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Base camp of an ice collecting expedition to the Kahiltna Glacier, Alaska. In the back
ground is the ice cliff, with the shaft for collecting samples. Photograph courtesy of 
Zbigniew Jaworowski. 
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EDITORIAL 

Atoms for Peace 

Or World War 

• • • 

To derail the onrushing descent into the 
hell of perpetual war, we need a 

renewal of President Eisenhower's Atoms 
for Peace program. Those who think oth
erwise, who have bought the propaganda 
pitch that we should fear the spread of 
industry, science, and prosperity through
out the non-West, will soon reap the con
sequences of their anti-human beliefs, as 
the world plunges into a New Dark Age. 

Yet, anyone willing to stick his neck out
side of the straitjacket of accepted "public 
opinions" can find out that Eisenhower's 
original proposals in 1953 worked, and 
will work again. 

Atoms for peace! What better remedy 
for today's fast-sinking American econo
my, and morality, than a return to a culture 
based on scientific and industrial progress, 
not environmental hoaxes and the fear 
bred of ignorance? Let us again make 
America's mission the export of the mate
rials, technologies, and skilled workers to 
build 0 the nuclear plants, agro-industrial 
nuplexes, and general infrastructure 
required to bring the advantages of mod
ern life to the rest of humanity. 

This nation has past experience with 
great infrastructure projects (the TVA, for 
example, or the Manhattan Project), which 
trained a workforce of skilled laborers, 
technicians, engineers, teachers, and sci
entists-people who were able to see in 
their own lifetime the transformation of 
America into a prosperous world leader. 

What happened to stop this successful 
American policy? Why do today's "opin
ion shapers," including the leading scien
tific press, accept as axiomatic that nuclear 
technology must not be allowed to spread 
beyond the small club of nations presently 
in possession? 

The 'Radium Bomb' 

The answer is not difficuit, once the 
essential history of the matter is grasped. 
To understand it, we must look back 
about a century. Focus on two figures, 
the philosopher activist Bertrand 
Russell, and writer H.C. Wells. The two 
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were among the most prominent mem
bers of a circle in turn-of-the-century 
British Empire, who recognized that the 
survival of their values required the con
tainment of what was then still known as 
the American System. In the course of a 
long life, Russell, the grandson of 
Lincoln's enemy Lord John Russell, suc
cessfully managed what the British 
Empire had been trying to do to its North 
American colony since the time of the 
American Revolution: subvert the 
republican ideas inherent in the 
American System, and cripple the 
United States as a force for bringing the 
benefits of modernization and industry 
to the rest of the world. 

The Russell-Wells idea was to use the 
fear of war, and the destructive capabil
ity of nuclear weapons, to force nation
states to abandon sovereignty for a one
world government that would control all 
advanced weapons-and all technolo
gy. The sick mind of Wells had already 
envisioned the possibility of "radium 
bombs" capable of wiping out the pop
ulation of whole cities, in his 1913 novel 
The World Set Free. Here also, he put 
forth the concept of a world govern
ment, as the only alternative to annihila
tion. Of course, unstated, was the fact 
that on top of this one-world govern
ment would' sit Russell and Wells's 
beloved British Empire! 

This is the origin of the current policy 
of "non-proliferation of nuclear technol
ogy," and its frequently whispered twin, 
"pre-emptive nuclear attack." They were 
brought into the present administration 
by members of Vice President Cheney'S 
shadow government, such as as Defense 
Policy Board member Richard Perle, the 
disciple of Russellite Albert Wohlstetter, 
and other disciples of University of 
Chicago's Leo Strauss, such as Deputy 
Defense Secretary Paul Wolfowitz. 

The Russell-Wells program was not 
secret. Wells called it "The Open 
Conspiracy," the title of a widely read 
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book that he pub l ished in 1 928, which 
aimed to re-order the world-Blue Prints 
for a World Revolution was its subtitle. 
Both men used their pol itical connec
tions and pub l icity outlets to saturate the 
publ ic  with their concept of man as a 
beast, who must be control led, be fed 
ideas and rel igious beliefs, and. when 
necessary for those in leadership, be 
cul led. Population control was a pre
eminent goal for both Russel l  and Wel ls .  

Those who sti l l  th ink  of  Russe l l  as  a 
peace activist, wou ld shudder to read 
his writings on how d isease, poverty, 
and war are necessary and desirable for 
getting rid of the surplus population, 
particularly those of color. To take only 
one of many examples from h is  books, 
Russel l wrote in Icarus or the Future of 
Science, pub l ished in 1 924:  " For since 
medicine and san itation have d imin
ished the infant death-rate, the only 
checks to over-population that remain 
(apart from birth-control) are war and 
famine . . . .  Before long, b i rth control 
may become nearly un iversal among the 
white races; it wi l l  then not deteriorate 
their qual ity, but only d imin ish their 
numbers, at a time when uncivi l ized 
races are sti l l  prol ific and are preserved 
from a h igh death-rate by wh ite science 
. . . .  " Russe l l  goes on to promote the use 
of eugenics by a world government, in 
order to remedy this situation. 

Russell's Wrecking Phi losophy 
When Eisenhower made h is h istoric 

Atoms for Peace speech to the U n ited 
Nations General Assemb ly, 50 years 
ago, he cal led for making "the fear of the 
atom begin to d isappear from the minds 
of people," and he pledged the Un ited 
States to share peacefu l nuclear technol
ogy with the nations of the world (see 
box, p.4). 

Russell's mission was to do the oppo
site-make "the fear of the atom" pre
dominate-lead ing with h is capture of 
the scientific commun ity. 

In the pages of The Bulletin of the 
Atomic Scientists, in 1 946, Russel l  advo
cated pre-emptive nuclear war as a way 
of threatening nations, in particu lar the 
Soviet Un ion, not to develop atomic 
weapons. Russel l  pub l icly denied, and 
then pub l ic ly reaffirmed h is threat over 
the years (the pursu it and practice of 
truth was not in Russe l l 's nature). But it 
is on the record that Russe l l  advocated, 
in many speeches and articles, dropping 
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Mad bomber, Bertrand Russell. 

the bomb on the Soviet Un ion, to make 
sure that it wou ld not develop the bomb 
and scientific capab i l ities . 1  He had no 
concern for the death and destruction 
this would cause. His  aim was to estab
l ish world government, for the Anglo
American Empire. 

In November 1 952, the Un ited States 
tested the world's first hydrogen bomb, 
many times more powerfu l than the 
bombs dropped on H i rosh ima and 
N agasaki .  Several months later, the 
Soviet Un ion, tested its first hydrogen 
bomb, in August 1 953, an event that star
tled the West. It was the Soviet H-bomb 
that set pre-emptive warrior Russe l l  onto 
h i s  "peacenik" career. When threats 
wou l d  now not work to cow the 
Commun ists into submission, it would 
be best to join them-"better Red than 
dead," so to speak. Russell launched his 
d isarmament campaign, accelerating his 
anti-nuclear activities after Eisenhower's 
"Atoms for Peace" speech .  

Russel l  began organizing in scientific 
c i rcles around a 1 955  "Manifesto" 
ostensib ly  against nuclear war, but a lso 
aimed at preventing the spread of civi l
ian nuclear power. I n  1 957, Russell's 
efforts coalesced around the Pugwash 
movement, named for the estate of 
Cyrus Eaton in Pugwash, Nova Scotia, 
where the in itial meeting was held (and 
whose funding helped Russell's organiz
ing) . The focus was on opposing nuclear 
weapons, devising ways of mon itoring 
for nuclear tests, pushing d isarmament 
proposals, and later, oppos ing the 
Strateg ic Defense I n itiative (wh ich 
wou ld have stopped the "arms race" that 

the Russe l l ites supposed ly wanted to 
end). 

Instead of a flowering of the peacefu l 
appl  ications of n uclear power, the 
Pugwashers and their many sate l l ite 
groups created a thriving and wel l 
funded industry o f  watchdogs, legal ana
lysts, professional negotiators, and pol it
ical mumbo jumbo-the aim of which 
was to crush the development of civi l ian 
nuclear programs i n  South America, 
Asia, Africa, and the Middle East. 

How were lead ing scientists drawn 
into this anti-technology movement? At 
the war's end, a faction of u.s. scientists 
and pol itical figures fought-and won
the wresting of control of atomic energy 
from the m i l itary. The Atomic Energy Act 
of 1 946 was made into l aw, sett ing up 
civilian regu lation of nuclear energy.2 

But, within a few years, many of these 
same scientists, and thei r  counterparts 
i nternational ly, were captured by the 
Russe l l ite movement. 

The Attack on Atoms for Peace 
From the beginn ing, the concept of 

"nuclear non-prol iferation" was wielded 
as a weapon against the Atoms for Peace 
concept by the Utopians. They dropped 
the bomb on Japan at the end of the war 
not because it was mi l itarily necessary
the Japanese Emperor had a lready agreed 
to surrender, as the United States knew 
through its back-channel negotiations via 
the Vatican-but in  order to strike fear 
and terror in the rest of the world .  The 
images of the needless devastation at 
Hirosh ima and Nagasaki were burned 
into the consciousness of an a l ready war
exhausted world population. 

And so, at the d i rection of the 
Utopians, nuclear weapons came to be 
equated with nuclear power, which they 
wanted to restrict to themselves. I nstead 
of Atoms for Peace, we had "non-prol if
eration of advanced technology," an 
approach mindless ly supported by many 
otherwise reasonab le ind ividuals in the 
name of peace. As we can see today in 
I raq, I ran, and elsewhere, when nations 
are prohib ited from developing the 
advanced technologies that enabled the 
industrial nations to raise their popula
tions from grind ing poverty to comfort, 
there cannot be peace. 

Like schoolyard bu l l ies, the Cheneyac 
Utopians in the Bush Administration asso
ciated with this policy of technology
prevention today, foolishly assume that in 
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the end, they will remain on top of the 
heaps of bodies and destruction they cause. 

War and Malthusianism 
Along with Russel l 's anti-technology 

prol iferation pol icy, the scientific com
m u n ity adopted h i s  Malth us ian ism.  
Thus, the so-cal led American Associ
ation for the Advancement of Science, 
today promotes the same old Russel l ite 
pol itical garbage packaged in trendy 
academic verb iage. Its premier science 
magazine, Science, for example, devot
ed the Dec. 1 2  cover story to the 
"Tragedy of the Commons?" the idea 
that over-copu lating, over-popu l at ing, 
over-cons u m i ng man is rapacious ly 
using up an unalterably l im ited Nature. 

The "Tragedy" cover title comes from 
a misanthropic scientist named Garrett 
Hard in, whose essay by that name 
appeared i n  Science 3 5  years ago. 
Hardin popu larized the idea that the 
world was runn ing out of resources fast, 
and that the U n ited States should get rid 
of immigrants, increase i nfant mortal i ty, 
and abort those who might end up cost
ing society a lot of med ical care. (True to 
his own beastly ph i losophy, Hard in  and 

his wife committed suicide together 
Sept. 1 4, 2003, as faithful members of 
the Hemlock Society to the end.) 

So, why i s  the leadi ng u.s. science 
magazine devoting four weekly issues to 
d iscussing the role of science in  "sustain
ab i l ity" (that euphemism for "how do we 
stop that beast, man, from ki l l i ng Mother 
Nature")? And why are so many scientif
ic society leaders such u nabashed 
Malthusians? Several come to mind: 
Former AAAS President F. Sherwood 
Rowland, the pompous fabricator of the 
ozone hole; Lynn Margu l i s, the current 
president of the scientific research socie
ty S igma Xi ,  a Gaian who defines 
"human overpopulation and loss of non
human l ives" as the crucial issues; Rita R. 
Colwel l, former Sigma Xi  president and 
now Di rector of the National Science 
Foundation, who in  one Washington, 
D.C., speech th is writer attended com
pared the growth of human population to 
bacteria in a petri d ish, dying out when a 
certain  critical point is reached. 

For the Malthusian, war, pesti l ence, 
poverty, and disease are beneficial. As 
Bertrand Russel l  wrote about it, these 

Excerpts from Eisenhower's 
Atoms for Peace Speech, Dec. 8, 1953 

4 

" . . .  My country's purpose is to 
help us to move out of the dark 
chamber of horrors into the l ight, to 
find a way by which the minds of 
men, the hopes of men, the sou ls of 
men everywhere, can move forward 
towards peace and happiness and 
well-being . . . .  To hasten the day 
when fear of the atom wi l l  begin to 
d isappear from the m inds of the peo
ple and the governments of the East 
and West, there are certain  steps that 
can be taken now. I therefore make 
the fol lowing proposal :  The govern
ments principa l ly  i nvolved, to the 
extent permitted by elementary pru
dence, should begin now and contin
ue to make joint contributions from 
their stockpi les of normal u ran ium 
and fissionable materials to an inter
national atomic energy agency. We 
would expect that such an agency 
would be set up under the aegis of 

the Un ited Nations . . . .  The more 
important responsib i l ity of this atom
ic energy agency wou ld be to devise 
methods whereby th is  fissionab le  
material wou ld be al located to serve 
the peaceful pursuits of mankind. 
Experts would be mob i l ized to apply 
atomic energy to the needs of agri
culture, medicine, and other peace
fu l activit ies. A spec ia l  purpose 
wou ld be to provide abundant elec
trical energy in the power-starved 
areas of the world. 

"To the making of these fatefu l 
decisions, the United States pledges 
before you, and therefore before the 
world, its determination to help solve 
the fearfu l atomic di lemma-to 
devote its entire heart and m ind to 
fi nd ing the way by which the mirac
u lous inventiveness of man shal l  not 
be dedicated to his death, but conse
crated to his l ife. "  
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were means of cu l l ing the undesirable 
popu lation. 

As heinous as this Malthusian anti
popu lation view seems, it has been U.S.  
pol icy for 30 years, a lbeit secretly for 
most of that t ime. Its existence came to 
l ight in  1 99 1 ,  when the 1 974 National 
Security Study Memorandum 200, 
issued during the Ford Admin istration, 
was declassified. In this Memorandum, 
then National Security Advisor Henry 
Kissi nger lays out the dangers of popula
tion prol iferation in 13 key Th ird World 
nationS- inc lud ing India, Bangladesh, 
Pakistan, N igeria, Mexico, Indonesia, 
Brazi l ,  Egypt, Colombia .  

Why? For  the same underlying reasons 
that the Bush Administration adopted its 
pol icy of pre-emptive nuclear war: An 
i ncrease in  popu lation m ight threaten the 
cheap strategic materials suppl ies that 
Kissinger et a l .  thought should belong to 
the Anglo-Saxon Empire, and an utter 
d isregard for the l i ves of human beings.3 

Either we return to Atoms for Peace, 
or we face perpetua l  war and further 
descent of the world  i nto a new Dark 
Age. Contrary to the l i ly-l ivered mem
bers of the nuclear industry who are 
afraid to promote the technology they 
have devoted their l i ves to, contrary to 
the backers of Vice President Cheney'S 
"preventive nuclear attack" policy, and 
contrary to the Russe l l ite dupes of the 
anti-nuclear "peace" movement-devel
opment of nuclear power and advanced 
nuclear tech no logy shared with the 
nations of the world is the only way to 
estab l ish peace on Earth. 

-Marjorie Mazel Hecht 

Notes __ _ _ ________ _ 

1. One of many examples was a speech Russell 
gave to the Royal Empire Society in December 
1947 on ''The International Bearings of Atomic 
Warfare." in which he stated: I should like to see 
as soon as possible as close a union as possi
ble of those countries who think it is worth while 
to avoid atomic war. I think you could get so 
powerful an alliance that you could turn to 
Russia and say, 'It is open to you to join this 
alliance if you will agree to the terms: if you will 
not join us we shall go to war with you.' I am 
inclined to think that Russia would acquiesce; if 
not, provided this is done soon, the world might 
survive the resulting war and emerge with a sin
gle government such as the world needs." 

2. This is discussed in the book of nuclear remi
niscences by Theodore Rockwell, Creating the 
New World: Stories and Images from the Dawn 
of the A tomic Age (Bloomington, Ind.: 1st Books, 
2003). 

3. See "U.S. Declassified Its Depopulation Policy," 
by Joseph Brewda, 21st Century, Summer 
1991, p. 10) 
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Letters 
Interstellar H2 

Explains Redshift 
To the Editor: 
I read the article "Discovery of H2 in 

Space" by Pau l Marmet (Spring 2000) 
with great interest. But s i nce then I have 
not seen that this discovery has been 
seriously d iscussed in the science press. 
Has this d iscovery been tota l ly ignored 
or is something happening in the sci
ence world? I should appreciate some 
follow-up. 

lars-Olof Johansson 
larsolof.j@finspong.com 

Paul Marmet Repl ies 

The amount of H2 d iscovered in the 
universe is sti l l  i ncreasing exponential ly. 
According to astrophysicists, Valentijn 
and van der Werf, "Dark matter in galax
ies may not be so exotic or even very 
dark, it may be ord inary molecu lar  
hydrogen (H2)'" Furthermore, as reported 
recently in Nature Uune 24, 2003),  
measurement shows that a a s i ngle 
newly observed quasar, with a redshift of 
6.42 (when our un iverse was only 850 
mi l l ion years old), contains 20 b i l l ion 
solar masses of molecular hydrogen. 

Therefore, nobody can c la im that 
there is not enough hydrogen in space to 
produce the observed redshift. More d is
coveries of H2 are h ighly expected. 
Sooner or later, astrophysicists w i l l  have 
to take into account a l l  that hydrogen in  
space, which has  been demonstrated to 
produce a redsh ift identical to the 
assumed cosmological Doppler redsh ift. 

Paul Marmet 
paul@marmet.ca 

We Do Need to Burn the 
Texts and Re-create Science 

To the Editor: 
Thank you for your ed itor ia l  on 

"Cosmic H umbuggery" in  the Fa l l  2003 
issue of 2 7 st Century Science & 
Technology. I am a fan of [physical 
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chemist Wi l l iam Draper] Harkins and 
appreciate your report. Th is  wi l l  be 
helpfu l i n  the memoirs I am writing on 
"My Journey to the Core of the Sun." 

U nfortunately, LaRouche i s  right: we 
do need to burn the textbooks and re
create science. I suspect that federal 
research grants and the system of anony
mous reviewers have essent ia l ly  
destroyed science. 

Enclosed are copies of one paper 
recently publ ished on the composition 
of the Sun,l and another in press on cl i
mate and solar eruptions) Last sum
mer's hot weather in Europe fina l ly  
focussed their attention on the reasons 
for unusual  c l imate. 

U nfortunately that was not true in  
2001 , when I presented papers at  the 
SOHO/ACE Workshop in Bern, Switzer
land on 6-9 March 2001 , and at the 
Asteroids 2001 Conference in  Santa Flavia 
(palermo), Italy on 1 1 -1 6  June 2001 . 
Both papers were censored from publ i
cation in  the conference proceedings. 

Oliver K. Manuel, 
Professor and Former Chair 

Dept. of Chemistry 
Univ. of Missouri at Rolla 

Notes ___ _________ _ 

1. O. Manuel, S. Friberg, "Composition of the Solar 
Interior: Information from Isotope Ratios," www. 
umr.edu/>om/abstracts2002lsoho-gong2002.pdf 

2. O. Manuel, B. Ninham, S. Friberg, "Superfluidity 
in the Solar Interior: Implications for Solar 
Eruptions and Climate," Journal of Fusion 
Energy, Vol. 21, Nos. 3/4 (Dec. 2002) 

Anti-Gravity and 
The Ampere Force 

We reprint here a correspondence 
between Vincent Morin, author of the 
Research Communication "A Puzzling 
Current Loop" (Spring 2003), and a critic. 

Dear Mr. Morin: 
I read your article in  the Spring 2003 

issue of 27 st Century. 
I fight to no victory with ed itors/peers 

permitting any measured loss of weight 
to be a result of "anti-gravity," as c la imed 
by many authors/experimenters. 

Though you made no d i rect cla im, 
your wording impl ied same. 

Anti-gravity cannot exist, as it wou ld 
self-destruct in the first place. The anti
effect of gravity would be a one way 
push-out force ( i .e., pul l - in vs. push-out). 

As to your experimental results, I can-

not specifica l ly  show why the measured 
" Ioss of weight" occurred. I do have two 
clues that I bel ieve would show the 
cause. The fi rst is the Faraday longitudi
na l  force, and the second, its proof of the 
Ampere ha i rp in  w i re experiment. 
However, there are sti l l  arguments over 
these, so that is why I cannot make any 
c la ims as to certainty. 

