
m, and m, is proposed to be

V() = —G.mumylr - (1+ae™™) = V(r) + AV(n, (1)

where G. is the value of G at r — =, when a = —(7.2 *
3.6) x 10 * and A = 200 + 5m are adjusted to fit best the
geophysical data.

If the attractive first term, V,,, is analogous to a remotely
effective, induced electrical induction van der Waals force,
then the second term is analogous to a shorter-range repul-
sive Casimir force. The author suggests that this feeble

short-range repulsive term is the submicroscopic paradigm
of the short-range magnetic induction field that surrounds
adipole radio antenna radiating signals that will be received
thousands of kilometers from the antenna.

The “messengers” that the theoreticians fantasize as car-
rying this weak repulsive, short-range force are called
hyper-photons, but the theoreticians provide no geometri-
cal assistance in the visualization of these onta.

Soldano (1985) is able to account for otherwise inade-
quately explained observations obtained with the Laser
Geodynamic Satellite launched in 1976 (LAGEOS). He
achieves this rather startling success with the invocation of
a limitation on the principle of equivalence: He demon-
strates that a fractional difference between inertial and
gravitational mass,

(me — m)/mg = —5.05 x 10", 2)

restricted solely to the gravitational binding component of
the mass, provides solutions for a broad array of problems
now confronting physics, including the observations with
LAGEOS. Soldano uses this nonequivalence in the gravita-
tional binding mass to derive the value of Planck’s constant
and the values of a and A in Equation (1).

Not only does the AV(r) term in that equation have a
macroscopic electromagnetic paradigm, but the “weak
force” of beta-ray decay has its own recognizable macro-
scopic paradigm in the plasma physics of the “theta pinch”
effect (Bostick and Wells 1963), complete with the ana-
logues of CP invariance (charge conjugation/parity invari-
ance), helicity, and beta and antineutrino emissions. This
macroscopic, plasma-physics paradigm involves the Hall
effect. The whole process can be described electromagnet-
ically without the invocation of any mysterious, esoteric,
hidden forces such as the conjured “weak force.” The cur-
rent language of the “electroweak force” is now entirely
appropriate for this “rare bird,” this archaeopteryx, this
macroscopic paradigm derived from plasma physics involv-
ing the Hall effect. The ornithologists of GUTs should rec-

Figure 20
ANOTHER POSSIBLE CONSTRUCTION
OF URANIUM-238
Another possibility for a deuteron daisy-chain link in
the construction of *3U.
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Figure 21
POSSIBLE MODEL FOR THE PHOTON
Possible model for the photon, where the filaments
acquire their charge merely by induction. This is a
right-handed circularly polarized photon, made up
of two plus- and minus-charged filaments and two
north- and south-“charged” filaments projected in
the z direction with a velocity c, while the configura-
tion also rotates with a peripheral velocity c.

Figure 22
POSSIBLE MODEL FOR THE NEUTRINO

Possible model for the neutrino where the north and
south filaments have changed positions with respect
to those in Figure 21. Here the cross section for inter-
action with other onta is vastly less than that of the
photon, and the filaments are presumed to be
charged by superstrings, not by merely induced
charges, as with the photon. The spin therefore will
be h/2 instead of h.

ognize this as yet anotherimportantlink in the philogenetic
structure of unification through electromagnetism.

Itis the author’s hope that the accompanying essay with
this sequel will help the superstringers and supergravita-
tionalists of 1990 to see what can be accomplished toward
unification with a concept judged worthy by the Gravity
Research Foundation in 1958 and 1961, but since largely
ignored.

Nature unified all forces and energy with electromagne-
tism years ago, for which we are devoutly thankful. The
greater cause for rejoicing now is that the /‘chaim electron,
photon, fermions, and all /'chaim onta are bringing quan-
tum mechanics, the prodigal son, back into the family of
classical physics. Gone will be the schizophrenia of dual-
ity—the apartheid syndrome in scientific thought repre-
sented by Aristotelian logic. In its place will come the ana-
logue of the filioque (the principle that the Holy Spirit enve-
lopes and proceeds from both Father and Son), with its
ecumenical message of electromagnetism. The divisive,
misleading, jealousy-producing tenet of lump mass will be
buried forever.

Note — . S .

* The author is informed by one historian that this form was given to Newtan
by Hooke and that the “law" was very likely understood by Kepler.
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BIOLOGY & MEDICINE

Viruses have been associated with
disease classically by the appearance
of an inflammatory response, cell
death, and diminished organ function.
Extracts of the lesions cause a similar
disease when applied to healthy plants
or animals.

The first virus isolated, tobacco mo-
saicvirus, and the firstanimal virus iso-
lated, the causative agent of hoof and
mouth disease, were both identified
using this approach (lvanovski 1899,
Loeffler and Frosch 1898); and these
evidences of viral disease are still
taughtto studentsin texts of medicine,
microbiology, virology, pathology,
and immunology.

In the early 1970s, Michael Oldstone
of the Department of Immunology at
Scripps Institute and Clinic in Pennsyl-
vania began questioning whether
morphological damage to the infected
cellinvariably accompanied viral infes-
tation and appearance of disease.*

In a masterful series of experiments
involving many coworkers over many
years, viral interference with the pro-
duction of cell hormonal products was
shown to occur when there was no dis-
cernable damage to the infected cell
in visible light or with high resolution
electron microscopy. The cell prod-
ucts measured included cerebral neu-
rotransmitters (acetylcholine), whose
presence was due to lower quantities
of both synthetic and degradative en-

BIOLOGY & MEDICINE

Leave No Tr
by James W. Frazer, Ph.D.

zymes; production of sulfated glyco-
proteins by chick chondroblasts; syn-
thesis of growth hormone, producing
abnormal growth and glucose regula-
tion; insulin production by islet cells
of the pancreas; and production of
thyroglobulin by thyroid cells.

In each instance, there was no mor-
phological damage to the cell, but a
defect in transcription of hormone-
specific RNA was found. There was no
change in total cellular RNA or DNA,
nor in normal metabolic enzymes.

Diminished specific antiviral immu-
noglobulin synthesis was found after
infection with measles virus, cytomeg-
alovirus, or influenza virus. (Immuno-
globulins are proteins with the ability
to bind to other molecules, but with
great specificity; antibodies are immu-
noglobulins.)

Immunosuppression is a fairly com-
mon adjunct to many viral infections,
but these studies showed that there
was unexpectedly specific action
against specific antiviral immunoglob-
ulins, which allowed transport of the
virus and its multiplication at distant
sites. Specific antiviral action of NK
cells (natural killer cells, a kind of T-
lymphocyte) was cut off by such
lymphocytotrophic viruses.

Wallace Rowe showed that the in-
fectious agent LCMV (lymphocyto-
megalovirus) could induce disease by
activation of the immune system
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(1954). This idea was taken up by Peters
etal., who started looking for a “medi-
ator” that could be associated with the
damaging features of hemorrhagic fe-
vers (1987).

Liu et al. found that the sulfidopep-
tide leukotrienes do circulate in the
blood at different levels when infected
animals are compared to uninfected
controls (1986). The Pichinde virus
used by Liu is an arenavirus that seem-
ingly produces symptoms only in
strain 13 guinea pigs, not in other ex-
perimental animals or man; therefore,
it can be studied at a lower biocontain-
ment level than other, more infectious
agents. The system has been used as a
model for Lassa fever in man. (Arena-
viruses are retroviruses in the same
class as the AIDS virus, having the
same appearance and producing the
same symptoms.)

In strain 13 guinea pigs, death usual-
ly occurs about two weeks after inocu-
lation with the virus. Death is usually
associated with excessive metabolism
that consumes body fat and protein
(cachexia) and gradual cardiac failure.

Viruses can interfere with the produc-
tion of cell hormonal products without
any discernible damage to the infected
cell. Here, an arenavirus. Some arena-
viruses have been shown to disrupt
RNA transcription in a very specific
way.
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No virus could be detected in the
heart, but there was an extreme loss of
cardiac muscle mass.

These findings suggest that there
may be a series of arenaviruses adapt-
ed to disruption of biochemical syn-
thesis pathways for platelets, or endo-
thelial cells that line the blood vessels
or lungs.

Evidence of a Mediator

In a spectroscopic study, Frazer and
Liu (1990) found a difference in ab-
sorbance of blood plasma between in-
fected animals and age-matched con-
trol animals at 235 nanometers, a re-
gion of the ultraviolet spectrum usual-
ly associated with diene conjugates or
keto groups on long chains. The find-
ings lend further credence to the exis-
tence of a mediator that is influenced
by the infective agent.

The data on viral-based hemorrhag-
ic fevers are far from complete, but
they are consistent with the idea thata
series of arenaviruses are specialized
to interfere with synthetic steps for
platelets or endothelial cells having
consequences in cardiac or pulmo-
nary function. The possibilities are be-
ing investigated in several labora-
tories.

It appears that one class of arena-
virus activity is the direction of RNA
transcription away from normal syn-
thesis of products with amazing speci-
ficity and efficiency. This capability
allows rapid dissemination of the virus
via suppressed lymphocytes or macro-
phages followed by alteration of tran-
scription in target cells. It is quite pos-
sible that several “diseases of un-
known etiology” may actually be the
result of very specific viruses.

AIDS research, and research at a
fundamental cellular level is already
starting to focus on steps required to
synthesize and transport messanger
RNA (mRNA) from nucleus to cyto-
plasmic translation sites, and get rid of
nuclear RNA splice products not im-
mediately required (Chang and Sharp
1990). Rev is a polypeptide that spe-
cifically binds to an RNA sequence
known as the Rev response element,
and regulates cytoplasmic, butnot nu-
clear specific, HIV RNA, perhaps by
suppressing nuclear destruction ofthe
viral RNA. Such a system may allow a
pharmacological or physical (specific
frequency ultraviolet radiation) attack
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The author suggests that drugs or spe-
cific frequency ultraviolet radiation
could be used to destroy the precur-
sors to viral protein synthesis. Here,
Frazerin his laboratory.

on the mRNA precursors to viral pro-
tein synthesis.
Self-Induced Transparency

Getting ultraviolet radiation to im-
portant sites deep with the body pres-
ents a serious problem, since most ul-
traviolet in the frequency range of 200
to 300 nm is absorbed within afew mm
of tissue. One trick that might be used
is called self-induced transparency,
usually associated with short-pulse
lasers.