Personal ly, I bel ieve such must exist, 
otherwise the left-hand/ right-hand rule 
cou ld not exist. That is, there must be a 
l ong i tud ina l  vector (force/effect) to 
another vector i n  order to g ive the 
results. 

As to no antigravity, I have a standing 
reward of U .s .  $2,000 to the first person 
that can show where such a force can 
exist. I can only refer you to my web site at 
(no www.) http://web2 .airmai l .netlnptbs . . .  

I do not expect any reply. 
Bert Schreiber 
Bellaire, Texas 

P.S .  A common bal loon fi l led with a 
l ighter gas has th is  equiva lent "weight 
loss"; that i s  not so. The absolute weight 
of the bal loon and gas does not change.  
It i s  the effect of  the mechanical forces 
(Arch imedes Pr inciple) i nvolved that 
permit the bal loon to rise "against gravi
ty." Vast difference! By the same token, 
it cou ld be said to have a " negative 
weight," just as wel l .  But that is, of 
course, a physical imposs ib i l ity. The cor
rect word ing is "apparent measured ."  

Vincent Morin Replies 
It would be less than honest scientifi

cal ly to answer in brief. 2 7st Century 
kindly accepted the short communica
tion you refer to, and at the t ime I was 
very surprised at a result for which I had 
no explanation, after some months and 
several d ifferent suggestions. 

Recently, I have found a non-obvious 
fl aw i n  the measurement set-up :  it 
appears that the balance I used reacts to 
a horizontal tangential force as if a neg
ative weight change had occurred_ I sti l l  
have n o  precise explanation for this, 
because the manufacturer, Sartorius, did 
not give me any i ndication of the bal
ance mechanism. ( I  am u nwi l l ing to d is
mantle such an expens ive p iece of 
equ ipment.) 

This kind of balance i s  very stiff, so 
that very smal l  displacements are associ

Continued on page 7 7  
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International Atomic Energy Agency 

The second-genera tion engineering 
design for ITER, will be capable of 

generating SOD-megawatts of power for 
up to 7 0  minutes, and could lead to the 
construction of a demonstration fusion 
power plant. 

H.S.M. ("Donald") Coxeter with h is 
youngest grea t-grandchild, shortly 
before his death. The placard reads: 
"Life is not meant to be endured-it is 
to be celebrated. II 
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INTERNATIONAL FUSION PROJECT, ITER, MOVES ClOSER TO REALITY 
The proposed European site for the $8 b i l l ion project to bu i ld  a tokamak-type 

fusion power reactor is Cadarache, France, according to a Nov. 26 decision of the 
European Un ion's research min isters. The experimental device, known as the 
I nternational Thermonuclear Experimental Reactor ( ITER), w i l l  produce power from 
the thermonuclear fusion of heavy hydrogen isotopes, abundantly ava i lable from sea 
water. The ITER partnersh ip also includes Canada, Japan, Russia, and the United 
States. Canada and Japan have also made proposals  for sites. The final decision on 
location is expected to be made around the end of 2003 . 

1 5  MI LLION ETHIOPIANS AT RISK OF MALARIA; BRING BACK D DT! 
The United Nations News Service reported Oct. 22 that "As many as 1 5  m i l l ion 

Eth iopians face the threat of dying from malaria before the end of th is  year," and said 
that the U .N .  Chi ldren's Fund (UNICEF) and the World Health Organization had 
cal led for more funds for malaria drugs. 

Not mentioned is the fact that both these organization oppose the use of the pes
ticide DDT, which has been proven to stop the spread of malaria, s imply by spray
ing a sma l l  amount on the ins ide wal ls of dwel l ings. (For more about how DDT stops 
malaria, see 2 7  st Century's special DDT reprint col lection, avai lable for $ 1 5  from 
2 7 st Century by mai l ,  or at the website store.) 

RUSSIA WIll BUILD FI RST flOATING NUClEAR POWER PLANT 
Russia may build the first floating nuclear power plant in as l ittle as three years, 

Atomic Energy Minister Aleksandr Rumyantsev said in an interview with ITAR-TASS on 
Dec. 1 7. The State Ch ief Export Commission of Russia recommended a Rusenergoatom 
design for a prototype floating nuclear power plant, to be constructed either on a barge 
near Severodvinsk in the Archangelsk region, or at a Petersburg shipyard. The project 
aims to improve the energy supply in regions along the Arctic Sea Route . . 

Rusenergoatom's Nov. 1 1  press release said that the price of electric ity generated 
by a floating plant wi l l  be half that from conventional plants us ing gas or coa l .  
Accord ing to the press release, the cost o f  the prototype plant wi l l  b e  about $ 1 80 
m i l l ion, with a payback period of 1 3  years. The prototype is a 70-megawatt reactor, 
s imi lar to those in Russian nuclear submarines. 

Russia has two other designs fo� floating nuclear plants, one in  the Kamchatka 
region, and another on the Chukotskoi pen insula .  A min iaturized model of the float
ing plant is on display at an ongoing Russian high-tech exh ibit i n  Ph i ladelphia.  

G EOMETER H.S.M. COXETER DI ES, AT AGE 96 
2 7  st Century mourns the loss of Prof. Harold Scott Macdonald ("Donald") Coxeter, 

who d ied peacefu l ly in h is Toronto home, at age 96, March 3 1 ,  2003 . 
Socrates chastised the geometers for fai l ing to examine the deeper axioms embed

ded with in  their systems. The project of Coxeter and John F l i nders Petrie to construct 
a fourth d imension by analogy to the projective properties of the th ird into the sec
ond, encountered such d ifficulties. But, even a flawed geometry may be better than 
none at a l l , or than the wi ld ly algebraic construct known as n-d imensional space. 
Coxeter's Regular Polytopes has been a usefu l reference for col laborators of 2 7st 
Century working in the field, as was h is  encyclopedic knowledge, a lways offered 
freely and with encouragement. 

According to his daughter, Susan, Donald was both a talented mathematician and 
pianist. At about age 1 4, h is  parents took h im to Bertrand Russe l l ,  to enqu ire which 
way to go with his l ife. Russe l l  advised them to have the boy study mathematics and 
pursue piano as a recreation, which he did.  Russe l l  d id not bel ieve in  the sou l .  We 
who do, hope that the two shal l not meet. 
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EXPOSURE OF 'PI LTDOWN MAN' HOAX COMMEMORATED I N  BRITAIN 
The 50th anniversary of the exposure of the Pi ltdown Man hoax, which cast sus

picion on such wel l-known authorities as Sir Arthur  Conan Doyle and anthropolo
gist-theologian Tei l h ard de Chard in ,  wi l l  be commemorated with a special  exh ibit at 
the Natural H istory Museum in  London, and

' 
presentations at the annual Science 

Forum, according to The Scotsman, Dec. 2 .  
The Pi ltdown "fossi ls" w i l l  be o n  d isplay for the fi rst time since the hoax was 

exposed in 1 953 .  The Pi ltdown Man fossi l s, "found" in 1 91 2, a l leged ly showed the 
missing l i nk  between human beings and apes. When it was discovered to be a 
hoax-parts of an ape jawbone and human sku l l , ti nted brown to make them look 
old-the science textbooks had to be rewritten .  

As the museum's head o f  the h uman origins d ivis ion, Prof. Chris Str inger, noted : 
"F ifty years on, we can see why it happened the way it did and why it lasted so 
long, why it was that Brita in  was ready for this d iscovery. We have to learn the les
son that just because someth ing su its you r  preconceived ideas doesn't make it 
true." 

I NDIAN SPACE PROGRAM, PRI D E  OF THE NATION, TURNS 40 
Forty years ago, on Nov. 2 1 , 1 963,  India launched its first rocket from a sma l l  

fish ing vi l l age. It reached an altitude o f  660 feet. A local church was turned into an 
office for the scientists, and the launch pad was erected among coconut groves, 
near Tr ivandrum, state capitol of Kera l a .  The cha i rman of I nd ia's Space 
Research Organization, G. Madhaven Na i r, announced on the anniversary that 
Ind ia wou ld l au nch 40 remote-sens ing sate l l ites, by 2008. The Ind ian govern
ment recently approved send i n g  a scientif ic probe to the Moon with in  two 
years. 

MONTREAL PROTOCOL SIGNERS DEFER DECISION ON METHYl BROMIDE BAN 
Representatives of 1 80 government signatories to the 1 987 Montreal Protocol on 

Substances That Deplete the Ozone Layer, meeting in  Nairobi in  November, 
deferred a decis ion on the date for bann ing methyl bromide, a widely used agricul
tural fumigant essentia l  for many crops. There are no effective replacements for 
methyl bromide, which is app l ied to the soi l  to k i l l  pests before crops are planted. 
Suggested substitutes are ineffective. One of the U .S .  delegates, a representative of 
Cal iforn ia's strawberry growers, said that he suffered an 80 percent drop in produc
tion when he tried one of the alternatives. 

Why ban methyl bromide? In the magical, wel l-funded world of professional envi
romental ists, methyl bromide is  a powerfu l demon that makes the ozone hole grow, 
and al lows excess populations to eat fru its and vegetables. 

ROCKET PIONEER ARTHUR RUDOLPH RECOGNIZED AT INT'L SPACE CONGRESS 
The story of the man who managed the Saturn V rocket program that put men 

on the Moon, was presented by Marsha F reeman at the 54th Congress of the 
I nternational  Astronautical Federation, held in Bremen, Germany, at the end of 
September. 

Rudolph, one of the members of Wernher von B raun's "rocket team," made 
his fi rst contributions to space tech nology in the early 1 930s, design ing  a suc
cessfu l l iq u i d-fueled rocket engi ne. Once i n  the U n ited States, he managed cr it
ical Army rocket projects, and then led the development of NASA's huge Apol lo  
Saturn V. 

In  later years, Rudolph was falsely accused by the Office of Special I nvestigations 
of the U.S. Justice Department for a l leged "Naz i"  crimes, but he was exonerated by 
the government of then-West Germany. 

"Piltdo wn m a n " :  the hoax of the 
missing link between ape and man that 
had British scien tists fooled for 50 
years. 

Martha Rudolph 

Space pioneer Arthur Rudolph with 2 7 st 
Cen tu ry Associa te Editor Marsha 
Freeman, in 7994. 
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The Truth about Mosquitoes and Global Warming 

On h is  Ju ly 2003 trip to Africa, 
President George Bush paid hom

age to the tens of thousands of s laves 
who were held in pens on tiny Goree 
Is land, Senegal, befor� shipment to the 
United States. As he stepped ashore, he 
must s u re ly  have seen a marble 
Madonna, a memoria l  to 29 med ical 
personnel who d ied in a terrible yel low 
fever epidemic i n  1 878. 

Typical tragedy of the tropics, you 
may say. But wait. If you go to 
E l mwood Cemetery i n  Memphis,  
Tennessee, you wi l l  see a huge mound, 
a mass grave into which thousands of 
bodies were pi led during the devastat
ing yel low fever epidemic of 1 878. 
There were 1 00,000 cases in the 
Un ited States that year, 1 9,500 in 
Memphis alone. The mosqu ito-borne 
pesti lence moved by riverboat and rai l
road, from New Orleans to Ohio.  
Memphis was destroyed, and has never 
regained its position as capital of the 
South. 

The 1 878 epidemic fascinates me 
because I am a special ist in  the ecolo
gy and epidemiology of d iseases trans
m itted by mosqu itoes. Malaria,  
dengue, yel low fever, St .  Lou i s  
encephal itis, West N i le  encephal itis, 
that sort of thing. 

So, I am not a rocket scientist, and if 
I were to write articles on rocket sci
ence it wou ldn't be surpris ing if people 
didn't take me seriously. 

However, perhaps it is surpris ing that 
the reverse isn't true. 

My field has a sma l l  number of spe
cial ists, so we tend to keep contact with 
each other. About 1 2  years ago, we 
were piqued to see a growing number of 
articles that were in our field but were 
written by persons we had never heard 
of. Some were even rocket scientists! 

The articles had a common theme: 
"G lobal warming" is a threat to human 
health; it wi l l  cause major increases in 
the transmission of mosqu ito-borne 
d iseases; the d iseases wi l l  spread to 
new latitudes and altitudes around the 
world; and the process has already 
begun. 
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by Paul Reiter, Ph.D. 
Nearly a l l  the articles exploited com

mon misconceptions: mosqu ito-borne 
diseases are "tropical," hot weather 
and heavy rainfa l l  mean more mosqui
toes, mosqu itoes die if the weather is 
cold, and more mosquitoes mean more 
infections. 

Abject Misinformation 
Despite their abject mis information, 

their impact was increasingly obvious, 
not only in  the popu lar press, but also 
in the prognostications of influential 
panels of "experts." For example, the 
Second Assessment Report on the 
Impacts of G lobal Change publ ished by 
the Un ited Nations Intergovernmental 
Panel of Cl imate Change ( lPCC) devot
ed more than a th i rd of its chapter on 

human health to d iscussion of the mos
qu ito-borne d iseases. Neither the n ine 
lead authors nor the sources they cited 
were spec ia l i sts i n  the fie ld .  
Nevertheless, their authoritative pro
nouncements gave authentic ity to a 
new crop of erroneous articles, many 
with inventive explanations of new sit
uations. 

A good example was a Scientific 
American cover story, "G lobal 
Warming:  The H idden Health Risk," 
that appeared in  August 2000. The bulk 
of the article gave a l l  the usual exam
ples, but there was a lso an extensive 
d i scuss ion of the d i sease of the 
moment: West N i le encephal itis in the 
Un ited States. The gist was that global 
warming had exacerbated the pro l ifera
tion of th is  mosqu ito-borne virus after 
its accidental i ntroduction in 1 999. The 
in it ial factor had been the warm winter 
of 1 998-1 999, wh ich had i ncreased the 
survival  of the Common House 
Mosqu ito, Culex pipiens, one of princi
pal suspects, and had thus helped the 
v i rus to prol iferate in the New York 
area. 

To the layman this might sound total
ly plausible, but is there real ly evidence 
that Cx. pipiens survives better in  warm 
winters? 

Every week through the winters of 
1 981 -1 982 and 1 982-1 983, I crouched 

SCIENTIFIC AM,ERI 
August 2000 . Volume 283 .... ·ww,sdam.com 

Is Global Warming 
Harmful to Health? 
Paul R. Epstein 

Computer modeis Ino,,:ate_._
that many diseases wilt surge 
as the earth's atmosphere 
heats up. Signs of the pre
dlcted'troubles are already 
appe�ring in some regions. 

Mosquito misinformation in the service of global warming. 
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my 6-foot-plus frame through 
465 yards of a 5-foot diame
ter Memph is  storm sewer, 
counting the adu lt Cx. pipi
ens that were shelter ing 
there. I had marked them 
with fl uorescent powders in 
the l ate fal l .  

I endured this routine to 
determ ine their  survival  
rate-the spec ies i s  a l so 
important in the transmission 
of another vi rus, 5t. Lou is 
encephal it is. 

Fortu itously, the first winter 
was bitterly cold, with tem
peratu res down to zero 
degrees Fahrenheit, but the 
second was affected by an EI 
N ino event-you could 
dance outdoors some n ights 
in  December. 

ti, the usual suspect in towns 
and v i l l ages, was not present 
in the area! 

Thus the yel l ow fever 
c l a i m  was pure fict ion .  
Moreover, the Scientific 
American art ic le  i nc luded 
statements that Ae. aegypti 
had transmitted dengue fever 
at new altitudes in Mexico 
and Costa R ica, and had 
ascended to new altitudes in  
Colombia and India .  These 
too were fantasy: The profes
sional reports on these issues 
u nequ ivoca l l y  stated that 
there was noth ing surpris ing 
about the altitude at which 
they occurred. Of course, 
there was no mention of yel
low fever in  the U .5 .  in  1 878! 

My travai l s  showed that 
the survival rate was h igh and 
was the same in  both winters. 
There was no h i nt of 
increased morta l i ty dur ing  
colder spel ls .  Indeed, on a 
morn ing after zero degree 
weather, I col lected females 

National Library of Medicine 

Franklin, L ouis iana, 1 898:  A temporary yellow fever 
hospital in a swampy area near the Gulf coast. Thousands 
of Americans died from yellow fever during the epidemic 
of 1 878 and subsequent outbreaks. 

The sad fact is that there i s  
l ittle we scientists can do to 
chal lenge this campaign of 
d is i nformation. None of us 
denies that temperature is a 
factor in the transmission of 
mosq u i to-borne d i seases, 
and that transmission may be 

from a culvert where they were tota l ly 
exposed to the cold. They were sur
rounded by ice, and I suspected they 
might be frozen and dead, but before I 
had warmed up in the cab of my pick
up, they were buzzing happi ly in thei r  
tube! 

Mosquito Anti-freeze 
Mine is the only study of its kind. The 

results were not surprising: as with many 
insects, adu lt Cx. pipiens have a natural 
anti-freeze that protects them through 
the winter- Incidental ly, the 1 998-1 999 
winter was much colder in Volgograd 
(formerly 5ta l ingradl than in New York, 
but the human tol l  from West N i le virus 
was much higher in  Volgograd. Un l i ke 
Hitler's army, Cx. pipiens is comfortable 
in the Russian winter! 

The same Scientific American art ic le 
made extensive c la ims about malaria 
moving to new altitudes in  the tropics. 
And the same author has stated in  other 
publ ications that a 1 993 outbreak of 
yellow fever in the Tugen H i l ls, western 
Kenya was the result  of Aedes aegypti, 

VIEWPOINT 

commonly known as the Yel low Fever 
Mosquito, moving to higher elevations 
because of global warming. 

That c la im part icu lar ly bugs me 

because I l ed the World Health 
Organization team of entomologists 
that i nvestigated that outbreak. To iden
tify the mosqu itoes involved, we sat for 
1 9  consecutive days, morn ing  and 
evening, catching the mosqu itoes that 
came to bite us .  It was a ti resome job, 
but it was the only way we could col
lect the relevant species, because they 
are not attracted to l ights and they bite 
only primates. 

We isolated the yel low fever vi rus 
from two forest species, Aedes 
africanus and Aedes keniensis. Our 
epidemiologists confirmed that this was 
a classic "sylvatic" outbreak, transmit
ted by mosquitoes between monkeys in  
the forest. The on ly human victims 
were people who got bitten when they 
ventured i nto the forest-honey gather
ers, charcoal makers, and women tak
ing water from the streams. Ae. aegyp-

affected if the world's c l i
mate continues to warm. But it is 
immora l for the polit ical activists to 
m i slead the publ ic by attributing the 
recent resurgence of these d iseases to 
c l imate change, part icularly i n  Africa. 

The true reasons are far more com
plex, and the principal determi nants 
are polit ics, economics, and human 
activities. A creative and organized 
appl ication of resources to change the 
situation i s  urgently needed, regardless 
of future c l imate. 

Paul Reiter worked for 22 years as a 
medical entomologist for the Division 
of Vector-Borne Infectious Disease of 
the Centers for Disease Control and 
Prevention (CDC). He now heads a 
new unit of Insects and Infectious 
Disease at the Pasteur Institute in 
Paris. 

This article is reprinted with per
mission from Tech Central Station 
(http.//www. techcentralstation. com). 
where it appeared August 6, 2003, 
under the title "Fever Pitch. "  
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SCIENCE & THE YOUTH MOVEMENT 

How to Win Gauss and Influence History 
by Peter Marti nson 

Nobody joins Democratic presiden
tial candidate Lyndon LaRouche's 

I nternational Youth movement out of the 
fear of an impending global economic 
dark age, or the fear of a Dick Cheney 
th reatening to shoot a few nations with 
nuclear weapons, or the fear of the rap
idly surging outbreak of global pandem
ic d iseases. These things are, of course, 
someth ing to be a l ittle scared of, and 
there's someth ing wrong if you are not 
concerned, but nobody joins this revo
lutionary movement s imply to stop these 
processes. We wou ldn't succeed if that 
were our goal (which was the secret to 
the fai l u re of the anti-war movements). 