Adam Bruckner, then at the Univer-
sity of Washington in Seattle, used
short laser pulses to visualize the reti-
na behind cataracts as long ago as 1973
(Bruckner 1973). One would use a fre-
quency-doubled argon ion laser and a
pulse isolator such as the CS, cell now
used in streak cameras. Considerable
development would be required for
pulses of about 10 " sec duration with
the necessary stability and distance of
penetration into tissue. The prospects
do not put this high on anyone’s prior-
ity list.

In a paper on what W.R. Adey has
since called “molecular whispering”
(Adey 1990), we proposed a mecha-
nism for the demonstrated specificity
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of macromolecular association shown
by Rev and the mRNA response ele-
ment (Frazer and Frazer 1987). We pro-
posed that known electromagnetic
emissions from functional groups on
one molecule would induce a particu-
lar conformation in a complementary
molecule allowing an electromagneti-

_cally induced geometric “fit” of the
-two molecular domains.

Such a system could be disrupted
by other, stronger electromagnetic
waves, and perhaps the well-known
“temperature sensitive mutants” are
evidence for this (that is, higher tem-
perature means higher amplitude,
shorter wavelength infrared emissions
by all molecular species present).
Means of getting “disrupting” fre-
quencies to cellular systems should
therefore be studied intensively.

fames Frazer has pioneered in many
areas of optical biophysics, including
new treatments for cancer tumors.

Notes —— s S— —

For a fascinating review of this story, see the
Journal of Infectious Diseases 159:384, 1989,
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ASTRONOMY

Hubble’s First Computer-Restored Images

by David Cherry

A very substantial improvement in
resolution is expected when state-of-
the-art image processing is applied
to certain Hubble observations, an-
nounced a Space Telescope working
group July 6. A large improvement, it
said, would be realized in the case of
point-like objects standing out against
a dark background, such as star fields
that are not very dense. But objects
with complex features, such as plan-
ets, planetary nebulae, and supernova
remnants, according to the group,
would also benefit from image pro-
cessing to a lesser extent.

When the Space Telescope Image
Processing Working Group made the
announcement, the mass media were
busy bashing NASA and trashing the
Space Telescope over the aberration
discovered in its primary mirror. The
good news went unreported.

On August 13, five weeks after the
Working Group’s announcement, its
expectations were fulfilled when
NASA released the first processed im-
age. That first image was a 40-second
exposure with the Wide Field/Plane-
tary Camera in wide field mode of the
dense star cluster R136 (back cover).
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R136 lies within 30 Doradus, a naked-
eye nebula in the Large Magellanic
Cloud.

After processing, the image has a
resolution of 0.1 seconds of arc, the
intended resolution of the wide field
mode. Astronomers hope to obtain
images of R136 to a resolution of 0.05
arc sec or better with the Wide Field/
Planetary Camera in the planetary
mode (intended resolution 0.043) and
with the Faint Object Camera (intend-
ed resolution also 0.043).

At the faint end of the range of
planned observations, results from
the Wide Field/Planetary Camera and
the Faint Object Camera will still fall
short of the intended resolution by a
factor of 10. Therefore, the astrono-
mers using the Wide Field/Planetary
Camera will have to be very selective
in their choice of targets until a second
generation instrument with corrective
optics is installed in 1993 or late 1992.

At launch time, no second genera-
tion of the Faint Object Camera was
planned, but now its builder, the Euro-
pean Space Agency, is considering
building a second instrument, with
possible financial participation of

21st CENTURY

NASA/STScl

NASA, at a cost of about $100 million.
NASA is also seriously considering

an option for fully correcting the ex-

isting Faint Object Cameraand the two

A first look at a galactic nucleus with
Hubble’s Wide Field/Planetary Cam-
era, in planetary mode, taken Aug. 17.
This is the galaxy NGC 7457, 40 million
light years away, or more than half way
to the massive Virgo cluster of galaxies.
A single image is shown here adjusted
to high contrast (left) and low contrast
(right—the graininess is noise). The im-
age at right is not an enlargement. The
spectrum of NGC 7457 indicated no
particular activity at the nucleus, so as-
tronomers expected the same smooth
increase in brightness in the right-
hand image that is seen on the left.
“Of course, we didn't think there
was any core there,” James Westphal
of Cal Tech commented. Instead, a
compact, sharply defined region of
brightness is seen, with a star density at
least 400 times greater than estimated
from ground-based observations.
When the Faint Object Spectrograph is
trained on the nucleus, its rotational
dynamics will be discovered.
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spectrographs. It would use the space
now occupied by the High Speed Pho-
tometer for a device that can put the
right corrective optics in place for each
of the three instruments on command.
Under this option, the second-genera-
tion Wide Field/Planetary Camera and
this special device would both be in-
stalled from the Shuttle in one oper-
ation,

Because of the extreme density of
the R136 cluster—at least 60 stars are
packed into a distance equal to that
between the Sun and our next-nearest
star (only 4 light years distant)—it is
expected that all Space Telescope star
cluster images will have at least the de-
gree of resolution seen in the R136 im-
age. Longer exposures, finer instru-
ment calibrations, and improvements
in the image-processing routines will
produce even better results.