S imi l arly, nobody joins because some 
youth organizer tel l s  them, that their 
university education i s  worthless, or that 
they probably won't get a job after col
lege (although both are true, and we 
should not hesitate to make these points 
clear). Recruitment does not occur out 
of fear, in genera l .  Youth (and baby 
boomers ! )  join th is movement because 
they want to build a future, they want to 
know that their development is crucia l  
to the progress of civi l ization. 

To this end, Lyndon LaRouche, our 
adopted teacher, has l aid out the educa
tional curricu l u m  for his youth move
ment, in several hundred speeches, dia
logues, and papers over the past year 
and a half :  We must master Carl 
Fr iedrich Gauss's 1 799 
paper, on his proof of the 
Fundamental Theorem of 
Algebra! We must under
stand, not only the con
struction of h is proof of the 
theorem, but a lso his cri
tique of the other mathematicians of h is  
time, and the h istorical sign ificance of 
this act of courage and gen ius.  

What you are read ing right now is 
intended to be an aid for (1 ) the current 
youth organ izers in  understanding the 
paper itself (and why our fearless leader 
has decided to torture us with it!); (2) 
non-members, to see what this move
ment is about, and why they must drop 

The author, Peter Martinson, points to an icosahedron inscribed in a dodecahedron, 
in a pedagogical class for the LaRouche Youth Movement in Seattle. 

everything and join immed iately, and; 
(3) future citizens of the un iverse, l iv ing 
i n  Berl i n-sized b i l l ion-person cities on 
Mars, as a document of the construction 
of a youth movement. We wi l l  look at 
how a youth organ izer, the author, actu

a l ly  went about u nder
standing Gauss's paper, on 
the background of the 
ongoing investigation of 
this paper by the Seattle, 
Wash ington LaRouche 
youth, who sti l l  don't 

qu ite understand it. 
Let's ta lk about me for a moment. I am 

25 years old, and have been a 
LaRouch ie since the beginning of 2002.  
I have a heavy university background in  
mathematics, astronomy, and physics, 
and was just start ing graduate school 
when I ran into this organization.  As 
soon as I saw the fanatical devotion to 
scientific breakthroughs, d iscoveries, 

and start ing a g lobal rena issance, 
freaked out, because I d idn't see that i n  
schoo l .  

For example, one  of  the organizers, at 
an after-meeting bread and wine get
together, asked me why the water in  the 
toi let swirls in one d i rection in the 
Northern Hemisphere, and the other 
d i rection in the Southern Hemisphere. 
After about 1 5  minutes in front of the 
white board, with d iagrams showing 
some of the mechan ics of orbit ing bod
ies, and other things to demonstrate the 
Corio l i s  effect, I realized that a l l  side 
conversat ions had stopped, and the 
entire Seattle LaRouche movement was 
staring i ntently at the d iagrams. 

Then they started fi ring high level 
questions at me about why the rotation
al  velocity of a fal l i ng object i s  con
served, how this changes with latitude, 
and so on. I reflected back to an after
school party of the U n i versity of 
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Washington Astronomy Department, 
where it was demanded several t imes, 
that work was over for the day, and dis
cussion of the Un iverse shou ld be l i m it
ed to dumb jokes about co-workers. 

I soon dropped out of school, and 
never looked back. My "education" has 
provided me with some useful tools, and 
a certain comfort with mathematical 
work, but I've found it more of a burden 
than a help, as we w i l l  see l ater on in 
this report. 

Upon Reaching 'Page l '  
I n  early summer 2003, at m y  second 

Los Angeles Cadre School, I was able to 
ask Lyn [LaRouche) a question :  "Why 
did Kepler decide to put the planetary 
orbits between nested Platon ic  Sol ids? I 
mean, what was he th i n king?" 

I d idn't understand m uch of h i s  
answer, where he tal ked about the 
"apparent self-evidence of the count ing 
numbers," but took notes d i l igently. 
What I did understand, was that he used 
my question to demand, as he did for 
virtual ly a l l  other questions, that we look 
at Gauss's proof of the existence of the 
Complex Domain.  

Later on, Jonathan Tennenbaum 
talked to the growing number of Los 
Angeles youth, about studying seriously 
the work of one of the great scientists of 
the past. Midway through the discus
sion, he asked why we bel ieved that (a 
+ b)2 = a2 + 2ab + b2. He said, if 
you don't understand why this is physi
cally true, then you're just memorizing 
rules. He then drew a square on the 
board, with side length a + b, with two 
l i nes drawn inside, cutting the square 
into four  smal ler  boxes, of areas a2, ab, 
ab, and b2 (Figure 1 ) . Here, my science 
crony Riana had an elated fit, after see
i ng how easy it was with geometry, as 
opposed to the years of gri l l -and-dri l l  
with formu las. This event proved to be a 
key in our work with Gauss's actual 
paper, which Jonathan aga in  empha
sized several t imes. 

Back in  Seattle, several of the 6 youth 
(now 20) tried to take up this chal lenge, 
not by read ing Gauss's paper, but by 
plowing through, mostly i nd ividual ly, 
two of B ruce D irector's pedagogicals on 
the proof. What Bruce said Gauss was 
proving seemed simple enough to most 
of us: An equation has as many sol u
tions, as the number of times the h ighest 
powered variable is mu ltipl ied by itself. 

a b 

a a2 ab 

b ab b2 

Figure 1 
WHY DO YOU BELIEVE 

(a + b)2 = a2 + 2ab + b2? 
If you don't understand why this 
is physically true, than you are 
just memorizing rules. 

In other words, an equation where the 
h ighest power is x3 has three solutions, 
and an equation with X4 has four sol u
tions, and so on. This is the Fundamental 
Theorem of Algebra. 

Part of Gauss's paper, accord ing to 
Bruce, was a refutation of previous 
proofs of the Fundamental Theorem of 
A lgebra by peop le l i ke d'Alembert, 
Eu ler, and Lagrange. What is the differ
ence between two explanations of a 
phenomenon ? If both explain the obser-

. vations equal ly"wel l ,  how can you tel l  if 
one is "more right" than the other? The 
problem Gauss was dea l ing with, as far · 
as we knew at the time, was that, when 
your  equation looks l i ke x2 + 1 = 0, 
either you have no solutions, or you 
invent a new type of number, ...f=f. And, 
why not? Did Cod i nvent the regu lar 
cou nt ing numbers, or d id  h uman 
beings? Everybody who had tried prov
ing  the Fundamental Theorem of 
Algebra before Gauss, had used this so
cal led " imaginary" number, so that the i r  
proofs would work. Gauss also defend
ed the use of this number, accord ing to 
Bruce. 

Bruce's pedagogicals stressed the 
importance of geometry, or, in other 
words, physics. Apparently, Gauss 
proved the Fundamental Theorem of 
Algebra using geometry, whi le the others 
proved it us ing algebra. What was the 
d ifference? This was the s l ippery ques
tion for me. For example, Kepler asked, 
if Ptolemy, Copernicus, and Brahe had 
models that predicted the orbits of the 
planets equal ly wel l ,  which one is "cor
rect?" Can one answer this question? 
Did Bush i nvade I raq because of Oi l ,  

Pops Bush, the war on terrorism, or the 
I l l u m i nati? Does Truth exist? 

One of the most common responses 
we get to LaRouche's ideas, is, "Wel l ,  
that's just your opin ion.  You have your 
real ity, and I have mine!"  I e-mai led 
Jonathan with this question, and he 
repl ied, rough ly, "first, you must look at 
what types of hypotheses benefited 
humanity throughout h istory, and, sec
ond, you must read Gauss's original 
paper! "  This  was actua l ly the first major 
d iscovery-don't accept anyone's word 
for proof, but go to the origina l  source. 
Use the pedagogicals, or LaRouche's 
writi ngs as a gu ide, but d ig  into the 
actual writi ngs of the scientist. 

50, Riana printed off a copy of the 
paper from the i nternet . 1 ,  and we began 
looking at it. The title is :  " New Proof of 
the Theorem That Every A lgebraic 
Rationa l  I n tegral Fu nction in One 
Variable Can Be Resolved into Real 
Factors of the F i rst or the Second 
Degree." And it gets worse. 

Swimming in Formalism 
Riana and I quickly found that most 

people in the world have a neurotical ly 
adverse reaction to the a lgebraic manip
u l ations of symbols and formu las. Some 
people have an opposite, neurotic com
p u l s ion to a lgebra ica l ly  man ipu late 
symbols and formu las on sight, l i ke me. 
Neither is  a healthy, natural state for a 
human being to remain i n .  

After poking around- individual ly in  
the paper, we got serious, and started 
meeting once a week i n  a group, to start 
from the beg inn ing, and try to make 
progress. I qu ickly found that I was to 
take the main role of teacher for this 
project. Gauss assumes a lot of the read
er-he was actua l ly writing for an audi
ence of contemporary mathematicians. 
He starts out by saying, "Every deter
m i ned a l gebraic equation can be 
reduced to the form 

xm + Axm-1 + Bxm-2 + . . .  M = 0 
such that m is a positive i nteger." We 
assumed that one must work through the 
whole paper, from beginn ing to end, in 
a straight l i ne, and so began a lgebraical
ly mov ing symbols around to demon
strate, empi r ica l l y, that every crazy 
equation one can th ink  of, can be 
rearranged i nto this general form. 

I n  fact, most of our activity in  the early 
parts of the paper was this type of 
manipu lation of symbols, to the d ismay 
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of the others. Didn't we join this move
ment to make d iscoveries, not just per
form learned tricks? Where was the 
geometry that Bruce was so excited 
about? To justify the algebraic gymnas
tics, we tried fol lowing Jonathan's model 
from Los Angeles, to actual ly derive 
some of the ru les from geometry. 

For i nstance, the so-cal led "distribu
tive property" comes from a rectangle 
made of two smal ler ones-one side 
length is a, the other side length is  b + 

c. Multiplying to fi nd the areas, one 
fi nds that arb + c) = ab + ac. You 
can extend this to (x + a) (x + b) = 

X2 + (a + b) x + ab, which is a need
ed tool for the beginn ing of the paper. 

But, it was sti l l  
ted ious.  Todd, 
our tweener, 
pointed out that, 
when making 
discoveries, you 
have to root out 

the bad axioms in your head. So, 
accord ing to h im, we actua l ly had to 
work through a l l  this ted ium, so we 
would remember how crazy it was, 
when we actua l ly  got to Gauss's proof. 
Through the manipulations, we did fig
ure out why the textbook proof is  wrong, 
and other things, l i ke that the "real fac
tor of the second degree" referred to in  
the title, meant a product of  two factors 
made of complex conjugates (a + bi), 
and its conjugate, (a - bi). Multiplying 
them together gives (a2 + b2), and we 
started poking through d' Alembert's 
proof, and Gauss's refutations. 

Figure 2 

[] 
Al-KHWARI ZMI'S SOLUTION OF A QUADRATIC EQUATION 

During the Baghdad Caliphate in the 8th century B .C. ,  AI
Khwarizmi constructed the solution to X2 + l Ox = 39. First, he took 
a square, of side length x, and a rectangle of sides 1 0  and x, and 
set the total area equal to 39. Next, he cut the l Ox rectangle into 
two pieces, and stuck them onto the square, making an L. To fill 

III 
+ 
x 

x + 5  

64 

Todd and the others kept push ing me 
to lead them through the algebra, but, I 
hated it! I felt that I was not only j ust per
forming the animal- l i ke tasks I was 
brainwashed with in col lege, but that I 
was contributing to the brainwashing of 
my fr iends. For example, the first proof 
that Gauss refutes, the "textbook" proof, 
requ i res the manipulation of "systems of 
equations." These are several equations, 
related through their variables, that you 
can subtract, add, substitute, and other-

. wise manipulate, so you are left with an 
equation with just one variable, for 
which you can then solve. But, not real
ly, as Gauss shows-it's j ust circu lar 
logic. 

To get to this point, though, requ ires a 
lot of algebraic gymnastics! How can I 
te l l  my "students" to fol low my lead, as 
I don't know myself if these man ipula
tions are val id?  I memorized the ru les, 
and got good grades for it! I never found 
out why the ru les were true! After a lot 
of frustration, we agreed to look at 
Gauss's proof, i nstead . 

Gauss starts out with two " lemmas," 
or preconditions, which are qu ite wi ld .  
Here, he introduces equations that look 
l i ke they are in  another d imension of 
complexity, with s ines and cosines, and 
new Greek letters. I remembered back to 
some of my math classes in col lege, 
when we were looking at complex num
bers as positions on a two-dimensional 
Cartesian gr id, and thus, one can 
describe the position either with two 
recti l i near coord inates ( l i ke the x- and y
axes), or by an angle away from the hor-

in the "defect" in the 
large square, he added 
a n  area o f  2 5, a n d  
added 2 5  to the 3 9  on 
the other s ide of the 
equation. Thus we have 
a square of side length 5 

+ x, equal to a square of 
area 64. So, x = 3. 

izontal and a d istance (so-cal led polar 
coord inates). 

From th is, we figured out that 
xx - 2 cos(cfJ) rx + rr was actually the 
product of factors made of the two com
plex conjugates, in "polar form, " multi
plied together. I remember my first brush 
with these trigonometric functions in 
high school, wondering what the sin, 
cos, and tan keys were on my calculator. 
Upon having asked a jerk teacher, I got 
the answer, "Wel l ,  it's just soh cah toa!// 
Just another damn mnemon ic device for 
remembering the formu las for the rela
tionship between the legs of a right tri
angle, and its angles.  Nobody wanted to 
get lost i n  the muck of the algebra of 
trigonometric functions, which was just 
another, much more horr ible version of 
a lgebraic formal ism, so we decided to 
figure out what trigonometry real ly  was, 
instead. 

Circular Action, Not Circular logic 
Unfortunately, we have a huge global 

problem: the economic col lapse physi
cal ly means, the threatened reduction of 
the world popu lation by about 5 b i l l ion 
people, in  the next few generations. This 
is what LaRouche says, and it's d ifficult 
to refute the most successful economic 
forecaster in  modern h istory. Thankfu l ly, 
he's a lso an expert in posing sol utions to 
huge economic problems.  Sadly, 
nobody in power, or virtua l ly  anywhere 
else, has h i s  k ind of intel lect. 

So, we've decided to take the respon
s ib i l ity to become gen iuses in pol itical 
economics, too, and recru it more peo
ple to this mission. Therefore, we devel-
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oped a pretty rigorous weekly schedule :  
on Monday, after organizing, we wou ld 
work through one of the pedagogicals 
written by either Bruce or Jonathan ;  on 
Wednesday, we would have our pol iti
cal meeting, with a c lass given on some 
i nterest ing subject; on Thursday, we 
wou ld work on our Bel Canto chorus; on 
Friday, we would work on LaRouche's 
economics textbook; on Saturday, we 
would have another pol itical meetirig; 
and on Sunday, we wou ld read some of 
Friedrich Sch i l ler's letters on  the 
"Aesthetical Education of Man," and a 
Platonic dialogue. A l l  other t ime was 
consumed recru iting the population to 
the fight. 

This recru itment was d i rectly i nto a 
work- in-progress. After each cadre 
school, to which we wou ld try roping i n  
large numbers o f  college-aged potential 
revolutionaries, several people wou ld 
join the LaRouche movement fu l l-time. I 
thus found myself regularly with new 
people sleeping on my couch, wanting 
to also " learn Gauss," and start a world 
American Renaissance. 

S ince d iv ing straight i nto G auss's 
paper usual ly just produced the glazed 
eyeballs of death, we found ourselves 
going back to Bruce's original G auss 
pedagogicals regularly. Thus, we made 
l ittle forward progress on the paper. B ut, 
I was becoming more and more con
cerned with, what was LaRouche's 
point, in having us study th is paper? We 
had pretty much stopped working on the 
actual paper, and were now concentrat
ing on other things, l i ke pedagogicals, 
organizing a crazy popu lation, and so 
on. 

But, LaRouche kept hammering at us  
to understand th i s  th i ng, from the 
standpoint that  i t  wasn't j ust a dry aca
demic work, but someth ing spec ia l .  For 
example, why have a pol it ical youth 
movement study some remote, buried 
work 200 years o ld ?  Shou ldn't  we 
instead study pol it ical youth move
ments of the past? We had acq u i red a 
few new tools to go after what the 
mea n i ng of the Gauss paper was, 
employing the help of several older 
members of the organ ization.  

Larry Hecht pointed out that what 
Gauss was getting at, wasn't necessari ly 
l im ited to a lgebraic equations and �. 
Try something "easier,"  l i ke fl. How 
big is  that? We learn in school that it's 
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Figure 3 
WHY IT IS IMPOSSIBLE TO TRISECT THE ANGLE 

A step in showing why trisecting the angle is impossible was to determine the 
sine of two and three times the angle. Here, the problem of finding the sine of 
twice the angle is posed geometrically. 

just your average, never-ending deci
mal .  No matter how far past the decimal  
point you calcu late, you sti l l  have an 
" infin ite" number of d igits left to calcu
late. Is  that true? Putting the radical sign 
over the 2 is  just l ike taking a problem, 
and putting a bag over it, so you forget 
you had a problem there. 

What is a "square" root? Does this 
th i ng even exist? It's defin itely not a 
number that you can "count up to." Can 
you construct it? 

F lying around the U .5.A. to give class
es on Gauss's proof, Bruce Di rector was 
bewildering us with ta lk  of powers, geo
metric and arithmetic means, logarith
mic spirals, catenaries, and so on. The 
one th ing that blew me away, though, 
was when he showed how, during the 
Baghdad Cal iphate in  the 8th Century 
B .C . ,  AI-Khwarizmi constructed the 
solution to X2 + l Ox = 39. 

He took a square, of side length x, and 
a rectangle of sides 1 0  and x, and set the 
total area equal to 39 (Figure 2). He then 
cut the 1 0x rectangle into two pieces, 
and stuck them onto the square, making 
an L. Pointing to the "defect," he added 
an area of 25, thus completing the 

square, and added 25 to the 39 on the 
other side. Now, we have a square of 
side length 5 + x, equal to a square of 
area 64. So, x = 3 .  

Jonathan Tennenbaum wrote a few 
pedagogicals on the impossible problem 
of cutting an angle into three equal parts, 
or trisecting it. He started by going the 
other way, first doubl ing an angle, and 
finding the mathematical formula  that 
describes the transformation, sin 2a = 

2sin a cos a ( F igure 3).  This was timed 
perfectly, for our l ittle project to figure 
out what our teachers in h igh school 
"forgot" to tel l  us about trigonometric 
functions. We had figured out what sine, 
and cosine, and tangent, and their inver
sions, were, as projections of the circle. 

Riana and I struggled to determine the 
trigonometric formula for trip l i ng the 
angle, but kept runn ing up against the 
wal l  of tough cubic functions. Later, 
when Jonathan walked us through the 
trip le-angle formu la, Riana exclaimed 
that, the wal l  we had been runn ing up 
against was �! This was a l l  fine, but I 
sti l l  d idn't get the paper. I was frustrated 
that Gauss d idn't j ust come out and say, 
i n  words, what h i s  idea was. Why d idn't 
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he j ust write out a l ist of points he was 
trying to make? 

I decided to get the th ing out again, 
and figure out what it means. What is  
this stupid equation ? 

xm + Axm-l + Bxm-2 + . . .  M = 0 
Bruce said that Gauss made two sur

faces, that intersect each other and a flat 
plane. They a l l  intersect, at the same 
time, in a number of places equal to the 
power of the equation, and those are the 
solutions. Cubic equations give th ree 
intersections, and so forth . Who cares if 
i t  works-where did he come up with 
this crazy idea? 

One can solve l i near equations with 
lengths, square equations with areas, 
and cubic equations with volumes. So, if 
your equation is X2 + Ax + B = 0, 
we're ta l king about areas. But, wait, if 

you add x3 to 
th is  equation, 
you are now 
add ing  a vol
ume to several 
areas, which 
makes no sense. 

Perhaps, just by add ing this new term, it 
suddenly sh ifts all of the quantities to 
volumes. X2 is no longer a square, but a 
brick with volume l ·x·x .  So, the h ighest 
power, cou ld determine the geometry 
you are considering! The h ighest power 
controls the equation ! 

But, what happens when you add X4? 
LaRouche had just written a paper 

cal led "The H istoric I nd ividual," where 
he talks of both Hamlet's fear of immor
tal ity, reflected in h is  Th i rd Act sol i lo
quy, and Gauss's concept of the 
Complex Domain, connect ing them 
both with the principle of Leadership.  
Now, what does the Complex Domai n  
have to d o  with a fear of i mmortal i ty? 
What's immortal ity, for that matter? I 
reported my excitement to the other 
Seattle LaRouch ies, to their  s i m i l ar 
excitement, and restarted the work on 
Gauss's paper. 

Then, I promptly flew down to Los 
Angeles for several weeks. 

los Angeles 
Anybody who vis its the main West 

Coast LaRouche campaign office in LA, 
is immediately struck by the sheer quan
tity of pedagogical work being done. 
They had s ign ificantly fewer youth 
down there i n  November 2002 than 
they do now, but it sti l l  seemed l i ke 

young people were pouring out of a l l  
nooks and corners of the bui ld ing, a l l  
wanting to ta lk  about Gauss. Or music, 
or A lexander Hami lton, or ancient 
Greek, or the American Revolution, or 
Nicholas of Cusa, or l ight propagation, 
or the history of our organ ization, or 
how to recruit, or any one of the last 
hundred papers written by our elected 
champion, LaRouche. 

I was overwhelmed, right into a peda
gogical session going unt i l  2 in the 
morning, discussing the multipl ication 
of complex numbers and logarithmic 
spirals, led by the now world famous 
Sky Sh ields. I found one activity lacking 
in  the youth work down there-reading 
Gauss's actual paper. There was lots of 
pedagogy, and lots of discussion, and 
lots of activity, but very few people were 
actual ly taking on the feared manu
script. 

However, I found that people were 
genera l ly very excited to begin d igging 
i nto it. So, we printed out several copies 
of the paper, and began working. Going 
through the first couple of sentences, I 
noticed the glazed-eye look, and i mme
diately went into my l ittle breakthrough 
about the powers. This sparked some 
th inking, and so we went further, into an 
actual AI-Khwarizmi solution. I used a 
d ifferent equation than Bruce had, and 
ended up with an i rrational square root 
as a solution. We discussed the virtual 
non-existence of this number, and start
ed to move on.  

But, one of the organ izers from 
Denmark stopped me, and asked why it 
matters, that the square root is an infin ite 
decimal-you can get a good approxi
mation from a calcu lator. In  fact, by just 
going several decimal places, you can 
get to such a good approximation, that it 
wou ld be almost ind istingu ishable from 
a more precisely calcu lated value. So, 
why a l l  the fuss? 

I explained that, you never get the 
number by calcu lation, only by bui ld ing 
it .  He replied, "No, you can get it from a 
computer. How exact do you want it? 
Ten b i l l ion d igits?" It went on l ike this for 
a whi le, and I was getting more and 
more frustrated, and wanted to go on 
with the class, but cou ldn't just let this 
go. 

F inal ly, after the class, dejectedly, I 
talked to Sky. He pointed out the prob
lem of Euler and Lagrange, that they 
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refused to address thei r  fundamental 
assumptions. The task of the youth 
movement, is to make clear the process 
of finding the axioms, and smash ing 
them, through the creation of a d iscov
ery. These classes are not intended to 
"go through" a procedure, but to break 
axioms. You use the material you are 
"going through" to provoke exactly the 
reaction of the Dan ish organizer-that'S 
where the real pedagogy begins!  

Looking back, I had ach ieved a rather 
superfic ia l  view of Gauss's paper. He 
was actua l ly presenting a d iscovery, of 
what Lyn has described as, the re
d iscovery of the difference between a 
human being and any other form of l ife. 
Lyn wrote another paper around this 
time, "The Next Generations," which 
addressed this d i rectly, and fight ing with 
this work was the most productive peri
od, up unti l then, in my continu ing 
understanding of  the sign ificance of  that 
1 799 paper. 

My Brush Against 
The Complex Domain 

tried plowing through Lyn's paper 
several times, but a lways got stuck at a 
certain  point .  I always felt l i ke I had run 
out of energy, and would either take a 
nap, or eat, or just find someth ing else to 
do. Cou ldn't I control myself, and just 
fin ish the thing? I started to get qu ite 
frustrated, because I wanted to know 
how it  ended ! F ina l ly, with Sky's help, I 
d iscovered the problem-I just d idn't 
understand what Lyn was saying.  In 
every paper I've ever read by LaRouche, 
he asks: What is the d ifference between 
man and beast? What is the d ifference 
between Eu ler and Gauss? Or between 
Aristotle and Plato? 

The Aristote leans ( l i ke E u ler, 
Lagrange, and D' Alembert) bel ieve that 
the extent of h uman knowledge, is 
describ ing what you observe with your 
senses, in terms of some virtua l ly arbi
trary set of assumptions. For example, if 
you assume that the most basic form of 
motion is in  a stra ight l i ne, and that 
changes are introduced through some 
mystical "forces," then you can explain 
the motions of the planets, as some 
"force" that is changing the "natural" 
straight- l i ne motion of a body in space. 

In fact, you can now shoehorn a l l  of 
your  observations i nto the framework 
defi ned by you r geometric assump
tions. D isregard the fact, that stra ight 
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l i nes are actua l ly  not s imple to pro
duce, and that we observe none i n  
physics o r  astronomy. T h e  P laton ics, o n  
t h e  other hand,  t h i n k  the i r  senses 
always give a poor, i nd i rect view of 
someth i ng, which isn't necessari ly  rea l 
ity, but  which is  caused by processes 
that are not sensuous. 

Therefore, what you sense, is  not 
what's rea l ly "out there," but is  instead, 
a picture produced by your m ind's i nter
pretation of the organized phenomena, 
caused inside your sense organs, by 
someth ing outside of you r  body. 
Already, s ince those sense-objects actu
a l ly don't exist outside of you, one can 
see that, to impose a change on what 
you are sensing, i t  were better to attempt 
contro l l ing those processes which create 
the sense-objects, than just manipu lat
ing the sense-objects themselves! 

So, where does Gauss (or Hamlet) fal l  
in  this?  I n  the refutations section of 
Gauss's paper, he shows that the proofs 
by Eu ler, LaGrange, and the others, 
don't work. In fact, he shows that the 
entire method they were using, could 
never produce a proof of the 
Fundamental Theorem of Algebra. They 
took their a lgebraic form a l ism, con
structed a tautological web of a lgebraic 
man ipu lations, cal led th is structure a 
proof, and had Napoleon invade any 
country that d isagreed with them. The 
most glaring bit of evidence that these 
guys were frauds, was this th ing that 
squeezed out of the cracks of their 
proofs, this �. 

They acknowledged the eruption of 
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when confronted with evi
Figure 4 

ARCHYTAS' CONSTRUCTION FOR 
DOUBLING THE VOLUME OF A CUBE 
To double the volume of a given cube, 
one must find a length equal to what we 
call today the cube root of 2. Forget the 
calculator, can you construct it? Archytas, 
a contemporary and collaborator of Plato, 
was the first to show how. His solution 
requires the intersection of three surfaces. 
The solution is derived from the point P in 
the illustration, where the torus, cylinder, 
and cone intersect. Gauss's construction 
in the 1 799 "Fundamental Theorem of 
Algebra" paper also involves the intersec
tion of three surfaces, and can be used to 
produce the doubled cube. 

dence to the contrary, he 
freaked out.  

After I got back to Seattle, 
I d iscussed this with Riana. 
We both agreed that joan of 
Arc understood the principle 
of the Complex Domain, but 
from the standpoint of the 
immortal ity of the human 
sou l .  She knew that she was 
changing h istory, and could 
let her body be burned, 
knowing that she was actu
a l ly  created in the image of 
the Creator of the universe, 
whose ideas Gauss was try
ing to discover. 

this phenomenon, called it "imaginary, " 
then proceeded to use it as a sense
object. 

LaRouche shows what Gauss does 
here: He looks at � as a hole, created 
when observing, as an object, the rela
tionship among sets of relationships. 
Euler and Lagrange took a true irony, put 
a bag over its head, called it "i /' and 
then forgot about it. Gauss, instead, uses 
th is  i rony as the wi ndow i nto the 
"beyond the senses" realm of rea l ity. 

What are the relationships, between 
real phenomena, presenting this i rony, 
via our senses? Gauss cal l s  this the 
Complex Domain;  Archytas brushed up 
agai nst th is, a lso, thousands of years ago 
in Greece, in working on the problem of 
doubl ing the vol ume of a cube. Why did 
Gauss presume that he could "th ink" an 
idea, with h is  human mind, and that the 
idea wou ld be equal to the process? 

Gauss, in effect, was asking, "What 
must the universe be thinking, in  order 
to produce such an event?" Wel l , fi rst, it 
must be thinking an idea. I remembered 
back to that e-ma i l  from jonathan, 
where he said that, what tends to freak 
people out, is that these unsensed phe
nomena, are actual ly human ideas. In 
that sense, what is real about a human 
being, is  not the body, but the ideas. If 
people continue to commun icate them 
to future generations (un l ike what most 
baby boomers have been doing), then 
there is  no defin ite l ife-span for an idea, 
or, i ndeed, the human sou l .  

The problem with Hamlet, was that 
he thought he was only his body, and 

I was struck by the pres-
ence of the idea LaRouche 

was commun icating, a lmost as if i t  were 
standing right beh ind me. We thus, 
aga in, renewed our work on Gauss, 
from a different standpoint: LaRouche's. 
But, we ran i nto a problem. 

"I Hate Math!" 
At the next I nternational Caucus of 

Labor Committees ( lCLC) national  con
ference, in February 2003 in Virg in ia, 
my roommate Wesley got to ask 
LaRouche a question :  "I understand the 
geometry of socia l  relations, and I've 
been working on the Gauss. But, when 
making these geometric constructions, I 
say, 'So what?' Isn't the idea that, we 
must change the curvature of society? 
What does th is  have to do with social 
re lations? By the way, I have no math 
background." 

LaRouche answered with, when you 
discover a principle, how do you com
mun icate it? How can you have a d is
covery commun icated to you ?  Then, he 
said that, for students who have a horri
ble math background, the teacher must 
define a suffic ient context, so that the 
student is l ed to ask the correct ques
t ions .  F rom th is  standpo int, for the 
Gauss paper, Archytas is  the first thing to 
work on, to get a sense of the geometric 
action, and why he was propel led to 
make h i s  construction. 

I took this as a chal lenge, and when 
we got back to Seattle, we began work
ing  on why Archytas' construction 
(F igure 4) .  Both jonathan and Bruce had 
written pedagogicals on it, so we read 
through those. Then we read through 
them aga in, and again,  and sti l l  did not 

2 1 st CENTURY Winter 2003-2004 1 5  



get why Archytas needed to do what he 
did.  

The crucial aspect of Archytas' model, 
is the construction of two means 
between two extremes. For example, 
from a bunch of cubes, you can con
struct 1 ,  8, 27, and so on. But, 'how do 
you get from 1 to 8? F i rst, you make a 
row of 2 cubes. Then, you add two cubes 
to that, making a square of 4. Then you 
add four more cubes on top of that, fi n
ishing up the cube of 8-1 , 2,  4, 8. 

If 1 and 8 are your two extremes, then 
2 and 4 are your two means. They are 
the "means" to get from 1 to 8.  They 
work in ratios, too-1 : 2 : : 2 : 4 : :4 : 8 .  If 
the edge lengths have the same rela
tionsh ips, 1 : a : : a : b : : b : 2 ,  then fi nd ing 
the edge of the doubled cube is 
reduced to calcu lat ing the two means 
between 1 and 2. This is  where most of 
the young eyeba l ls g lazed over, in the 
weekly pedagogica ls  that we were 
doing. 

I thought back to Lyn's answer to 
Wesley's question, and real ized that 
people were asking "so what?" The con
text had not been sufficiently laid out, 
that a passionate drive to the discovery 
would be provoked. I decided to take 
one of my reading days 
(one day a week devoted 
to ind ividual work), and 
get to the meat of 
Archytas" s i nce I d idn't 
rea l ly  see why the con
struction worked, either. I 
worked for a few hours on Bruce and 
Jonathan's pedagogicals, drawing c ircles 
on my paper, wondering why the wild 
intersection of su rfaces was necessary. 

In organ iz ing, one finds many people 
who can tal k  for hours, on opinions 
that they hold, regard less of whether 
their opin ions are even true or not. For 
example, Leo Strauss cou Id probably 
ta lk  for hours on h i s  opin ion, that P lato 
actua l l y  thought justice was whatever 
helps out the more powerfu l person.  
People we meet i n  publ ic, tend to 
bel ieve that they can, a lso, ta l k  for 
hours on why they th ink  Leo Strauss 
was right. There is  never any resol u
tion, just ta lk i ng .  

What is  requ i red, is  the performance 
of some type of crucial experiment, 
whose resu l t  wou ld prove, beyond a 
doubt, whether the hypothesis was 
right or wrong. Rea l ly  bad soph ists are 
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so scared of being proven wrong, that 
they w i l l  try to crush anyone who even 
poses the poss ib i l ity of a crucial exper
iment for their  hypothesis. In my work 
on th is  Archytas question, I reached a 
point where I hypothesized that, the 
only way to construct the two needed 
means, was by sweeping out a wel l 

defined cone. 
At this poi nt, I was 

gripped by an almost rel i
gious drive to bui ld some 
models, to see more clear- . 
Iy, what I was hypothesiz
i ng. I bu i l t  the crude 

posterboard models, and saw that my 
hypothesis was, i ndeed, va l id .  
Reflecting back on  that passion, I could 
see how, if  the process were aborted 
before acting on the hypothesis, I wou ld 
have been left with a du l l  sense of 
blah-I wou ldn't have a sense of d iscov
ery. This is what I bel ieved LaRouche 
pointed at, as the problem that creates 
i nsan ity, in h i s  paper, Rumsfeld As 
Strangelove II: Insanity As Geometry. 

I reported my d iscovery, that n ight, i n  
t h e  pedagogical  session, b y  gett ing  
everybody else to bu i ld the construc
tions. But, they sti l l  didn't qu ite get it. 
They had not been driven to the same 
passion to do the experiment. Perhaps 
the context had not been laid out. For 
instance, what was the relationship to 
Gauss? Both Archytas' and Gauss's con
structions involve the intersection of 
th ree su rfaces, created by c i rcu la r  

action . Gauss's construction can be  used 
to, a lso, produce the doubled cube. We 
decided to put the Archytas down, after 
months of working on it, to return to 
Gauss's 1 799 paper. 

Punching Through 
The biggest th ing I've found to impede 

a person's work on Gauss's proof, or 
anything else, for that matter, is the fear 
that, there's no way you wi l l  ever under
stand it. On suggestion from Sky, I tried 
someth ing interest ing one n ight. I got 
everybody together, to I isten to 1 0  sec
onds of the beg inn ing of Beethoven's 
Op. 1 32 string quartet. I compared that 
to working a short d istance into Gauss's 
paper, then stopping.  

I then played the whole first move
ment, which, though nobody was clear 
on what the object of the piece was, 
gave a sense of a whole thought object, 
completed . We proceeded to read 
through Gauss's entire construction of 
h is  proof to the Fundamental Theorem 
of Algebra, that n ight. Though nobody 
actua l ly  got the proof, everybody fol
lowed the construction of it remarkably 
wel l ,  as i t  is  actual ly not as un-under
standable as it looks. 

From there, we undertook some very 
serious work on the paper. A few of us 
began hammering away at Eu ler's proof 
again,  we did a couple of sessions on 
different parts of the paper, with other 
people lead ing them, always bringing in  
new people with the i ntent of  creating a 
human stir with i n  them. We even started 
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bui lding constructions of Gauss's sur
faces for different powers. 

H istory is now, through Lyndon 
LaRouche, demanding of my generation, 
the rediscovery of principles d iscovered 
by past human beings, and the transmis
sion of these discoveries to the next gen-

Letters 
Continued from page 5 

ated with sign ificant forces (1 I-lm corre
sponds to 1 gf on the RC2 1 0  balance) . 
Such· a smal l  d isplacement can eas i ly  be 
produced by a d i lation, even if heat ing 
would be i nsufficient to l ift the wire by 
convection. But when the wire exerts a 
tangential (horizontal) force on the bal
ance plate by frictional force, the bal
ance read ing is  changed, in the way I 
described. 

I did not expect such an effect (shame 
on me?), but someone, having read the 
short communication, proposed to make 
the wire float. In such a .case, the -1 g 
weight change d isappears, and only 
+2mgf seem to persist. But at this level, I 
would not say anyth ing certai n .  The 
commun ication has not been useless, as 
it a l lowed me to find the origin of the 
observed weight readi ngs. 

Thank you for letting me know of the 
reward for antigravity-another t ime per
haps, who knows? Al l  joking aside, I 
wanted to verify an a l legation by Remi 
Saumont ("Anti-Gravity, Myth or 
Real ity," 2 1st Century, Spring and Fal l  
2001 ) who seemed to me to be serious. 
But everybody can m iss somet h i ng. 
Gravitation is an i nteraction whose ori
g in  is  not perfectly  c lear. (General 
Relativity does not make the point com
pletely clear, even if it is an accepted and 
successfu l formalism. But the very nature 
of space-time curvature induced by mat
ter-energy provides a physical point of 
interrogation-the mathematical nature 
of curvature being otherwis.e very clear) . 

I consider it to be of scientific rele
vance to examine serious claims related 
to gravitation-the main point being to 
examine th i ngs honestly. 

Thank you for your reaction to the 
article. Only two people contacted me; 
you are the second. The first helped me 
to locate the origin of the observations. 

Vincent Morin 
vincent.morin@univ-brest.fr 

SCIENCE AND THE YOUTH MOVEMENT 

erations. The science-driver qual ity of 
the work on Gauss, pushes the youth 
movement i nto mastering many d ifferent 
areas of human knowledge, l i ke classical 
drama. In the same way a good actor, 
un l i ke the Arnold Schwarzenegger vari
ety, conveys a thought object onto the 

A Keplerian Solution 
. To Life on Mars 

To the Editor: 
Perhaps the development and nurtur

ing of l iv ing th ings is a Solar System phe
nomenon, not a planetary one? If so, the 
spectacle of a flot i l l a  of unmanned 
spacecraft voyaging to Mars to ascertai n  
whether l iving organisms exist there i s  a 
redundancy, because l ife has a l ready 
been d iscovered in the Solar System, on 
our p lanet Earth. 

Th is raises the question of whether l ife 
has a h itherto unknown mult iplanetary 
geometry. If so, what is this overarching 
geometry? How is it possible for mani
festations of l ife to develop s imultane
ously on d ifferent planets? What wou ld 
be the mater ia l ,  non-act ion-at-a-d is
tance connections between these vari
eties of l ife? Cou ld spacecraft travel l ing 
to Mars detect these connections? How 
should the experiments on board be 
redesigned to do so? 

To ask an Oparinesque question, 
could human ity come to be, so to speak, 
present at the creation of these connec
tions, whatever they may be? To be sure, 
I am looking for a Keplerian solution 
here, and the grim Gaia hypothesis need 
not apply. 

Each component of our Solar System, 
the s i ng le  Sun,  the rocky p lanets 
(Mercury, Venus, the Earth, Mars) our 
suspiciously large Moon (wh ich makes 
the Earth a twin planet), meteor swarms 
and i nd ividual comets, asteroids, the gas 
g iants (Jup i ter, Saturn, U ranus, 
Neptune), the Ku iper objects to include 
P luto, the Oort cloud, each planet's 
magnetosphere, their bow-shock waves, 
the i nterplanetary medium, the local 
bubble, and other so far unknown com
ponents have obvious an9 not so obvi
ous functions in  fostering and protecti ng 
l ife on Earth. 

For example, Jupiter deflects cometary 
impacts. the Earth has a large Moon that 
stabi l izes its axial tilt (providing for its 

stage of the audience's i magination, we 
must learn how to present the scientific 
d iscovery, l i ke a drama, i nto the m inds of 
our students. 

Notes 
1 .  Avai �la�bl:-:-e---;fr-:-::o-:-:m�w�w�w�.�w;:-ly-:-:m-:.c:-:o-:::m-;;/t-:::ex-:;V;-:g-=-au-:s:-:-s_ 

fundamental.doc' 

seasons), and a magnetic field which 
sh ields i t  from harmful rad iation.  The 
Earth itself is  large enough to hold a 
breathable atmosphere and orbits the 
Sun at just the right d istance in  a stable, 
nearly c i rcular orbit (precluding temper
ature extremes) with in  the Solar System's 
narrow habitable zone, a l l  s i tuated 
between the Sagittarius and Orion arm 
of our galaxy, thousands of l ight years 
away from the dangerously active galac
tic core. 