The image of R136—a cluster
thought to be a single massive star un-
til 10 years ago—is only the starting
point of a project to study the tempera-
tures, masses, and chemical composi-
tion of its individual members. The
cluster of very young, hot, massive
stars is reasonably supposed to have
arisen from a common origin, and the
distribution of different star masses in
the cluster discloses information
about how stars form and by what pro-
cesses they produce the chemical
abundances observed in the universe.

Image Restoration

Hubble specifications called for 70
percent of the light from a point
source to be concentrated within a cir-
cle 0.1 arc second in diameter. The
spherical aberration causes only 15
percent to fall within that circle and
the rest to spill out into a large halo
around the source. In computerized
image restoration, the position and
brightness of the source is measured
and the 15 percent of the light within

the tiny circle is relied upon for the
image, while the amount and distribu-
tion of light attributable to its halo is
computed and removed from the im-
age. This produces a cleaner image
and makes it easier to detect faint stars
obscured by the halos of other stars.
A factor limiting the accuracy of this
procedure is the precision with which
one knows what the point-source im-
age shouldlook like. The exact distinc-
tion between image and halo depends
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on this. The problem arises because
the image of a point source in an opti-
mal optical system is not a perfect
point, but an Airy disk arising from dif-
fraction at the aperture (Figure 1). The
actual light distribution, or point
spread function, for a given wave-
length at a given Space Telescope fo-
cus setting will be found to greater
precision as experimentation with the
telescope continues.

The “noise” in the images also
places a limit—a fundamental one—
on the accuracy of this image restora-
tion. For faint sources, the number of
photons collected is small, leaving
some uncertainty as to the exact point
spread function of the source, and
hence the exact amount of halo sub-
traction required. This factor also af-
fects even the brightest star images to
some extent, resulting in some diffi-
culty in detecting faint stars against the
background of multiple overlapping
halos.

The image restoration process can
be accomplished through various
techniques, most of which use the
same basic mathematical tool, the
Fourier transform (Figure 2). Robert
Stachnik, chairman of the Space Tele-
scope Image Processing Working
Group, explained in an interview:

“In straightforward image pro-
cessing, you start with the Fourier
transform of the aberrated image of an
isolated star, as a point source, and the
Fourier transform of the aberrated im-
age of an extended object such as Mars
or a distant galaxy. You divide the
transform of the object by that of the
point, and then go back from the re-
sulting transform to the image again.
This is done routinely in image pro-
cessing and can get you a long way
back toward a very high quality image,
limited only by fundamental physical
characteristics of the imaging process
such as the wave character of light and
the existence of diffraction.”

Stachnik pointed outthat computer-
ized mathematical image processing
techniques are not foolproof. “The
procedures involved are not very intu-
itive. If you put a filter on your camera,
it's pretty easy to see how the image is
changed. In the case of going through
a Fouriertransform, an inverse Fourier
transform, Wiener filtering, and put-
ting in place a low- or high-frequency
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Figure 1
AIRY DISK AND
POINT SPREAD FUNCTION
The image that an ideal optical
system produces of a point-like
source is not a point, but a cen-
tral spot surrounded by rings of

rapidly decreasing intensity,
called an Airy disk. The rings are
the result of diffraction of the
light at the circumference of the
telescope’s aperture.

The point spread function is
the curve that plots the rise and
fall in intensity of the light of a
point-source image. Halos intro-
duced by aberration amountto a
major change in the point spread
function. The curve shown here
is simply the point spread func-
tion of the Airy disk itself. The x-
axis is in units of FNd, where F is
focal length, \ is the wavelength
ofthe light, and d is the aperture
diameter.

cutoff, small features may be intro-
duced into an image. People familiar
with image processing know that just
means you can only trust features that
have a certain strength.”

In any image processing, Stachnik

ASTRONOMY



added, it is important to have algo-
rithms—mathematical routines—that
either do not introduce artifacts, or
else do so only in a known way.

What Image Processing Cannot Do

Each of the cameras, spectrographs,
and other instruments on the Space
Telescope was builtby a different team
of scientists. Each of these teams has
been granted large amounts of observ-
ing time in the first two years of opera-
tion as Guaranteed Time Observers or
GTOs. The teams have developed ma-
jor observing programs that push the
instruments to their limits in hopes of
answering the most difficult ques-
tions. It is these observing programs
that are most seriously inhibited by
the spherical aberration, even after
allowing for image restoration.

James Westphal of Cal Tech, leader
of the Wide Field/Planetary Camerain-
strument team, discussed the problem
in an interview: “For very, very distant
galaxies—which means very young
ones—are they all elliptical out there,
or are they all spiral, or are they mixed
together as they are now, or what?
That's a very fundamental question
with important implications, and we
aren’t going to get the answer until we
get the second camera up there.”

About half of all planned Guaran-
teed Time observations are feasible
without the installation of replace-
ment instruments with corrective op-
tics, according to Rick White, an as-
tronomer at the Space Telescope 5Sci-
ence Institute involved in the image
restoration effort. The instrument
teams have been given the option of
deferring their observations until the
relevant replacement instrument is in-
stalled. For the Wide Field/Planetary
Camera, about 80 percent of planned
Guaranteed Time observations will be
deferred, according to Westphal.

Beyond the instrument teams are
the General Observers (GOs); that is,
all other astronomers and astrophysi-
cists, who apply for Space Telescope
time as they would for. any major
ground-based telescope. General Ob-
server projects for the first year of op-
eration had already been chosen when
the telescope went into orbit. Of
these, about 80 percent are still feasi-
ble, according to White.

For spectroscopy, the impact of the
spherical aberration can be reduced
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Figure 2
IMAGE PROCESSING TECHNIQUES
APPLIED TO IMAGE OF STAR CLUSTER R136

The Space Telescope “remains very, very much alive, " said project scientist
Ed Weiler when these pictures were released Aug. 13. While performing
no miracles, computer image processing is greatly improving the use-
fulness of the Space Telescope, pending installation of adaptive optics.

The enlarged but unprocessed image of star cluster R136 is shown in (a).
Aberration in the primary mirror produces a halo around each star, which
leads to a combined effect of a general fuzziness. Three different algo-
rithms were used to subtract the halos in the other three images: Jansson's
constrained iterative method (from the Space Telescope Science Institute)
(b); a constrained least squares/maximum entropy method (from the God-
dard High Resolution Spectrograph team) (c); and Lucy’s iterative method
(from the Wide Field/Planetary Camera team) (d). Cosmic ray hits on the
imaging plane have been removed from (d). In the otherimages, the linear
feature in the upper right quadrant is a highly oblique casmic ray hit.

NASA/STScl

using the same principles as are in-
volved in image restoration. The alter-
native is to reduce the aperture at the
focal plane, so thatthe halois not used.
The smaller aperture then requires a
sixfold increasein exposure time to ob-
tain the same amount of light.

“From the simulations we've done,”
White said in an Oct. 1interview, "you
are really better off just using the
smaller aperture. If you use the larger
aperture, by the time you do the com-
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puter processing to get back the high
resolution spectra, the noise has been
amplified at the same time. The spec-
tra end up not being as good as those
obtained through the small aperture
for the same exposure time. This is our
current understanding. All the results
so far are on simulated data. We don’t
have any real spectra taken through
the telescope with which to experi-
ment, but within the next month or so
we expect to get some.”
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INTERVIEW WITH LYMAN SPITZER, JR.

Why the Space Telescope Has No Peer

Lyman Spitzer, Jr., more than any
other individual, has been the driving
force behind the Space Telescope,
ever since he proposed it in 1946.
Spitzer, now Professor Emeritus at
Princeton University, was interviewed
by David Cherry before launch on
March 7, and again on Nov. 2, 1990.
Excerpts follow.

Question: In 1982, you joined John Bah-
call in writing an article for Scientific
American on the Space Telescope. In the
article, the two of you referred to the
“beginning of time,” adding parentheti-
cally, “if, as the standard big-bang model
of cosmology assumes, time actually had
a beginning.” Will the Space Telescope
give us some clues about that implied
question?

The origin and evolution of the uni-
verse is still a fascinating fundamental
question for astronomy. We expect
the Hubble Space Telescope will help
in several ways in exploring this ques-
tion. In particular, this telescope
should obtain sharp images of galaxies
as they were billions of years ago,
when the universe was still very
young.

Question: Are there any Space Tele-
scope projects that you have prepared?

| have a project, proposed in collab-
oration with my friend Bob O’Dell at
Rice University, thatis concerned with
a particular interest of mine, which is
matter between the stars,

| have been interested for many
years in what goes on in the spaces
between the stars. We got some very
interesting information with the Co-
pernicus satellite that had a Princeton
telescope-spectrometer, and we'd like
to extend that work.

The observations that | have in-
cluded in our joint program are de-
signed to tell us the physical condi-
tions in the gas between the stars—
composition, density, temperature,
motions—and to clarify how this gas
affects the evolution and future fate of
our galaxy.
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Question: Critics of “big science” are
naturally critical of the Hubble. Some of
them argue that fundamental science
never requires big capital investments.

I would disagree. You need big tele-
scopes to get results on faint, distant
galaxies. | was principal investigator of
the Copernicus satellite, which wasn't
very big science, but at least in its day
it was regarded as rather expensive;
the observations that we obtained rev-
olutionized our understanding of the
interstellar gas. Now whether that's
fundamental—maybe most of astron-
omy isn’t fundamental and you can
throw it all out. Maybe it’s all just ap-
plied physics!

Question: Where in terms of urgency
would you rank putting up a Schmidt
telescope, either in orbit, or on the
Moon?

Well, that would take a little study.
This would be an optical telescope |
presume, and for looking in the ultra-
violet. The images produced by a
Schmidt telescope on the ground are
so sharp—the focal length is so
short—that the smearing of visual im-
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Princeton University
Lyman Spitzer, Jr.: The Space Telescope will help explore a fascinating funda-

mental question—the origin and evolution of the universe.

ages as a result of atmospheric irregu-
larities is not so important. And to real-
ly getabig survey, you need large-area
detectors, which have notyet been de-
veloped. Now they may be developed
for ultraviolet light in the next decade
or two—things are going very rapidly.

Question: Advocates of an orbiting
Schmidt telescope emphasize that ob-
jects and parts of objects with low sur-
face brightness—the outer reaches of
galaxies, for example—are . invisible
from ground telescopes because they are
washed out by diffuse light in Earth’s at-
mosphere. Doesn’t this represent anoth-
er frontier?