The question to be answered by the 
exper iments carr ied aboard spacecraft 
voya g i n g  to M a rs i s ,  aga i n ,  not 
whether there is l ife there or not; 
rather, what is ,  was, or  w i l l  be Mars 
good for i n  foster ing l i fe on Eart h ?  At 
present (before terraformi ng) Mars is  
genera l l y  co lder and dr ier than our  
co ldest A ntarct ic wi nter, and being a 
much sma l le r  object than the Earth, 
l acks the mass to support an  atmos
phere of l ife-giv ing  oxygen,  n itrogen, 
and water vapor. The atmospher ic 
pressu re on  Mars i s  equ i va lent to the 
Earth 's at 5 0,000 feet, expos ing  any 
orga n i sms there to dangerous u ltra
v io let rad iat ion . 

Julian Grajewski 
Hamburg, Germany 

jnemagpie@yahoo.com 

Marsha Freeman Repl ies 

This is a very in terest ing thes is :  to ask 
how the Solar System is organized to 
enable/prot�ct the development of l ife. 
P lanetary scientists pose the question 
the other way around;  they say there is  
l ife on  Earth, which has been enabled 
by features such as the existence of a 
Jupiter to sweep away dead ly meteors, 
comets, and other potent ia l ly danger
ous bod ies. The writer asks: how did 
l ife, an organ iz ing pr incip le from the 

. beg i n n i ng of the development of the 
Solar System, a lter/determine the Solar 
System's format ion?  A very chal lenging 
idea. 

21 st CENTURY Winter 2003-2004 1 7  



SCIENCE AND ECONOMIC CRISES 

The Pagan Worship 
Of Isaac Newton 
by Lyndon H .  LaRouche, J r. 
October 20, 2003 

The widespread 
assumption that scientific 
truth is established by 
reference to a perfectly 
consistent, closed 
inductive-deductive 
system, is a form of 
clinical schizophrenia 
leading to menticide. 

This elabora te memoria l to Isa a c  
Newton stands in Westminster Abbey, 
in front of the choir screen. Above his 
sa rcophagus is Newto n 's reclin ing 
figure, leaning on his books. Behind 
him is a pyramid topped by a celestial 
globe and the figure of Astronomy. The 
inscription reads, in pa rt, "Mortals 
rejoice that there has existed such and 
so great an ornament of the human 
race. " 
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Preface: 
The Curse of Modern Empiricism 

The most common source of the great, tru ly tragic fai l u res 
of offic ia l  society's ilttempted practice of physical sci
ence, are found in  the chasm which separates science 

pursued merely as a professional occupation, from science 
pursued as a miss ion for d iscovery of truth . In the first case, the 
professional asks, "Wi l l  it be accepted? Wi l l  it work?" In the 
second case, he asks, "Have I proven that this is  actual ly true?" 

Forget the customary academic double-ta lk !  Forget what 
your peers say! "Is it real ly true?  Do you rea l ly  know it to be 
true, or do you merely expect that your peers wi l l  share your 
wish to bel ieve that it is true? Do you bel ieve it, only because 
you fear r idicule if you do not?" 

"Shou ld you actua l ly bel ieve in what you propose?" For the 
so-cal led "practical m ind," 
the usual ph i l istine of busi
ness, pol itics, or science, the 
difference between the two 
may be thought to be sl ight, 
even of merely trivial sign ifi
cance. On the contrary, 
between the two states of 
m ind there is a gu lf, a deep 
gu lf, and one which i s  
almost unbridgeable, a gulf 
which represents what is 
often a tragic d ifference, not 
only for the scientist, but for 
the cu lture itself. 

For this occasion, I shal l now precede the presentation of 
my proposed solution for that problem with a description of 
the principal  sburce of relevant expressions of the presently 
cont inuing scientific incompetence often met among lead ing 
university-trai ned economic professionals and others today. 
Hence, the immed iately fol lowing prefatory summary of the 
modern pol itical h i story of this problem of physical scientific 
practice. After that summary, I sha l l  tu rn, in  the body of this 
report, to the meat of that problem as reflected in  the crisis of 
the presently onrush ing breakdown of the world's present 
monetary-financial system.  

For that purpose, I devote th i s  preface to  the exemplary, 
tragic case of a very famQus, professed devotee of Isaac 
Newton, Leonhard Eu ler. 

Given Euler's extensive accompl ishments in mathematics as 
such, h is  sundry attacks on Gottfried Leibn iz's un iquely origi-

I n  today's pol it ics, for 
example, I am confronted 
currently by n ine pathetic 
r ivals for the Democratic 
Party's 2004 U .S .  P resi
dentia l  nomination.  Some of 
these are inte l l igent and 
capable legis lators, but as 
Presidential cand idates they 
have been, so far, a pitiable 
pack of pure d isaster. Among 
those few of that pack worth 

Courtesy of AlP Emilio Segre Visual Archives 

Isaa c  Newton ( 7 642- 7 12 1), right, was 
transformed from a black-magic dabbler into a 
demigod, as part of the financier-oligarchical 
battle

"
against the Platonic and Renaissance idea 

that differentiates man from beast. Leonhard 
Euler (7 101- 7 183), above, continued the cult of 
Newtonian empiricism in physical science. 

Library of Congress 

mentioning, the problem is not that they lack the i ntel l i gence
potential for a reasonable understanding of the issues of war, 
economics, and social  justice which menace our republ ic 
today. The problem is,  that in  the i r  roles as cand idates, they 
lack the simple "guts" even to address these issues publ ic ly, 
just as they have each and a l l  shown the l ack of "guts" to 
debate relevant matters such as the current, systemic econom
ic crisis publ ic ly with me, a nationa l ly lead ing cand idate for 
the nomination, and, on the publ ic record, the world's leading 
long-range economic forecaster of the past several decades to 
date. The general type of psychopathology responsible for this 
emotional fai l u re by those otherwise capable persons, is  of 
crucia l  sign ificance for u nderstanding those specific matters of 
economic science on which our attention w i l l  become 
focussed in the body of this report. 

nal d iscovery of the i nfin itesimal  calcu l us, were not merely 
wrong, but a fraud, a d i rty l ie .  For more than two centuries, 
Eu ler's sundry-each vicious-hoaxes aga inst Leibn iz, have 
been copied, more or less d i rectly, by a majority among our 
cu lture's relevant textbooks and c lassrooms. Today, those false 
premises which Euler had employed have become an impl ic
itly self-evident dogma, even for many profess ionals. The 
notable, if rad ica l ly extreme examples of that dogma, i nc lude 
the influence of such acolytes of the pathetic Ernst Mach and 
thoroughly evi l Bertrand Russel l  as Norbert Wiener (the " i nfor
mation theory" hoax), John von Neumann (the "systems analy
sis" and "artificial  i ntel l igence" hoaxes), and a lso the latter's 
dupes, sti l l  today. 

A l l  d i rty l ies ! 
As I sha l l  show, these hoaxes by Eu ler  and h is  empi ricist fol -
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l owers may not have caused a l l  of the leading systemic incom
petencies of today's un iversity and related professional train
ing in  the subjects of economic pol i c ies; nonetheless, they did 
cause much of i t ,  and they typify the erroneous method which 
has been the pr incipal  cause of the rest. 

Eu ler's fraud was premised on the version of empiricism 
associated with such fol lowers of that influential Paris-based 
Venetian, Antonio Conti, who played a guiding hand, from 
Paris, in transforming what had been a relatively obscure dab
bler in black magic, Isaac Newton, into a Voltaire-backed 
celebrity of the E ighteenth-Centu ry Br it ish-French 
"En l ightenment." Although the system of moral corruption 
known as empiricism had been. introduced to Seventeenth
Century England and France by the influence of Venice's 
Paolo Sarpi on such Anglo-Dutch and French figures as S i t  
Francis Bacon, Thomas Hobbes, Rene Descartes, and John 
Locke, it was the 1 688-1 689 capture of the British Isles, as led 
by the Netherlands India Company's Wi l l iam of Orange, and 
the related political and mi l itary developments of 1 689-1 71 4, 
which gave new twists to Sarpi's neo-Ockhamite doctrine. It is 
only from this point of h istorical reference, that we are able to 
situate the present-day pol itical sign ificance of reductionists 
such as Eu ler, Lagrange, Kant, Laplace, Cauchy, et a i .  for ref
erence. 

The c l i n ical characteristic common to most of the foregoing, 
or s imi lar cases of behavior from among academics and the 
l i ke today, is that person's hysterical b l i ndness to what should 
have been obvious to him as fol ly  in  choice of method. Such 
behavior from among professionals, or the l i ke, can not be 
fai rly c lassed as anyth ing but psychopathological "hysteria." 
The i rrelevant kind of emotional outbursts which often color 
the polemics of such persons, must be recognized as just that. 
Their outbursts often reflect passions which were better attrib
utable to neuroses, or worse, than issues of substance. In  the 
matter of their worship of their demigods, such as Newton, 
Eu ler, Lagrange, Laplace, and Cauchy, many devotees even 
among professionals, are, as I sha l l  show here, no better than 
rel igious fanatics. 

This pathology among professionals is usual ly expressed as 
fol lows. 

The referenced frauds by Eu ler et a i ., typify cases in which 
formal, deductive- inductive consistency is employed as such 
a kind of sleight of hand. The crucial point to be made in  d iag
nosing those tricks, is that that person's deductions are con
trol led by the reductionist's use of essentia l ly fictive (e.g., a 
priori) forms of "self-evident" defi n itions, axioms, and postu
lates. Such are the fictions of Eucl idean geometry, of the 
empiricist's Wi l l iam of Ockham, or Descartes. As in the case 
of the widespread corporate fol ly  of substituting what is cal led 
"benchmarking" for actual engineering design, these fictions 
have been used by them as a relatively cheap replacement for 
that experimental proof of principle which is requi red to 
define any rational form of elementary proposition of mathe
matical physics. Scholars of modern l iterature should recog
n ize that kind of behavior among mathematicians as some
thing from Engl ish academic l ife of early Eighteenth-Century 
Brita in,  which Jonathan Swift described in h is  a l legorical 
account of the Voyage of Lemuel G u l l iver to Laputa. 

In the longer h istory of European mathematics, the form of 
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the issue posed by hoaxes such as Eu ler's, is traced back to 
ancient sources such as the Soph ists, or, to the same effect, the 
method of rhetoric employed, agai nst P lato's work, by 
Demosthenes' pupi l  Aristotle. Al l the most famous modern 
hoaxes of European professional mathematical physics, are 
derived from the sophistry of Aristotle, either d i rectly, or as 
Paolo Sarpi's founding of the more radical soph istry of modern 
empiricism echoed the medieval i rrat ional ist Wi l l iam of 
Ockham. 

'Power' Versus 'Energy' 
Take the Classical confl ict between the concepts of "power" 

and "energy" as a most appropriate i l l ustration of that poi nt .  
The crucia l  issue of contemporary mathematical physics 

posed by that Plato-Aristotle confl ict, that summari ly  detailed 
by my associates Mr. Antony Papert and Dr. Jonathan 
Tennenbaum, is  a pivotal point of the deadly controversy, on 
the subject of geometry. Where P lato writes what modern 
usage translates as "power" (dynamis), or the Kraft of Leibniz's 
German, Aristotle writes "energy." The two terms, "power" or 
"energy," so employed, sign ify d i rectly opposite meanings, 
and refer to d i rectly opposite kinds of objects: Power repre
sents the role of un iversal physical pr inciples in being the 
cause of a specific qual ity of action; Aristotle's notion of ener
gy, as brought into modern practice by such empiric ist oppo
nents of Carl Gauss, Wi lhelm Weber, and Bernhard Riemann 
as C laus i us, Kelv in ,  G rassmann,  H e l mholtz,  Maxwe l l ,  
Boltzmann, and the pack o f  rad ical ly  reductionist, positivistic 
fanatics associated with the cu l t  of E rnst Mach, et a i ., repre
sents an effect. 

"Power," as Plato emphasizes, is typified by what the 
Pythagorean Archytas demonstrated as the solution for dou
b l i ng the cube by noth ing but geometric construction. 
"Power" sign ifies the practical effect (e.g. ,  physical effect) of 
employing the d iscovery of an experimentally defined univer
sal principle to effect a qualitatively superior outcome of some 

In The Fable of the 
Bees, or Private 
Vices, Publ ick 
Benefits, Bernard 
de Mandeville 
( 7 670- 7 733) wrote 
that "Vice is 
beneficial found" 
and "Bare Vertue 
can't make Nations 
live in splendour. " 



Children at the 
Schiller Institute 
summer camp, guided 
by Pierre Beaudry, 
constructing Platonic 
and Archimedian 
solids, using the pre
Euclidean, 
constructive geometry 
of spherics. Below, a 
contemporary model of 
Kepler's nested 
Platonic solids, which 
represent the 
relationship of the 
planets and their 
orbits. 

Stuart Lewis 

human action upon our un iverse. Aristotle's "energy," as 
adopted by the N ineteenth-Century authors of a reductionist 
mathematical thermodynamics, is an i rrational "demon," such 
as that Maxwel l  demon who exists only under the floorboards 
of bad dreams. Modern sophists ins ist, as soph ists wou ld be 
expected to do, that these empiricists were speaking as scien
tists; the truth of the matter is, that these were soph ists substi
tuting a nasty sort of rel igious bel ief for science. The rel igion 
in question is  properly identified as "demon" -worship.  

For example, Bernard Mandev i l l e's The Fable of the Bees 
argues that the unleash ing the wi l lfu l "demon" of ind ividual 
wickedness ("vices") of individuals makes society prosperous
ly happy. Physiocrat Franc;:ois Quesnay's notion of laissez
faire, and Adam Smith's plagiarism of Quesnay's laissez-faire 

1 .  Adam Smith, The Theory of the Moral Sentiments (1 759). This was pub
lished three years prior to Lord Shelburne's assignment of Smith to the proj
ect which included Smith's plagiarizing of the Physiocrats Quesnay and 
Turgot. This 1 759 work reflects chiefly the influence of the same David 
Hume who was chiefly responsible for the mind-set of his German repre
sentative Immanuel Kant. The coincidences in method of the 1 759 Smith 
and his later plagiarisms of the work of Quesnay and Turgot, as also Locke, 
and Mandeville, are reflections of a consistency, respecting the attributed 
nature of man, which pervaded the Eighteenth-Century "Enlightenment." 

as "free trade," proffer 
exactly the same wor
sh ip of the i rrational 
"demon" vice as does 
Mandev i l l e's The Fable 
of the Bees. 1 To the 
same effect, radical pos
itivist Norbert Wiener 
invoked the powers of 
"Maxwel l 's demon" to 
found h i s  " i nformation 
theory" hoax. 

" Power," as defined 
by the arguments of 
P lato and Leibn iz, is  
typified by the pri nci
pled discoveries of phy
sical chemistry, through 
which we have pro
gressed from use of 
simple solar radiation, 

through the higher, Promethean power represented by con
trolled use of fire, through the successively h igher powers rep
resented by rotating machinery, and through use of nuclear 
and thermonuclear reactions. Each of these steps takes socie
ty upward in respect to man's power over h is c i rcumstances, 
per capita and per square k i lometer. Th is progress is  accom
pl ished through those d iscoveries of principle by means of 
which we deploy the same effort to ach ieve a qual itatively 
more effective result. Plato's concept of power, is  the principle 
underlying the successfu l performance of the practice of tech
nology in bringing about the very ex istence-in-fact of a l l  suc
cessfu l phases of modern European pol itical-economy. 

This notion of power mClY be traced for today d i rectly from 
the Pythagoreans' use of a pre-Eucl idean method of construc
tive geometry, a method derived from that ancient progress in 
astronomy which they named "spherics." It was from viewing 
the visible heavens as a display of motion with in  a spheroidal 
space of very, very large d iameter, both as astronomy, and as 
the related matter of principles of transocean ic navigation, that 
a Classical Greek cu lture of such as Thales, Solon, and 
Pythagoras, one informed by the magn ificent Egyptian knowl
edge to be read from the design of the Great Pyramids, i ntro
duced the concept of "efficiently un iversal principles" to 
European civi l ization. That crucial point should be restated for 
clarity, as fol lows. 

The Pythagorean school of pre-Eucl idean, Classical geome
try, adopted the crucia l  paradoxes of a constructive geometry 
as typifying the effect of the action of un iversal physical prin
c iples. Thus, they associated the notion of universal ity with the 
behavior of the spheroid un iverse perceived around us, and 
defined universal physical principles as those unseen causes 
which generate the lawfu l l y  recurring anomal ies of the 
observed "spheroidal" domain .  So, for Kepler, the paradoxical 
apparent back-looping of the Mars orbit, reflected the role of 
universal gravitation in the organization of the relations among 
the planets of our Solar system. 

Thus, they asked such elementary questions as: ( 1 ) Define 
the meaning of a l i ne. Now, attempt to construct the doubling 
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of a length of such l i ne with in  the bounds of " I i neness" so 
defined. Ah ! We must proceed to an added, h igher principle, 
the notion of a surface : l i nes as determined by surfaces. (2) 
Double a square by construction, not arithmetic. The paradox 
of i rrationals now supersedes simple l i nearity. A mean princi
ple, between the original square and its double must be 
defined . (3) Now, to double a cube by construction; the so
cal led Delian Paradox requi res a successive pair of mean 
actions. The actions by which we may proceed from an 
apparent l i ne, to a surface, and from a surface to a sol id, are 
requi red to deal with the un iverse as presented to us in an 
intrinsica l ly  paradoxical form by sense-perception. Thus, these 
principles of constructive geometry's domain of astronomy
cued spherics, are efficiently universal physical principles, 
principles which are expressed as phenomena of constructive 
geometry, examples which show us the physical-experimental 
basis on which the existence of a competent (for example, 
Gauss-Riemann) mathematics depends. 

A special ,  fourth case, beyond the l i ne{ su rface, and sol id
that of the un iqueness of the construct ibi l ity of a series of 
Platonic sol ids-shows us, as both Plato and Kepler famously 
i l l ustrated this point, that the physical universe is not a self
evident sort of empty space invaded by particles-not the 
space of "action-at-a-d istance." The universe, including what 
sense-perception attributes to space, is governed entirely (as 
Leibniz showed, pervasively and perfectly-infinitesimally 
thr

"
oughout), by un iversal physical principles; the very exis

tence of space (and, also, time) depends upon p·rinciples 
which must be d iscovered in an experimental-physical way, 
never a priori. 

To recapitu late, and re-enforce this crucial point just made, 
reflect upon the fol lowing cases. 

Kepler's un iquely original discovery of un iversal gravitation; 
Fermat's principle of qu ickest (rather than shortest) pathway; 
Leibn iz's defin ition of an infin itesimal calcu lus; Leibn iz's d is-

erenced by Gauss's 1 799 paper on The Fundamental Theorem 
of Algebra,2 has served as the guide to developing an appro
priate form of mathematical representation of the relationsh ip 
between sense-perception and the unseen, but effic ient prin
ciple. 

Those principles, so conceived, represent powers in  the 
Platon ic sense. 

Unfortunately, under the Romans, c iv i l ization took a giant 
step backward from the science and cu lture of Classical and 
Hel len ist ic Greece. The hoaxster C laud ius Ptolemy'S 
Aristotelean system of astronomy, which continued to domi
nate European civ i l ization unt i l  the d iscoveries of Kepler over
threw the astronomy of Ptolemy, Copern icus, Brahe, and of 
Sarpi's Gal i leo, is typical of long-ranging frauds, such as the 
empiricism which has gripped Euler and h i s  fol lowers to the 
present day. 

Those dist i nctions between the scientific pri ncip le of 
"power," and the reduction ist "demon" (or, "vice") cal led 
"energy," are impl ic it  in the original d iscoveries of Kepler and 
Leibniz, but began to be made clearer through the i nfluence of 
the great E ighteenth-Century educators Abraham Kastner and 
Hofrath A.W. von Zimmermann on their student Carl Gauss. 
Kastner's argument prescribed a return to anti-Eucl idean (and, 
a lso ante-Eucl idean) constructive geometry. Th is  was reflected 
simply and clearly in Gauss's 1 799 The Fundamental Theorem 
of Algebra, and i n  the subsequent development of the general 
principles of curvature leading i nto that celebrated 1 854 
habil itation dissertation by Bernhard Riemann which defined 
a comprehensive notion of a un iversal physical geometry, and 
defined, for me (during 1 952-1 953),  the needed notion of a 
practicable form of that science of physical economy which is 
reflected in this paper. 