I can well imagine that ultraviolet
observations obtained with an or-
biting Schmidt telescope would be im-
portant for astronomy. Of course, de-
tailed studies are required to deter-
mine the relative priority of various in-
struments.

Question: As you know, the European
Southern Observatory is planning the
Very Large Telescope (VLT), which is to
have “adaptive optics” capable of cor-
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recting 60 times a second for the chang-
ing distortions of the atmosphere. This is
seen as a way to eliminate the problems
the atmosphere causes astronomers
without sending the telescope into
space. The claim is that its images in visi-
ble light will be of comparable quality to
those the Space Telescope was designed
to obtain. The New York Times [July 20]
emphasized that this meant “compara-
ble quality, at a bare fraction of the cost”
of the Hubble. How well founded are
these assertions?

The actual resolution of the Space
Telescope at the moment is rather
close towhat had been planned. There
are some 20 papers being submitted
to the Astrophysical Journal Letters for
publication in a special issue, present-
ing all sorts of scientific results ob-
tained with the use of this high resolu-
tion. When they appear [in early Feb-
ruary 1991], they are going to make
quite some scientific impact.

| don’t think any telescope on the
ground has yet achieved this resolu-
tion. In principle, it would be possible
to get to this resolution with a ground-
based telescope with adaptive optics.
But to do it, you need quite a bright
reference star very close by, so for
many objects one wants to look at, this
technique is ruled out.

Question: It is also clear that its obsery-
ing capabilities will vary from one part
of the spectrum to another, as Horace
Babcock’s review in Science [“Adaptive
Optics Revisited,” July 20, 1990, p. 253]
acknowledges. Babcock apparently told
the Times that at visible wavelengths, the
resolving power of adaptive optics in a
ground-based telescope “may exceed”
that of the Hubble. But in the
ultraviolet. . .

You just don‘t see the ultraviolet
from the ground.

Question: Also in the infrared, there are
bound to be significant limitations.

| suppose adaptive optics will be
done, although it is still technically dif-
ficult. To get around the need for a
bright reference star, there are paper-
and-pencil discussions of using a laser
beam in the telescope, to obtain the
light echo from the atmosphere, in-
stead. Babcock mentions this. There
are various problems and uncertaint-
ies about that. It is conceivable that in
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time such a technique could lead to
high resolution all over the sky.

There are numerous unanswered
questions, such as whether there are
crucial differences between the light
coming back from the laser beam and
that coming from the star, whether
the laser beam would be powerful
enough, and whether you will get scat-
tering by dust particles from the laser
beam interfering with the observa-
tions. There are many such problems,
but | was very interested to read Bab-
cock’s article.

Question: Aren’t the Space Telescope
and ground-based adaptive optics com-
plementary technologies, rather than
primarily competitive?

They are partly complementary in
that only the Space Telescope can see
in the ultraviolet. They are also partly
competitive in the area of high resolu-
tion in visible light. At the moment,
the Space Telescope is far ahead.

"The timing is right for a monograph aimed at

the numerical solution of DAEs. This mono-

graph describing the current state of the art will
be very beneficial.”

— HA. Watss,

CADD Development Division,

Sandia National Laboratories

Numerical Solution
of Initial-Value Problems in
Differential-Algebraic Equations

K.E. Brenan, S.L. Campbell,
and L.R. Petzold

This monograph focuses on the numencal
solution of initial value problemsin DAEs.
It discusses the stability and convergence
theory of numerical integration methods,
as well as codes based onthese methods. [t
is an ideal resource for engineers, physi-
cists, chemists, numerical analysts, and
applied mathematicians.
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BOOKS

Oberth, But Not at His Best

Primer For Those Who Would Govern
Hermann Oberth

Williamsville, N.Y.: West-Art, 1989
Paperback, 304 pages, $23

A new book by Hermann Oberth in
English! The author is the great space
scientist who inspired awhole genera-
tion in the development of space rock-
etry—among them Wernher von
Braun, Arthur Rudolph, and Krafft Eh-
ricke.

The advertisement for the book in
21st Century appeared to be some-
what awkward in English, but | felt my
reading knowledge of German would
help me overcome potential mistrans-
lation. My other hesitation was that |
had heard that Oberth had spentmuch
of his long retirement in parapsycho-
logical investigations, and it was not
clear to what extent the content of this
book derived from parapsychological
insights. However, my familiarity with
Oberth’s earlier publications that
dealt with the application of advanced
technology to solve worldwide devel-
opment problems led me to put aside
my hesitations and order Primer for

-Those Who Would Govern.

The publisher of the book is B. John
Zavrel, President of the Arno Breker
Society International, an organization
which Oberth suggests can help pro-
mote German-American friendship.

Looking through the table of con-
tents of the Primer | found relatively
few pages that appeared to be devoted
either directly or indirectly to techni-
cal matters. | began to suspect that my
hesitations were being confirmed in
spades.

Oberth’s approach to philosophy
and politics, as reflected in his Primer,
appears to me to be a hopeless inter-
mingling of widely eclectic—and often
contradictory—elements, uncharac-
teristically lacking his former pithiness
of expression. How different is
Oberth’s approach to the develop-
ment of rockets! In the foreword to
The Moon Car, Oberth’s delightful lit-
tle book on the design of a lunar vehi-
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cle, Heinz Gartmann writes:

“For Hermann Oberth the rocket
has always been just a means to an
end; he saw realities in space where
others still thought there were only
utopian dreams. He did not need ex-
pensive laboratories and testing areas
costing millions of dollars. His creative
genius was all that was required to es-
tablish the foundations for the rocket
industry.”