Indeed, through the span of the h istory of specifical ly 
European c iv i l ization, s i nce the work of Thales, Solon·, and 
the Pythagoreans, there has been a see-saw battle ,between 

the forces of Classical human ist science, as typi

"[T]he physical universe is not a self-evident sort of 
empty space invaded by particles . . . .  [T]he very 
existence of spC!.ce (and, also, time) depends upon 
principles which must be discovered in an 
experimental-physical way, never a priori ."  

fied b y  Plato, and the opposing forces of reduc
tionism, as the l atter is  typified by the Delph i cult  
of the Pythian Apol lo, the Sophists, and those cel
ebrated "featherless b i peds" known as the 
Aristoteleans. The jud icia l  murder of Socrates by 
that Democratic party of Athens otherwise 
known as the Soph ists, typifies the essence of the 
fundamental d ivision in a l l  European c iv i l ization, 

covery of the interrelated notions of the catenary, of a physical 
principle of un iversal least action, and of the associated notion 
of natural logarithms; make a d istinction between sense
perception and the un iversal principles which are not d i rectly 
sensed, but whose existence is proven to be the efficient 
authorship of the relevant paradoxes of sense-perception. 

The problem of representing the relationship between 
sense-perception and a provable physical principle, as was 
presented by Kepler's d iscovery of gravitation, was solved, 
successively, by the work of defin ing the complex domain, by, 
ch iefly, Carl Gauss and Bernhard Riemann. This latter method 
preserves the Pythagorean notion of spherics, and, in the case 
of the catenary-related notion of un iversal physical least
action, employs the principle adopted by Archytas to solve the 
doubl ing of the cube by construction. That latter model, as ref-
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from before the Age of Peric les to the present day. Modern 
reductionism, as expressed by the referenced work of Euler 
and Lagrange, is essentially a symptom of the contInuing con
troversy, a controversy which the judicial murderers of 
Socrates defined as an issue of religion, the issue of that form 
of pagan religious fanaticism expressed by Euler's fraud 
against Leibniz. 

The origin of the form of neo-Aristotelean and empiricist 
doctrines specific to Europe's Sixteenth Century, was the effort, 
by the reactionary forces left over from medieval society, to 
eradicate the lead ing influence of Europe's Fifteenth-Century, 

2. Carl F. Gauss, Demonstratio Nova Theorematis Omnem Functionem 
Aigebraicam Rationalem Integram Unius Variabilis, Werke III, pp. 1 -3 1 .  
Various translations. 
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medieval rule of most of Europe and its v ic in
ity by the combined forces of the imperial 
maritime power of Ven ice's financier o l i
garchy and the Norman ch ivalry. It was the 
latter, unrepentant medieval i st forces, led by 
Ven ice, which struck back with the i r  effort to 
crush the Rena issance; that, by such means as 
the rel igious warfare spawned repeated ly over 
the course of the 1 5 1 1 -1 648 i nterval .  

This  Venetian reaction was typified i n  s ig
n ificant part by the roles of Card ina l  Pole, 
Thomas Cromwel l ,  and royal marriage-coun
selor Zorzi (a .k .a .  "G iorgi") ,  in Ven ice's 
recru itment of England's K ing Henry VI I I .  The 
new Ar istote lean i sm of S ixteenth-Century 
Ven ice, complemented by the i ntroduction of 
empiricism by Ven ice's Paolo  Sarpi and his 

www.arttoday.com household l ackey G a l i leo Ga l i lei ,  coupled 
Out of the cultural revolution of the 7 5th Century Renaissance came Louis XI rel igious and related forms of warfare with the 
in France, left (reigned 7 46 7 - 7 483), and Henry VII in England (reigned 7457- pol itical role  of the Habsburg dynasties, not 
7 509), national  leaders who bega n to assume responsibility for the only  for the purpose of restori ng those 
improvement of the general welfare of its people, overturning feudalism. It medieval practices which had degraded most 
was this emergence of the nation state that the Enlightenment sought to bury. persons to the condition of v i rtua l ly i nhuman 

Italy-centered Renaissance. The account of the Euler contro
versy must be situated c l in ica l ly in that context. 

The Origins of Euler's Empiricism 
Consider the pol itical h istory of that hoax by Eu ler et a l .  
Th i s  F ifteenth-Century Rena issance had produced the first 

modern nation-states which were premised upon the principle 
of national sovereignty of those k inds of governments com
mitted to the defense and promotion of the general welfare of 
a l l  the population and its posterity. These principles were not 
new in themselves; the Classical Greece of Solon, Socrates, 
and P lato had a l ready defi ned those pri ncip les .  The 
Christian ity of the Apostles John and Paul had put the Platonic 
principle of agape ( "the common good") at the center of the 
practice of Christian ity. However, it was almost two m i l lennia 
later than the l ifetime of Plato, that Lou is X l 's France and 
Henry VI I 's England appeared as the first two such states actu
al ly based on the common good (the general welfare) to exist 
in known h istory of the world. 

The existence of modern political-economy dates from pre
cisely those reforms institutional ized by the Fifteenth-Century 
Renaissance, and brought to a concrete form of realization 
under Louis XI  and Henry VI I .  The modern state begins when 
that state ceases to tolerate the degradation of large sections of 
the population to the status of human cattle, such as s laves or 
serfs. It is the perfectly sovereign state's assumption of inal ien
able responsibi l ity for the general welfare of a l l  the l iving popu
lation and its posterity, which creates the indispensable natural
law basis for sovereign nation-states and for a l l  doctrine of pol it
ical-economy. Un less the government assumes its accountabi l i 
ty for the maintenance and improvement of the general welfare 
of a l l  its people and their posterity, that government is not act
ing as a legitimate nation-state under moral, e.g., natural law. 

That poisonous weed, the form of society which that 
Rena issance sought to destroy, was, immediately, the 

cattle; they sought to accompl ish th is  with aid 
of a systemic effort to uproot those Fifteenth-Century concep
tions of natural law which set a l l  persons absolutely apart from 
and above the beasts. The crucia l  fact to be emphasized 
through this report, is that empiricism, the cult which pro
duced such included, characteristic phenomena as the figures 
of Isaac Newton and Leonhard Euler, was crafted by Sarpi and 
his followers to the specific purpose of uprooting that concep
tion of the individual human mind (and, therefore, soul) upon 
which all scientifically valid distinction of man from human 
cattle depends. 

For those reasons, as I sha l l  show here, the i ntroduction of 
empiricism to supplant the Judeo-Christian-Mus l im concep
tion of man-man as made in the l i keness of the Creator
defined empiricism as impl icit ly a pro-Satan ic  form of rel i 
gious practice. The term "Satan ic," so employed, identifies the 
generic qual ity of each and every systemic effort, such as that 
of the empiricist, to bestial ize man as, for example, Thomas 
Huxley, Frederick Engels .  F riedrich N ietzsche, Bertrand 
Russe l l ,  and the so-cal led " Frankfurt School "  have done. The 
h istory of the modern development of empiricism, s i nce Sarpi, 
is summarized as fol lows. 

This cont inu ing struggle by the Venetian trad ition, to uproot 
the institutions of the F ifteenth-Century Renaissance, assumed 
a s l ightly altered political form with the l ate Seventeenth
Century decl ine of Venice as a state with former c la ims to 
imperial maritime power. The period of the wars of France's 
Louis XIV, the coup d'etat of Wi l l iam of Orange, and the 1 7 1 4  
seating of George I on the newly establ ished British throne, 
shifted the location of the imperial political power formerly 
deployed by Venice, to those v irtual clones of Ven ice's fi nan
cier ol igarchy which appeared in  the form of an emerging 
Anglo-Dutch L iberal ism, a form which became known during 
the course of the E ighteenth-Century as "The Venetian Party." 
Out of this process of change, a modified organization of the 
empiricist cause emerged under the name of "The E ighteenth-
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"This Classical movement, which spread its 
influence against empiricism throughout 
much of Europe, formed the intellectual 

basis for spiritual and physical support of the 
cause of American independence . . . .  " 

Century French and British Enl ightenment." 
Beginn ing 1 689, but espec ia l ly with the subsequent acces

sion of George I to the British throne, the emerging Eighteenth
Century En l ightenment came i ncreasingly into conflict with a 
growing impulse of old Europe of that time, a growing impulse 
toward establ ish ing a true modern republ ic among the Engl ish 
colon ies of North America. With the 1 763 British peace treaty 
with France, Lord Shelburne's British East India Company and 
its puppet-king, George I I I ,  moved to crush, "preventively," the 
emerging American tendency toward independence. Opposite 
to the rabid empi ric ists of the British East India Company's 
"Venetian Party," was the new Classical human ist movement 
which emerged around such figures of Germany as Abraham 
Kastner, Gotthold Lessing, and Moses Mendelssohn.  This 
Classical movement, which spread its infl uehce against 
empi ricism throughout much of Europe, formed the intel lectu
al  basis for spi ritual and physical support of the cause of 
American independence, up to the point of Ju ly 1 789 and the 
subsequent Jacobi n  Terror. 

For related reasons, the center of the confl ict between 
Classical humanism and empiricism ("The En l ightenment") in  
Europe was centered i n  Frederick the Great's Berl in ,  where the 
empiric ist forces represented by Volta i re, de Maupertu is, 
Euler, Lambert, Lagrange, et aI . ,  were in  pitched intel lectual 
battle with the opposing forces grouped around the Leibniz 
tradition of Kastner, Lessing, Mendelssohn, and their fol lowers. 
It was the deaths of Mendelssohn and Lessing which cleared 
the way for the appearance of an Immanuel Kant who wou ld 
have been demol ished pol itical ly had he publ ished his i nfa
mous col lection of sophistries, cal led Critiques, whi le  Lessing 
and Mendelssohn were active as the i ntel lectual l ions of 
Berl in ,  Leipzig, et a l .  It was the French Revolution and its 
Napoleonic aftermath which restored the Romanticism of the 
Eighteenth-Century En l ightenment to a vengeful hegemony 
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over most of the pol itical l ife and cu lture of Europe, and thus 
prepared the way for the two great wars of the Twentieth 
Century. 

Eu ler had been a lead ing part of the anti-Leibn iz cabal dur
ing the period of influence of Lessing and Mendelssohn.  It was 
the writings of Lagrange and I mmanuel Kant during the mid
dle through late 1 780s and 1 790s, which embedded the 
broader ph i losophical impl ications of Eu ler's empiricist cor
ruption more widely with in  what was to become Napoleonic 
Europe's i nsurgency of the N i neteenth-Century German 
Romanticism of Kant, G .W.F. Hegel, et a l .  

The precepts of  that Newton cu l t  are usua l l y  presented, as 
by Euler, solely as a matter of the indoctrination of profession
als in a form of b l ind utopianism, a form of utopianism which 
is, without exaggeration, a pathetic form of rel igious bel ief. Or, 
to restate that point, the faith expressed by such c l i n ical cases 
expresses the k ind of sharing of bel ief we should associate 
with phenomena of mass-psychosis, such as a mass delusion. 
The notable proponents of this cu l t  of empi ricism do not actu
a l ly  know what they say; but, rather, rely upon thei r  mere wish 
to bel ieve certain  arbitrary, axiomatic assumptions construct
ed as a matter of b l ind faith . That wish thus assumes the func
tional role of a unproven, "self-evident" axiom. 

The specific form of this rel igious faith which I am address
ing here, the cult  bel ief which Euler shared, is to be recog
n ized as the Anglo-Dutch empi ricism associated with the 
Anglo-French Eighteenth-Century "En l ightenment's" notorious 
scalawag Voltaire. The personal  relationship between Leibn iz
haters Eu ler and Voltaire in  Berl in ,  is typical of the connections 
among the "Enl ightenment" faction of that Century. 

Leibniz and Gauss Versus Empiricism 
This Eighteenth-Century hoax spread by the c ircles of Conti, 

Voltaire, Eu ler, the French Encyclopedists, Eu ler, et a I . ,  is the 
same fraud exposed as such by Carl Gauss's statement of the 
case for the complex domain, in h is  1 799 The Fundamental 
Theorem of Algebra. 

The most immediate proof that Eu ler's argument is wi l lfu l 
fraud, is that that admittedly expert mathematician, and 
Leibn iz-hating fanatic, Euler, was fu l ly  knowledgeable respect
ing those characteristics of the generalized conic functions 
which demonstrate that the rate of change of curvature of an 



el l iptical function is i ntrinsical ly, and ontological ly, an infin i
tes imal  funct ion, as Kepler, Pascal ,  Leibniz,  and Jean 
Bernou i l l i  had successively defined th is .  Eu ler was also 
informed of the work of Leibniz and Jean Bernou i l l i , including 
the principle of physical least action, the notion of the infin i
tesimal calculus, and that notion of natural logarithms which 
Eu ler parodied from Leibniz's or iginal  work. This was the ker
nel of the fact exposed by Gauss in 1 799.  

The principal  experimental proofs, which were fraudu lently 
evaded by Eu ler, were two. I now inc lude some restatements 
of some of the points made above; in this specific context. 

The first such proof, was Johannes Kepler's warn ing of the 
need to develop an intri nsical ly i nfin itesimal calcu lus, for 
astronomy, as this need was demonstrated experimental ly, for 
the case of the p lanetary orbits, by Kepler's 1 609 The New 
Astronomy. Leibniz's work i n  Paris, inc luding the relevant 
study of the work of Fermat and Pascal, and Leibn iz's col lab
oration with Chri st iaan 
H uygens, produced Leibn iz's 
original d iscovery of such a cal
cu lus, from about the t ime of h i s  
1 676 submission of  that d iscov
ery to a Paris printer. The sec
ond, more comprehensive such 
proof, was the outcome of con
t inuing work on this through the 
beginn ing of the next century, 
work which led Leibn iz, work
ing in col laboration with Jean 
Bernou i l l i ,  to the e laborated 
development of the physical 
principle of universal least 
action. This latter was a more 
adequate version of h is  earl ier 
development of a calcu lus, as 
developed through a deeper 
examination of the evidence of 
physical pathways of quickest 
action (rather than the naive 
notion of shortest Euc l  idean 
pathway). 

clarified the universal physical s ignificance of the catenary, 
and defined the notion of natural logarithms before Eu ler's 
effort to redefine such logarithms from a reduction ist stand
point. This work by Leibniz was to serve as a start i ng-point for 
Carl Gauss's defin ition, from 1 799 on, of the complex domain 
and related general principles of mathematical-physical cur
vature. 

Study of the practical impl ications of seeing the path from 
Gauss's development of the general principles of curvature, to 
Riemann's 1 854 hab i l itation dissertation, i l lustrates the crucial 
importance of these issues for the teach ing and practice of sci
ence today. 

Eu ler's hatefu l attacks on Leibniz's work were therefore a 
product of asserting an argument which Euler knew to be false. 
In this way, he la id the basis for Immanuel Kant's rel iance, i n  
the  latter's Critiques, on ·the argument by  Eu ler and  Lagrange, 
in Kant's own defense of axiomatic i rrational ism. As I have 

already announced that inten
tion above, I shall explain here, 
that the subject of Euler's hoaxes 
is not merely a problem internal 
to the formalities of classroom 
mathematical physics; it is noth
ing but a religious issue, the 
issue of the nature of the 
assumptions of belief, respecting 
the nature of man in the uni
verse. Mathematicians shal l  not 
h ide beh ind their blackboards, 
nor d igital computers; the issue 
is  not one pecu l iar to the depart
ment of mathematics, but to the 
domain of rel ig ious bel ief from 
which empi ricism has drawn the 
pol ic ies which it  has imposed, as 
axiomatic, upon empiricist prac
tice of mathematics. It is, there
fore, only in its relationship to 
rel igious bel ief that empi ricism 
cou ld be competently judged . 

Leibn iz had addressed th is  
l atter point i n  a richer elabora
tion of h is  un iquely original ,  
earl ier d iscovery of the i nfin ites
imal calculus, in demonstrating 
the universal princip le of physi
cal least action, a demonstration 
which Euler referenced in h is  
own, fraudu lent attack, from 
Berl in, on this work by Leibniz.  
This added work by Leibn iz, 

L eibn iz's grou nd-breaking ph ilosoph ica l work, 
including his elaboration of the principle of physical 
least action, formed the basis for the later discoveries of 
Carl Gauss and Bernhard Riemann. Euler and the 7 8th 

The appropriate treatment of 
such an issue does not belong in  
the  department of  arithmetic, but 
i n  the department of phi losophy. 
By ph i losophy, I point to the sub
ject of epistemology, in which 
attention is focussed upon the 
choice of the kind of s l ippery 
assu m ptions which  modern 
soph i st E u ler, for example, 
superimposed arbitrari ly upon 
the form of a rgument he 

Century Enlightenment circles maliciously derided and 
buried Leibniz's work and his world outlook. Here, a 
statue of Leibniz at Leipzig University. 

" . . .  I shall explain here, that the subject of Euler's hoaxes is not merely a 
problem internal to the formalities of classroom mathematical physics; it is nothing but 

a religious issue, the issue of the nature of the assumptions of belief, respecting 
the nature of man in the universe." 
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employed against leibniz.  From 
the standpoint of epistemology, 
Eu ler's argument for h is savage 
defamation of the modern 
Socrates, leibniz, was essentia l l y  
a parody of the methods of the 
ancient Sophists. 

The rel igious side of this matter 
is one which needs to be made 
clear, with a l l  delay removed: u.s. 
Speaker of the House of 
Representatives Tom Delay, for 
example. 

A l l  that argument which I have 
summarized here so far, is true in 
its own right, as a mathematical
physics proposit ion as such.  
However, merely stati ng the for
mal proof of a fact is not sufficient. 
The proven facts I have cited so 
far, do not expla in the essential 
practical impl ication of Eu ler's 
hoax for the pol it ical situation i n  
Europe and the U .S.A. sti l l  today. 
We must show how and why this 
fraudu lent defense of Isaac 
Newton, on an issue of mathemat
ics, became a central feature of 
the E ighteenth-Century, and 
presently cont inu ing attack on the 

Leibniz in Berlin, 1 700. This 1 855 woodcut, based on an 1 8th Century illustration, 
depicts Leibniz (hand on globe) tutoring the serious Princess Sophie Charlotte in 
statecraft, while her not-so-serious courtiers look on. 

· political movement which led into the u.S.  1 776 Declaration 
of I ndependence. 

The pol itical motive is the same motive beh ind the British 
monarchy's repeated 1 763-1 865 efforts to crush the u .S. 
republ ic i n  its crad le. An understanding of that same specific 
type of motive behind the Newton hoax, is of crucial impor
tance for understanding the hoax itself. The key to under
stand ing that motive is found, by treating phi losophical 
empiricism for what it is, a form of pagan rel igious cult traced 
from sources such as the Phrygian cult  of D ionysus, the Delphi  
cult  of Apol lo, and the Soph ists' judicial  murder of the ever
Subl ime Socrates, in Athens at the close of the Fifth Century 
B.C. 

Thus, as I shal l show here, the importance of exposing the 
Newton myth as a hoax, in  this way, is that: Only those with 
the personal integrity, and courage, to attack a rel igious prob
lem of sophistry, such as the matter of empiricism, are capable 
of lead ing mankind to freedom, away from a repetition of the 
worst horrors which globa l ly  extended modern European civ
i l ization has experienced to date. 

So far, what I have said in these prefatory remarks, either has 
been said, or m ight be said, by my col laborators (among other 
qual ified reporters). I give that entire matter a different frame 
of reference, the role of emotion in the practice of scientific 
discovery and belief. I bri ng thus to physical science, the cru
cial importance of a moral issue, the issue of the difference 
between merely doing one's duty in the sense of performing an 
assigned task, and the seeking of and fulfilling a duty which is 
selected as a necessary service of a life's mission of immortal 
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importance in itself. 
In other words, we must d isti nguish between science, for 

example, practiced as a means to an end, and the practice of 
science as an end in  itself. Science as a means to an end, poses 
the question, "Wi l l  it work?" Science as an end in itself, poses 
the question, "But, is it a lso true?" A l l  the sad or even ugly fai l 
ures of what m ight appear to  be techn ical ly competent sci
ence, fal l  into the gulf lying between those two d istinctly dif
ferent ways of practicing science. 