In technical matters, then, Oberth
always resolves disputes on an objec-
tive basis, relying on his own creative
genius. In nontechnical matters, on
the other hand, Oberth appears to
mistrust his own creative genius, rely-
ing instead on others.

The Importance of Technology

When Oberth wrote Ways to Space-
flight in 1928, he foresaw that “a cer-
tain probability exists that a new world
war will break out in 10-20 years.” He
expected central Europe to serve as a
“concentration area and theater of
war.” In this context, he promoted the
development of the rocket projectile
as the only available means to settle
differences between opposing armies
before they could become bogged
down in the kind of war that had been
fought 10 to 15 years earlier.

Oberth stated: “| desire this weap-
on because | desire peace. In my opin-
ion, war can be prevented only by cre-
ating weapons which the public re-
spects and with which it does not wish
to become acquainted (p. 279).”

In the same location, Oberth also
suggested that the development of ad-
vanced weapons would allow smaller
armies, putting more people back into
productive work. Oberth returns to
this theme in Primer when he discuss-
es the fragmentation of science and
how to overcome it—one of his best
sections, in my opinion.

Here, Oberth states, “The outbreak
of World War Il would have been just
as unlikely [as the coming to power of
Hitler] if the intelligentsia had recog-
nized the importance of rocket tech-
nology, the atomic bomb, and space
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travel in time (p. 216).”

This idea that the most advanced
technology is the best for fighting wars
butalso for winning the peace—for in-
dustry, agriculture, and environmen-
tal protection—Oberth fails to devel-
op into a thorough-going philosophy
of technology in the manner of a von
Braun, a Saenger, or an Ehricke.

Redstone Arsenal

Returning to Gartmann’s foreword,
we find The Moon Car placed in the
context of a fall 1958 editorial demand
in the U.S. journal Missiles and Rock-
ets that the armed services should be-
gin the planning of a base on the Moon
without delay. We now know that the
Army Ballistic Missile Agency in Hunts-
ville under General Medaris with von
Braun as the head of the development
team conducted a lunar base study
called Project Horizon. This pioneer-
ing project officially began in March
1959, and the report volumes were
published in June 1959.

In light of this extremely short cycle
to produce reports several hundreds
pages in length, it is obvious that con-
ceptual work had been underway dur-
ing the same years when Oberth was
employed there. Gartmann states that
Oberth was the first investigator—al-
ready in 1953—to seriously consider
the design of a vehicle that could be
used without paved roads on the un-

Continued on page 87
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A Voice of Reason in Defense of Science

Trashing the Planet: How Science Can
Help Us Deal with Acid Rain, Depletion of
the Ozone, and Nuclear Waste (Among
Other Things)

Dr. Dixy Lee Ray with Lou Guzzo
Washington: Regnery Gateway, 1890
Hardbound, 206 pages, $18.95

Dixy Lee Ray writes of her youth: “It
was a time of optimism and progress.
It was a time of improvement in our
standard of living that made our soci-
ety and our nation the envy of the
world. It was a time when the use of
knowledge was expected, when the
myriad applications of science
through technology made living on
this planet easier and better. . . .”

She contrasts this to the present:
“Such progress continues, but it
seems that hardly anyone enjoys it any
more. Too many people have ex:
changed confidence for despair, too
many have come to fear technology.
. .. [Wle seem to have become a na-
tion of easily frightened people. . . .”

So begins a thoroughly delightful
book, chock full of information, po-
lemics, and humor. Hopefully a paper-
back edition will quickly follow and
flood the nation in millions of copies,
destroying the credibility of the envi-
ronmentalists and their myths.

Ray was formerly governor of the
state of Washington, chairman of the
Atomic Energy Commission, assistant
secretary of state in the U.S. Bureau of
Oceans, and long-time member of the
Zoology Department of the University
of Washington. She is a scientist in the
best sense of the word, not a techni-
cian who merely masters procedures
and facts, but one who is committed
to bettering the human condition. She
has dedicated her life to enhancing
those qualities in her fellow citizens
thatdistinguish them from beasts: rea-
son and creative problem-solving.

Without man, much of our planet
would regress to deserts, Ray makes it
clear. “This old earth has been through
a lot, including drastic climate chang-
es, without any help from humans,”
she says.

The hysteria about the so-called
dangers of industry, chemicals, mod-
ern agriculture, and nuclear power,
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she argues, has no foundation in fact,
and much of itis fostered by deliberate
lying.

Ray’s book provides the reader with
a thorough, yet compact, scientific
discussion of the leading environmen-
tal issues in nontechnical language—
acid rain, Alar, asbestos, PCBs, diox-
ins, global warming, DDT, the green-
house effect, nuclear energy, radon,
radiation, and solar and wind power.
In addition, she proves the crucial
point that the purpose of much of en-
vironmentalist policy is to reduce the
human population.