One way, perhaps the best way of i l lustrating that point to a 
relevant contemporary aud ience is, as I have al ready stated 
here, to lay the emphasis on the fact that the frauds of such as 
Leonhard Euler must be attributed to a nasty variety of expl ic
itly rel igious belief. 

l .  
Empiricism As a Religion 

I shall now show that the adopted empiricism of Euler and 
his co-thinkers is a religion. 

In the preced ing introduction, I have ind icated summarily 
that the Venetian neo-Aristoteleanism and empiricism which 
erupted as instruments of medieval reaction dur ing the 
Sixteenth and Seventeenth Centuries, were impl icitly and 
ch iefly anti-Christian rel igious movements. That is to say, 
movements which sought to defend not only the med ieval, but 
earl ier practice of holding the masses of the popu lation in  a 
state of virtual bestial ity, as human cattle, such as slaves or 



now known to modern science by 
the names of the abiotic, the l iv
i ng, and the noetic.  These are, 
functiona l ly, respectively, phase
spaces; they are, when taken 
together-as they m ust be to 
make sense of our un iverse-mul
t ip ly-connected phase-spaces. 
This  impl icit ly defines our known 
un iverse as Riemannian, in the 
sense of Bernhard Riemann's 
1 854 habi l itation d i ssertation .3 

Although Vernadsky's argument 
is  grounded on the evidence of an 
experimental physics i n  the tradi
tion of his teacher Mendeleyev, 
especia l ly  i n  an expanded view of 
physical chemistry, our ord inary 
sort of experimental knowledge of 
a relevant principle of l ife, and of 
a noetic principle, remains essen
tia l ly negative. We can demon
strate the presence, or absence of 
l ife; but, by the nature of the situ
ation, a principle of l ife can not be 

Chris LewislEIRNS positively affi rmed from the stand-
LaRouche in Wiesbaden, 2003. In the tradition of Leibniz, the author talks with members poi nt of an ord inary ab iotic 
of the international LaRouche Youth Movement about their mission in creating a new physics. ' Thus, abiotic and l iv ing 
Renaissance. 

serfs. This was done by placing the c la ims of financier
ol igarch ical usury above the principle of human l ife, that in  
the same spirit a farmer might cu l l  a herd of  cattle, for profit, 
convenience, or, as the Spartan trad ition or the Emperor Nero 
wou ld have done, mere amusement. 

By invoking an i rrational ly  arbitrary principle of dogma, 
such as John locke's or Adam Smith's notion of "profit," in  
opposition to Christian ity, i n  particular, as  U .S .  House Speaker 
Tom Delay and U.S .  Associate Supreme Court Justice Antonin 
Sca l ia's doctrine of "shareholder value" do today, those 
Venetian novelties known as neo-Aristoteleanism and empi ri
cism defined themselves as pro-Satan ic rel igions: as I sha l l  
show that connection here. 

The relevant argument, which I have made frequently in 
earl ier publ ications, may be fai rly summarized as fol lows. 

Were man merely a more developed form of h igher ape, as 
Brita in 's Thomas H uxley and Frederick Engels ins isted, the 
population-potential of the human species would never have 
exceeded several m i l l ions l iv ing ind ividuals.  Today, we have a 
reported population in excess of six b i l l ions. An argument to 
the same general effect was made by Russia's v. 1 .  Vernadsky, 
in  showing, on the evidence of geobiochemistry, that mankind 
expresses a power, of a principled form, which is categorical
ly absent in such inferior species as the h igher apes, a noetic 
power typified by the d iscovery of experimenta l ly  val id un i
versal physical principles. 

Vernadsky's successive defin itions of the Biosphere and 
Noosphere, d ivided the known un iverse of experimental phys
ical science among the three Classical categories which are 

processes are shown, by experi
mental methods, to belong to 

respectively different phase-spaces, but both are, nonetheless, 
efficiently mu lt iply-connected phase-spaces. Furthermore, a l l  
three-abiotic, l ivi ng, and noetic-are mult iply-connected as 
a functional set. S imi larly, the existence of the noetic function, 
as d istinct from that occurring in  any known form of l ife other 
than man, is clear; but, the principle of noesis itself can not be 
accessed positively from the standpoint of an abiotic physics, 
nor even l iving processes in genera l .  

Those difficulties shou ld force o u r  attention t o  a subject 
which was first defined for us, in terms of surv iv ing l i tera
ture, by Plato's d ia logues. The human sense-perceptua l  
processes are functions of  our  b io logy. Therefore, we can 
not c la im that sense-perception shows us  the world "outside 
our skins" d i rectly; but, as P l ato employs his a l legory of 
"The Cave" to convey th i s  notion,  qua l ified experience does 
show that the human ind iv idua l 's matured sense-perceptua l  
processes present us  w i th  the  shadows which many among 
the processes outside our skins cast upon our mental-senso
ry processes. 

For that specific reason, several years ago, I proposed to the 
members of my then emerging youth movement (principal ly of 
persons in  the 1 8-25 age-interval of un iversity students), that 
they remedy thei r  present education by beg inn ing with the 
i ron ies of Carl Gauss's defin ition of the complex domain, as 
encountered in  his 1 799 The Fundamental Theorem of 
Algebra. I proposed that they define the concept of an idea 

3. Ct. Lyndon H. LaRouche, Jr., The Economics of the N06sphere 
(WaShington, D.C.: EIR News Service, 2001 ). 
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physical geometry, we are con
fronted with forma l ly  insoluble 
paradoxes, such as the case of the 
physical  i m p l ications of the 
P laton ic sol ids in  demonstrating a 
d ifference in mathematical princi
ple between abiotic and living 
processes. At that point, we must 
leave the department of mathe
matics, as Bernhard Riemann con
c ludes h i s  habi l itation d isserta
tion, for the department of experi
mental physical science. 

To combat the menticidal method of education prevalent today, the LaRouche Youth 

Movement is rediscovering the great scientific discoveries of the past, such as the solution 
to the problem of doubling the cube, the so-called Delian paradox. Here, youth movement 
leaders in Los Angeles, (from left, John Craig, Nick Walsh, and Tim Vance), demonstrate 
with a physical model how Archytas used a cone, torus, and cylinder to find the geometric 
means between two magnitudes and solve the problem of doubling the cube. 

Archytas' sol ut ion for the 
Del ian paradox i s  perhaps the 
best point from which to start such 
studies .  The advantage is, that two 
mean actions can each be repre
sented in a visual  way, but they, as 
actions by which the cube i s  dou
b led, are invis ib le to an attempt to 
view the actual doubl ing of the 
cube. This  paradoxical picture, 
typifies the necessity of Gauss's 
development of the notion of the 
complex domain,  and a lso affords 
us efficient i ns ight  i nto the physi
cal i m p l  ications of R iemann's 

from the standpoint that 1 799 paper proffers; and that they, 
then, organize their studies h istorical ly, as a matter of the h is
tory of ideas, as ideas are so defined impl icit ly. I have often 
repeated that proposal ,  as now, aga in .  

I shal l now show, that, from that standpoint, the referenced 
paradoxes posed by Vernadsky's presentation of the concepts 
of B iosphere and Noosphere, can be approached with some 
degree of approximate success. I explain .  

The enduring elegance, and pure del ight afforded by 
Gauss's first publ ished work, h is  1 799 The Fundamental 
Theorem of Algebra, is that, although it is greatly indebted on 
that account to the education provided by h i s  great teachers, 
Zimmermann and Kastner, it establ ishes the essentia l ly rele
vant, d i rect connection of the modern trad ition of N icholas of 
Cusa, Leonardo da Vinci,  and Leibniz to that tradition's 
ancient Classical roots in  the founding of modern European 
science by the c ircles of Thales, Heracl itus, and Pythagoras. I 
sha l l  begin the i l l ustration of this specific argument by return
ing to the case of Kepler. 

What Is a Universal Principle? 
To repeat here what must be often repeated : Once we have 

abandoned the reductionist's misconception of space, as that 
is associated with Eucl id, Descartes, et a I . , we are impel led to 
return to a pre-Eucl idean, physica l ,  constructive geometry, as 
typified by Archytas' solution for the Del ian paradox, and the 
treatment of the physical impl ications of the Platonic sol ids by 
Plato, Kepler, et a l .  

This sign ifies to the mathematician that we must adopt the 
standpoint of spherics as the elementary form of the physical 
geometry of sense-perception. In that experimental domain of 
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lead ing work. From that point, proceed as fol lows. 
Take as our first choice of i l l ustration, Kepler's un iquely 

original d iscovery of un iversal gravitation, as sufficiently 
i l l ustrated by his 1 609 The New Astronomy. The evidence 
that, a) the orbit of Mars i s  v i rtua l ly  e l l i pt ical ,  and that b) the 
rate of change of the motion of the p lanet along that normal
ized set of observations of its orbital pathway is inconstant, 
sign ifies some agency from outside our powers of sense
perception is contro l l ing th is v is ib le behavior. S i m i larly, 
Fermat's experimental demonstration that l i ght fol lows a 
pathway of qu ickest action, rather than shortest (Eucl idean) 
d istance, provided the point of departure for the further work 
of Christiaan Huygens, Leibn iz, and Jean Bernou i l l i , l eading 
to the principle of un iversal physical l east action, and 
Leibn iz's u n iquely original d iscovery of the catenary-related 
notion of natural logarithms.  These kinds of experiences, 
throughout the scope of physical science, define that modern 
notion of un iversal physical princ iples, which is consistent 
with what was set i nto motion by N icholas of Cusa's found
ing of the unfold ing process of development of modern sci
ence, in h i s  De Docta Ignorantia. 

To repeat here what must be repeated from my frequent 
pub l i shed statements to the same effect: By the nature of 
our processes of sense-perception, our  d i rect perception of 
the world "outside our sk ins" (so to speak) does not show us 
that world "outside our sk ins,"  but,  rather, the impact of that 
unperceived rea l world upon the bio logy of our menta l 
sensory processes. I n  other words, the shadows on the wa l l  
of Plato's Cave . However, i t  i s  a specific qua l  ity of the 
human m i nd, a qua l i ty absent i n  other l iv ing  species, that 
we , are able to adduce paradoxes from among the process-



es of sensed experience, and able to comprehend those 
paradoxes as experi menta l l y  demonstrable un iversal physi
cal pr incip les. 

Th is specific qua l ity of the human m i nd is  congruent with 
the three-phase-space characterist ic of our known experi
ence of the un iverse as a whole :  that from our standpo int, as 
Vernadsky made th is  d i stinction, the u n i verse is  composed 
of a m u lt ip ly-connected array of ab iotic, l ivi ng, and human 
mental processes, such that the rel at ively lower can not 
access the specifica l l y  characteristic pr inc ip le  of the h igher, 
but that the higher can access control over the lower. So, the 
attempt by rad ical pos it ivists to adduce the pr inc ip le of l i fe 
from the abiotic, or the noetic from bio logy i n  general, are 
to be c lassed techn ica l ly  as behavior symptomiz ing the typ
ical effects of a reduction ist's de lus ion .  What that says, is  
that the u n i verse as a whole, which is  composed of a m u lti
ply-connected order ing among the th ree spec ific phase
spaces, acts u pon a l l  aspects of that u n iverse. This  works to 
the inc luded effect of superimpos ing upon a specific qua l i 
ty  of l iv ing organism, the  human being, a qual ity of  those 

is priv i leged to su rvive, is  "cared for, " herded i nto the field, 
impregnated by the chosen b u l l ,  m i l ked and fed in the barn, 
until the time for her cu l l ing (s laughter) has come. If i t  
appears to the farmer that the bul ls  are being permitted to 
enjoy the cows, the farmer a lso watches the resu lts of the 
breed ing closely, to determi ne whether or not the progeny of 
those un ions are satisfactory; if not, off to the s laughter-house 
with them ! The accountants have decreed: No expenditure 
wasted on health-care for those who have passed their pro
ductive prime! 

What d ist ingu i shes a person's l i fe of l abor from the 
nature of a mere beast? What else but freedom from the 
way of the med ieval  E u ropean gu i l d ! ?  Change, i n  the sense 
of development, is  human freedo m !  I t  is  the express ion of 
the noetic powers of the i nd iv idua l ,  as typ ified by a socie
ty committed to an u pward track i n  scient ific and techno
logical progress, which d isti ngu ishes human beings, i n  
practice, from beasts. 

In a manner of speaking, a human personal ity is defined by 
what that ind ividual accompl ishes with i n  the scope of that 

noetic powers which are typica l ly  
expressed as that  q u a l  i ty of  
human reason whose existence 
reductionists such as Kant and 
Laplace denied.  

We, as individuals, are not some 
creature which evolved from the 
upward evolut ionary progress 
internal to l iving muck; we reflect 

"By explaining the results of science in the fraudulent fash ion a 
modern form of sophist would desire, it were feasible to train 
people in the practice of new technologies, without exposing 

them to the methods by which d iscoveries of universal physical 
principles had occurred up to that time." 

an intervention into that muck, from above, an intervention 
which distinguishes us absolutely from the apes. 

For example: The most crucia l  of the issues of rel igious 
bel ief, are located in that way. 

The Religious Side of Empiricism 
Notably, the monotheistic idea of God as the Creator of the 

un iverse, is an actual idea of the same specific qual ities as any 
experimenta l ly  val idated un iversal physical principle, one 
generated by the individual  mind's power to form experimen
tal ly val idatable, non-self-evident ideas. For example, consid
er the Aristotelean's self-evident conception of a Creator as a 
creature who, by creating the u n iverse, had deprived h imself 
of the power to a l ter the course predetermined by the l aws 
bu i l t  into the original creation. God the Creator is not an 
object of Creation, but a continua l ly acting Creator; we are a 
particular ( ind ividual)  expression of that process of continu ing 
creation . We, as  individuals, are a mi rror of  the image of  that 
Creator. It is  by expressing that creativity that we are acting as 
representatives of the human species. 

This bri ngs us  d i rectly to the crucia l  issue of the science of 
physical economy. The human being who fol lows faithfu l ly  
in  im itation of  the  trad it ional ways of  economic l ife in  which 
h is  or ancestors acted, as the code of D iocletian, for exam
ple, prescribes, is l iv ing as human cattle, not as a human 
being.  He or she is  behaving, not as a human being, but as a 
cow. 

That cow is selected from the breed ing process by qua l i 
ties est imated to be fru itfu l for the cattle-herder, a process 
which sends some to early cu l l i ng, s laughter. The cow who 

temporary visit to current h i story cal led ind ividual  l ife. 
However, important as such deeds must be, those deeds alone 
do not satisfy the more essentia l  need of the mortal person . 
The essential quality of human need is located in a social 
process based upon the individual's development for its own 
sake. A person is what he, or she is the process of becoming. 
Becoming is  those actions which express the fulfi l l ment of the 
noetic potential of both the ind ividual as such, and the devel
opment of the society through the individual 's i nterventions 
into its l ife. Human l ife is  noesis per se, a particu lar expression 
of the un iversal creativity located in the Creator of the un i
verse. It is being such a person which is the highest condition 
of individual humanity. 

Such is human nature. Such is the premise of a ll natural law 
respecting human beings, physical science, Classical artistic 
composition, and society. 

I sha l l  return to this at a su itable point, later in  this report. 
Now, return to the focus on physical science. 

The Complex Domain of Noesis 
If and when we discover and prove the efficient existence of 

a un iversal physical principle, we are impl icitly confronted 
with the fol lowing problem of mathematical representation of 
that d iscovery. 

Our d iscovery began with recognition of a special  sign ifi
cance of a paradox in the evidence presented to us by our 
sense-perceptions. Kepler's d iscovery, through normal ization 
of observations by Tycho Brahe and h imself, of the paradoxi
cal features of the el l i ptical orbit of Mars, is an example of this.  
Kepler sought the invis ib le principle which had caused this 
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anomalous effect; he sought what h is  translator termed "the 
i ntention"-the Creator's i ntention-which had produced that 
apparently anomalous effect. This i ntention he identified as h is 
hypothesis respecting a principle of un iversal gravitation . 
Through measures he reported in that book, and also addi
tional qual ifications reported in  subsequent writi ngs, he 
accompl ished four  things of relevance, as examples, for our 
present d iscussion here. 

F i rst, he qual ified h is  d iscovery of un iversal gravitation as 
not only an appropriate form of hypothesis, but an experi
mental ly  demonstrated un iversal principle. 

. 

Second, he developed a general observation on certain  
anomal ies of  mathematics previously addressed by Plato, and 
by such fol lowers of N icholas of Cusa as Luca Paciol i and 
Leonardo da Vinci,  respecti ng the impl ications of the Platonic 
sol ids, and related impl ications for music.  

Th i rd, from this work he concluded the necessary former 
existence of a missing planetary orbit between those of Mars 
and jupiter, the orbit of a planet which destroyed itself because 
of anomalous harmonic characteristics of its determined-as
necessary orbit. This Kepler hypothesis was essentia l ly proven 
by Carl Gauss's d iscovery of the orbit of such principal aster
oids as Ceres. 

Fourth, he pointed to two i ncomplete features of his own 
discoveries, problems which he relegated to future mathe
maticians : 

F i rst, those future mathematicians must define e l l iptical 
functions. This problem was solved in  essentia ls by the work 
of Gauss and h is  col laborators and fol lowers, including Abel 
and Riemann.  

Second, those future mathematicians must develop a tru ly 
infin itesimal calcu lus correspond ing to the impl ications of 
Kepler's discoveries in  gravitation . This was accompl ished, 
fi rst, both by the un iquely original d iscovery of such a calcu
lus by Leibn iz, and by Leibn iz's subsequent refinement of that, 
in col laboration with jean Bernou i l l i , in defin ing a universal 
principle of physical least action. The general ization of such a 
mathematical physics was accompl ished by the work on 
reforms of taught mathematics of the time, which were accom
pl ished through emphasis on those h igher principles of geom
etry which had been evaded by the empiric ists. This was 
brought to a rounded state of general ization, by a number of 
crucial successors of the c ircles of Gauss and Riemann, with 
an essentia l  contribution by Abel . The general ization of this 
chal lenge by Riemann, was model led on thinking in  that 
d i rection accompl ished by Gauss. 

This sweep of the development of the hypothesis of un i
versal gravitation i nto the form of an experimenta l ly  demon
strated un iversal physical  principle, typifies the case I am 
addressing at th is juncture .  This referenced case i l lustrates 
crucia l  features of a l l  human knowledge, and, therefore, of 
categorical d i st i nctions of human nature from that of beasts 
and empir ic ists a l i ke .  Such experience of scientific progress 
a lso demonstrates several crucial  chal lenges to those who 
wou ld represent themselves as purveyors of mathematical 
phys ics. 

F i rstly, a lthough d iscovery shows that the images of sense
perception are shadows of real ity, rather than substance, we 
can not deny the role of sense-perception.  Yet, experiment 

has shown that sense-perception as such does not represent 
the un iversal physical principles which control our un iverse, 
the un iverse whose passing footprint is reflected as the shad
ows of sense-perception . Therefore, to defi ne any event, we 
must combine both elements, shadow and substance, in  a 
s ingle expression of the form typified by Gauss's defin ition of 
the complex doma in .  There is no " imaginary" component in  
that complex doma i n ;  what the empi r ic ist  fanatics 
D' Alembert, Eu ler, and Lagrange defined as " imaginary num
bers," were an indispensable aspect of a real ity in wh ich real 
perception and rea l ,  unseen causes are un ited in a s ingle form 
of representation . 

This chal lenge, as met by Gauss begin n i ng 1 797  (as reflect
ed in the 1 799 Fundamental Theorem of Algebra), did not 
spring from a mere response to the blunders of Eu ler, et a l .  on 
issues posed by the Cardan problem of cubic roots. Gauss was 
a student of the Kastner and Zimmermann, who were among 
the leading proponents of the mathematics work of Leibniz at 
that time. 