Her review of the banning of DDT in
1972 by the Environmental Protection
Agency (EPA) is a case in point. Before
the development of this mosquito-kill-
ingagent, malariastruck about 200 mil-
lion people each year and killed about
2 million a year. DDT use put malaria
well on the way to extinction, but by
1978, six years after DDT’s ban in the
United States, malaria was back with a
vengeance. Today there are more than
800 million cases and 8.2 million
deaths per year.

Ray demonstrates that the allega-
tions against DDT have never been
substantiated, and that in fact, the 1971
hearings by the EPA recommended,
“There is a present need for the con-
tinued use of DDT for the essential
uses defined in this case.” Neverthe-
less, EPA administrator William Ruck-
elshaus banned all uses of DDT. Years
later, Ray reports, Ruckelshaus admit-
ted that the decision was political, not
scientific.
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Ray blames the media for much of
the hysteria-mongering that created
the basis for the ban on DDT—and that
around Alar on apples two years ago.
They do it deliberately, she says, and
she quotes Ben Bradlee, editor of the
Washington Post: “To hell with the
news! I'm no longer interested in
news. I'm interested in causes. We
don’t printthe truth. We don’t pretend
to print the truth. We print what peo-
ple tell us. It's up to the public to de-
cide what's true.” §

Do the human race a favor: Buy this
book for the environmentalist in your
family!

—Patrick Ruckert

AUTHORS WANTED
BY N.Y.PUBLISHER

A well-known New York subsidy book
publisher is searching for manuscripts
worthy of publication. Fiction, non-
fiction, poetry, juveniles, travel, scien-
tific, specialized and even controversial
subjects will be considered. If you have
a book-length manuscript ready for pub-
lication (or are still working on it), and
would like more information and a free
booklet, please write:

Vantage Press, Dept, D-136
516 W, 34th St., New York, N.Y. 10001

Oberth

Continued from page 86
even lunar surface.

According to the Primer, Oberth
concluded an investigation into an un-
manned flight to the Moon and the
outlook report, “The Development of
Rocket Technology in the Next Ten
Years,” at Redstone Arsenal in the
years between the publication of his
books Man into Space (1954) and The
Moon Car (1959). Oberth’s work at
Redstone Arsenal has, to my knowl-
edge, never been published in the
open literature.

My modest proposal to Primer pub-
lisher B. Jjohn Zavrel is that he publish
or republish in English translation
Oberth's technical studies of the
1950s, declassifying them first, if that
is still necessary.

—Robert D. Allen
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In search of truth: The Upper Atmosphere Research Satellite, scheduled for launch
in fall 1991, will measure the internal structure of the upper atmosphere and the
external influences that affect it, including temperature profiles and concentrations
of ozone, methane, water vapor, CFCs, and other constituents.

What a difference resolving power makes! The Hubble Space Telescope's Faint
Object Camera on Aug. 3 produced the image in (a) of a cluster of tightly packed
young stars in the 30 Doradus nebula, 160,000 light years from Earth in the Large
Magellanic Cloud galaxy. The very hot and massive young stars in this compact
star cluster have bright cores only 0.1 arc seconds in diameter. The cluster is
enfarged in (b).

In a photo of the same area made with the European Southern Observatory's
2.2-meter telescope in Chile (c), the images of the stars are 0.6 arc seconds wide.
Computer processing improves the Space Telescope's image (d), reducing the
halos around the stars in (b) caused by the telescope’s mirror error, and resolving
the two brightest stars, although they are only about .06 arc seconds apart.

NASA

THE TRUTH ABOUT THE GREENHOUSE EFFECT
AND OZONE DEPLETION

There are too many people in the world who think that
there are too many people. This is the most important
fact to know about “global warming” or the “ozone
hole.” Why? As Dixy Lee Ray, Marsha Freeman, and
Rogelio Maduro demonstrate in this issue, there is no
scientific evidence behind the catastrophe scenarios. The
draconian economic remedies proposed to ward off al-
leged climate disasters are based not on science but on
ideology: the belief that a too-numerous human species
is destroying a fragile planet. It is not true. People are the
planet’s most important natural resource and we need
more of them. The human mind has a unique capability
to solve seemingly impossible problems, develop new
technologies, and create new resources, thus continu-
ously perfecting man’s dominion over nature.

FROM LABORATORY PLASMAS TO SUPERSTRINGS:
A SPECIAL FEATURE BY WINSTON BOSTICK
Since the 1950s, plasma physicist Winston Bostick has
been experimenting with magnetized plasmas produced
in a plasma focus fusion device. The beautiful filamentary
plasmoids that he observed and photographed led him
to conceptualize the electron, in the tradition of Eugenio
Beltrami, as a force-free “plasmoid” superstring. In the
two essays presented here, Bostick geometrically models
not only the electron but also nuclear matter. His con-
structions of closed superstrings show how the known
properties of onta in the nucleus arise and what forces
sustain their existence. This is accomplished in the classi-
cal tradition, without recourse to any Newtonian lump

mass or embarrassing renormalizations.

SHARPENING OUR VIEW OF THE UNIVERSE
The Hubble Space Telescope has already begun to pro-
vide images of star clusters, galactic nuclei, and quasars,
some of which are almost 10 times sharper than any
previously obtainable. David Cherry reports some of the
first spectacular results of this new resolving power and
the image restoration techniques that are alleviating the
much-ballyhooed mirror error.