Look at the po l i t ical h i story beh i nd the preva lent present
day academ ic nonsense on the subject of the content of 
Gauss's 1 799 paper. Leipz ig-born Gott ingen U n iversity 
Professor Kastner was the lead ing teacher of mathematics i n  
Germany o f  that t ime, a n d  al so not o n l y  t h e  leadi ng, pub l ic  
defender i n  Germany of  the work of  two other names of 
Leipzig, Le ibniz and j . S .  Bach; but the mentor of another, 
the Ephra i m  Less i n g  who, i n  concert w i th  Moses 
Mendelssohn,  had v i rtual ly fou nded that l ate-E ighteenth
Century C l assical Hu man ist renaissance from which  the 
i nternational C lassical H uman ist movement of the l ate 
E ighteenth Century spread throughout Eu rope and in to the 
Americas. 

Kastner was also the one-time host and helper of founder of 
the U .S. republ ic, Benjamin Frank l in ,  and the German whose 
inspiration was crucia l  in rescuing Shakespeare from a British 
En l ightenment artistic garbage-dump, to g ive rebi rth to 
England's own, great but d iscarded Engl ish l iterature; this 
done, in  large part, through the revival of the true Shakespeare 
in Germany. 

Kastner was also the founder of rebi rth of that ante
Eucl idean physical geometry properly recognized as anti
Eucl idean today. Thus, when Gauss, nearly a half-century 
later, wrote to jonas and Wolfgang Bolyai about Gauss's own 
original d iscovery of an anti-Eucl idean geometry, Gauss was 
not referring to interest ing so-cal led "non-Eucl idean" geome
tries of Lobatchevsky and young Bolyai, but the kind of actu
a l ly anti-Eucl idean geometry declared by Bernhard Riemann 
in  the open ing paragraph of Riemann's 1 854 hab i l itation d is
sertation. Essentia l ly, as Gauss's argument i n  the 1 799 paper 
attests, his views on geometry, as reflected in that 1 799 paper, 
were a lready an anti-Eucl idean geometry, one bu i lt upon mod
ern supplements to the work of pre-Eucl idean constructive 
geometry in the Pythagorean trad ition . 

The sponsorship of empi ricist Lagrange's decrees by the 
Emperor Napoleon Bonaparte, would have almost extin
guished Gauss's scientific career but for the intervention of the 
circles of the Ecole Poly technique of France's Lazare Carnot et 
al. Gauss was a special  target of persecution during portions of 
the reign of Napoleon.  
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Later, the dictatorship of Lagrange d isciples Laplace and 
Cauchy, virtua l ly wrecked the Ecole, a wrecking offic ia l ly pre
scribed by the London-appointed Restoration monarchy of 
France; the hegemony of the empi ricists was establ ished under 
the ascending s l ime of Romanticism wh ich spread throughout 
the scientific and artistic cu lture with the rise of Napoleon and 
the aftermath of the Metternich-Castlereagh (sexual) Congress 
of Vienna (where the counting of votes was done by count
esses arranged in bedrooms accord ing to the provisions of 
Metternich and the pri ncedom's same Chance l lor-run 
Geheimpolizei which spied against Beethoven during compa
rable periods of t ime). The letters of Gauss prompted by Jonas 
and Wolfgang Bolyai's complaints aga inst Gauss's announce
ment of the original ity of h i s  own youthfu l d iscovery of an 
actual ly anti-Eucl idean geometry, reflect, thus, the pol ice-state 
atmosphere under which European science was sti l l  menaced 
during most of the later l ife of Gauss's sponsor Alexander von 
Humboldt. 

Such is often the political h istory, even pol ice-state h istory 
of science. Secret-po l ice agencies and m i n isters of justice are 
often boorish fel lows, but they, or their employers, have 

appears, ready to revive and advance the cause of noes is .  It 
appears to us, that the l i ke l i hood of such a happy outcome 
of that newborn h u man l ife usua l ly  depends upon the n u r
ture of the you ng, and m ight be restricted, therefore, by the 
qual i t ies of opportun it ies afforded to the you n g  and adu lt 
ind iv idua ls .  Someti mes, what is j u st ly  recogn ized as a 
geni us, erupts i n  seeming  defiance of a l l  those c i rcum
stances of i nd iv idua l  l i fe which wou l d  seem to have pre
vented such a happy outcome.  The fact remai ns, that 
mankind has ri sen from that level of popu lat ion of a few 
ape- l i ke m i l l ions which appears, i n  practice, to have been 
the des i re of such reduction ists as the empir ic ists .  Even the 
fanat ica l ly empir ic ist E u l e r  was a very c lever fel l ow, 
remarkably usefu l i n  some ways. The power which in ter
vened to set the human species apart from, and above a l l  
other forms o f  l ife, expresses t h e  in tervention as a s immer
ing potent ia l ,  wait ing to spr ing forth from each newborn 
human ind iv id u a l .  

T h e  crime to b e  prevented, is  t h e  suppress ion o f  that 
happy outcome in the young. Empiric ism is such a cr ime 
aga inst human ity, an offense aga inst the Creator's c learly 

expressed i ntention . 

"Man's abil ity to increase our productive power over nature, 
per capita, by wil lfully efficient intention, is the only true 

source of what might be cal led 'profit' and the accumulation of 
physical capitaL" 

Reductionism and Satan ism 
The d i fference, therefore, 

between man and beast, is 
expressed, in a un ique manner and 
degree, by man's wi l lfu l access to 
knowledge and control of what we 

learned that real ideas are the most powerfu l forces in the h is
tory of mankind, such that a s ingle idea, once spread, may be 
more powerfu l in shaping h istory than even a large army. The 
suppression of pol itica l ly unwanted ideas, is  the dominant fea
ture of the h istory of brutal official  and kindred forms of 
oppression.  If one can not put the idea in prison, or, at the 
least, ostracism, putt ing the th inker there may produce the 
effect desired by his enemies, if, perhaps, as my own case has 
demonstrated, only temporar i ly. 

The fasci nating feature of the h i story of ideas, such as 
those of the ancient Pythagoreans, P lato's Academy of 
Athens, the F ifteenth-Century Rena issance, Kepler, Leibn iz, 
Gauss, Riemann, et a i . ,  is  that these ideas sometimes spring 
forth afresh, sometimes after in terven ing leaps of many gen
erations. In numerous cases, the rebi rth of such an idea 
occurs as a rediscovery which was prompted by recogn it ion 
of the work of a named d iscoverer, even thousands of years 
after h i s  death.  Some, reflect ing on th is, ask: " H as God inter
ven

·
ed in the interest of just ice?" In a certai n  way, the answer 

is "Yes."  We who d iscover, or red iscover, are the instruments 
by which such seeming m i racles may be accompl ished, as if 
we were ancient prophets on a modern m ission .  The princi
ple we express by such work, is  the h ighest-rank ing pr inciple 
known to us as existi ng i n  the u n i verse: the pr inciple which 
sets us apart from and above apes such as Thomas H uxley 
professed h imself to be, and such as Huxley's v i rtual pet 
baboon, H . G .  Wel l s, who demonstrated the besti a l i ty, per
haps sexua l ly  and otherwise, which he had been taught at 
h is  master's beckon ing. 

With the b i rth of each c h i ld, a potent ia l  d i scoverer 

have identified here as un iversal physical principles. The 
nature of man l ies, thus, in  the way in which the human mind 
is capable of comprehending what Gauss, in opposition to 
Euler and Lagrange, et a i . ,  defines as the complex domain .  
Real ity is as  Riemann states the  principled case sharply in  the 
opening of h is habi l itation d issertation . This is  man in the 
image of the Creator. 

The reductionists, from such trad itions as the Delphi cu l t  of 
Apol lo, through the Soph ists as such, Aristotle, and the mod
ern intel lectual and moral degenerates known as the empiri
cists, positivists, and existent ia l ists, et a i . ,  either s imply reject 
the notion of man as in the image of the Creator, or invent a 
diabolical concoction-such as that of Quesnay and Adam 
Smith-the wi l lfu l demon wh ich they proffer as a substitute for 
the Creator. Empiric ists Hobbes, Locke, Mandevi l le, H ume, 
Adam Smith, and Jeremy Bentham, l i ke Quesnay, qu ite plain
ly define what Smith cal ls  "The G reat Director of Nature" as a 
demonic creature expressing the same nature as the vice wor
shipped by Mandev i l le .  L ike Thomas Huxley, these other 
reductionists do not merely describe man as a beast; they also 
demand that society be ordered in such a way that morality of 
state, church, and individual  a l i ke, is defined, as Hobbes did, 
as the obl igatory, predatory nature of beast-men . From the 
standpoint of science, there is  no d i fferent defin ition of Satan 
and Satan ism than that. 

The motive for such Satan ism as that of Sarpi, Hobbes, 
Locke, et a i . ,  is  essent ia l ly  pol it ica l .  If  the majority of 
human ity is to be hunted or herded, and cu l led,  as Locke's 
Essays on Human Understanding prescribe, as beasts are, 
then man must be defined pol it ica l ly, and by law, or in other 
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expressions of pub l ic  i m moral i ty, as noth ing better than a 
beast. Th is  purpose of such wickedness is not merely to 
enterta in  a low opin ion of, and predatory behavior toward 
one's fel l ow-creature. The purpose is to prevent those parts 
of human ity held subject to the status of human cattle, from 
learn ing to practice the kind of behavior which wou ld cause 
them to recogn ize the essential  d istinction between them
selves ,and beasts. This is  accompl ished by proh ibit ing the 
lower classes, such as the lower eighty percenti l es of U .S .  
fami ly-income brackets today, from actua l ly  practic ing sci
entific and technological progress. The predator interest 
requ i res that the idea of actual scientific and technological 
practice be uprooted, or even made abhorrent, as the so
cal led "ecology movement" has expressed th is  mal iciously 
intended perversion . 

It is not possib le for modern society, with its post-Fifteenth
Century popu lation densities, to persist, if i t  were to resist 
scientif ic and techno l ogica l  progress a l together. 
Consequently, the feasible objectives of the predatory class
es are: to tend toward inh ib it ing scientific and related 
progress when its i mmediate necessity can not be avoided; 
and, .above a l l ,  to deny the subjugated strata of society the 
right to know the general principles for generating such 
progress; that, as a capabi l ity which is characteristic of the 
human indiv idual .  The object is to cause the victims not 
merely to bel ieve that they are cows, but to be prepared to 
fight fiercely  to maintain their proud status as mere cattle. 
Such was the in tention of the Sophists, as th is  was exposed 
by Plato, and the intention of Aristotle after them . Such has 
been the intention of reduction ists such as the modern 
empiricists and their offshoots, the positivists, pragmatists, 
and existentia l i sts, s ince Sarpi . Such was the i ntent of 
Hobbes's "each agai nst a l l ,"  and of what Locke termed 
"property" and Just ice Scal ia  "shareholder value." Modern 
science, as i ntroduced by the F ifteenth-Century c ircles of 
Brunel lesch i ,  N icholas of Cusa, Luca Paciol i ,  and Leonardo 
da Vinci,  has confronted the modern ph i losophical descen
dants of the Sophists with a new degree of cha l lenge on this 
account. 

The F ifteenth-Century Renaissance not only reversed the 
awfu l col lapse of European popu lation which was character
istic of the preced ing century's "New Dark Age." The 
Renaissance set i nto a motion a long-term improvement of 
the standard of l iv ing and fecund ity of the European and 
other, affected populations. The improved cond itions of indi
vidual and socia l  l ife un leashed by the Renaissance and its 
effects, depend upon a long-ranging trend of improvement in  
the potent ia l  relative population-density of  mankind, a trend 
which depends upon rea l ized scientific-technological and 
related cu ltural progress. Were th is  progress to be halted for 
a generation or more, the long-term effects wou ld be a ten
dency toward a pl unge into a new dark age, with deep lev
els of depopulation, and even erad ication of entire branches 
of human cu ltures. Moreover, col l apses of th is class cou ld 
not be prevented without new leaps in scientific-technologi
cal progress in  the productive powers of labor and standard 
of l iv ing. No general turn ing back of the clock of progress 
were possible which did not lead into a catastrophic new 
dark age, perhaps a p lanetary new dark age. S ince that 
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F ifteenth-Century Renaissance, scient ific and technological 
progress is now the law of c iv i l ization;  cultures which resist 
that l aw w i l l  d isappear, destroyed by their own w i l l  and 
hand. 

Thus, the practice of modern European science s ince those 
developments with i n, and fol lowing the Fifteenth-Century 
Renaissance, presented the reduction ists with a new threat: 
the emergence of a systemica l ly  practiced modern science; 
and, a lso, the related developments of Class ical  human ist 
modes of artistic compos ition; as both were but typified with 
a certa in  extraord inary excel lence, by the inte l lectua l  fert i l ity 
of Leonardo. Experience showed the reduct ionists that the 
role of a systemica l ly  practiced modern science must be 
attacked in a new way. A more vicious expression of the 
sophistry of Aristotle was requ i red by them. The empi ric ism 
pioneered by Sarpi and h i s  personal l ackey Ga l i leo Gal i lei, 
was the resu It. 

Therefore, if it were not possible for a durable form of 
national culture to ban the impact of scientific progress from 
general practice of society absolutely, a soph istical sort of sub
stitute for that science might be concocted . Gal i leo's fraud, 
"action at a d istance," typified the result  of such schemi ng. By 
expla in ing the resu lts of science in the fraudu lent fash ion a 
modern form of sophist wou ld desire, it were feasible to train 
people in  the practice of the new technologies, without expos
ing them to the methods by which d iscoveries of un iversal 
physical principles had occurred up to that time. In this way, 
by crafting the approved methods of teaching of the practice 
of science to the effect of making the victim of such education 
hostile to that essential principle-the Platonic principle of 
hypothesis defining the process of discovery of fundamental 
principles-the fruits of science might be plucked by the aris
tocratic rulers without letting the prestige of modern science 
infect the population with what the reductionist sort of politi
cal philosophers and kindred scoundrels might consider to be 
excessive admiration for the practice of scientific progress. 
Therefore, by such "brainwashing" of popular opinion, they 
might suppress what might be deemed excessive enthusiasm 
for the sacred distinction of the human individual. So, lunatic 
Newton wrote: "hypothesis was not necessary." So, dur ing the 
1 890s, after he had been driven insane by his persecutors, 
Georg Cantor repud iated h is  great ach ievements of the pre
ced ing decade by writing the same l unatic's motto, "hypothe
sis was not necessary."4 

Appropriate study of the case of Gauss's 1 799 theorem, 
neatly i l l ustrates the way in which the empiricist frauds of 

4. Georg Cantor, Beitrage zur Begrundung der transfiniten Mengelehre, 1 897. 
Englisil translation published as Contribution to the Founding of the Theory 
of Transfinite Numbers, reprint of the 1 91 5  Jourdain translation, with 
extended introduction by Philip E. B Jourdain (New York: Dover Publications 
Reprint edition). Under the impact of a savage, inquisitional quality of attack, 
led by Leopold Kronecker, the brilliant Georg Cantor of his middle 1 880s 
work fell into fits of insanity which orbitted around an embarrassing effort to 
induce Pope Leo XII I  to adopt the method of Isaac Newton. The theosophist 
Rudolf Steiner and Bertrand Russell came to play typical, pathogeniC roles 
in fostering some of this problematiC behavior. However, apart from the 
importance of his Grundlagen and his complementary correspondence on 
that subject during the· middle to late 1 880s, there was a deeply humanistic 
side to Cantor, which he identified with his ancestor Josef Behm, the col
laborator of Beethoven on the performance of the late quartets, and the 
method of the Behm school of violin performance of which Cantor was a 
qualified amateur performer. 



Sarpi, Ga l i leo, Eu ler, Lagrange, et a I . ,  were crafted . 
As I have repeated ly restated my frequent argument in this 

report, the scientist's d isti nction of the human being from the 
beast, points to the fact that what are demonstrated experi-

. mentally to be un iversal physical principles are ideas which 
exist beyond the d i rect reach of human sense-perception. 
They are known only through the process of hypothesizing, as 
Plato's dialogues, or the earl ier precedents of pre-Eucl idean 
Greek constructive geometry i l l u strate that fact. The conse
quence of this knowledge of the nature of such principles is 
that modern mathematical physics is  obl iged to combine the 
apparent action, as sense-perception defines action, with 
those d iscovered un iversal physical principles which exist 
only beyond the d i rect reach of sense-perception.  The func
tional interre lationsh ip of these two is the real ity of the com
plex domain .  

The use of  the term " imaginary" for the square roots of  neg
ative numbers, as by Euler and Lagrange, is provocative. These 
are real ly  imaginary in one sense of the use of that word, but 
only in the sense that they are the most sign ificant aspect of a 
real ity, an image of a real ity reachable by human knowledge 
only through the human individual 's power of hypothesizing 
and proving hypotheses experimental ly. Yet, Euler et a l .  ins ist 
that these so-cal led " imaginary" components of mathematical
physical real ity are not real ;  and they misuse the word " imag
inary" as a soph ist's way of lying, by denying that these ele
ments are not merely real, but indispensable for scientific 
progress. 

The Satanic aspect of their m isuse of the term " imaginary," 
is made apparent by considering the categorical nature of the 
effect their soph istry concocts. They not only deny a truth 
which is important for the continued existence of our species; 
they prohibit man from knowing h i s  own nature, and thus 
degrade the credu lous students of thei r  doctri ne into a form of 
mere human cattle. That is Satanic! 

2. 
Science & Passion 

For example :  
Most among today's teachers and professors of mathematics 

are, in effect, clinically insane in their customary treatment of 
that and related subject-matters. The experimental proof of 
that fact has been lately demonstrated, more or less widely, on 
two continents, North America and Eurasia. It is implicitly 
demonstrated on all of them. 

I n  the U .S.A. itself, the presently genera l ly  accepted prac
tice of publ ic education has reached the proportions of what 
might rightly be cal led "menticide." The textbooks, examina
tion-and-grading procedures, and teachers and professors of 
this quality, assume that the consistency of a closed deduc
tive-inductive system, if perfectly consistent in its own chosen 
terms, is therefore real knowledge. That form of soph istry, as 
practiced by such persons and institutions, is, i n  fact, a form 
of nothing other than c l in ical sch izophren ia :  a form of what 
may be ca l led either " legal ized," or "popu larized" sch izo
phrenia.  

This point is  more or less readi ly demonstrated to be true, by 

chal lenging almost any professor of mathematics or mathe
matical physics who merely accepts that notion of mathemat
ical consistency i n  defiance of the issues posed by Carl Gauss 
in his 1 799 The Fundamental Theorem of Algebra. The cus
tomary reaction from that professor, if chal lenged in an effi
ciently rigorous way, wi l l  be a sudden explosion into the type 
of utterly i rrational, ch i ld ish tantrum specific to a mental d is
ease. The instances of specific tantrums of that wi ld ly i rra
tional type, from such pedagogues and the l i ke, continue to be 
numerous. 

The pedagogical po int  I am emphas iz ing in i ntroduc ing 
that issue of  san ity at th is  moment, is  that the pretense of 
that sort of mathematic ian,  or mathematical phys ic ist, is h i s  
c la im that h i s  c la i med objectivity is  i ntri ns ical ly  u nemotion
a l .  In other words, he or she assumes that physical  science 
is based on reduction ist mathematics, and that that mathe
matics is  purely deductive- inductive. The explosion of emo
tion in the referenced sort of tantrum,  proves that they, as 
profess ionals,  are l iv ing  a very, very emotional ,  b ig, very 
personal ,  l ie. By identify ing the fal l acy of the defin it ions 
which they have adopted as a substitute for the rea l ,  physi
cal  un iverse outside their  Laputan fantasies, a knowledge
able crit ic can trigger a c l i n ica l ly  crucia l ,  i nsane outburst 
from them . 

Their  insan ity has principa l ly  two aspects. The first principle 
of their systemic insanity, i s  thei r delusion, that truth is "objec
tive" : rooted in the combination of sense-perception with a set 
of purely fictitious choices of sets of deductive forms of defi
n itions, axioms, and postulates. The second principle, which 
is assumed to be a correlative of the first, is that emotion has 
no place in mathematical, or comparable modes of supposed
ly reasonable th inking.  In point of fact, thei r m inds are l i ke 
goldfish swimming i n  a bowl, such that, for them, noth ing 
exists outside the water conta ined with in  that bowl .  I n  their  
mathematical schemas, the real ity of mathematical physics 
exists in  a goldfish bowl-l ike sub-un iverse, from which emo
tion and real i ty, a l i ke, are shut out. To cause a leak in  that con
tainer which holds the water, un leashes a flood of emotion i n  
them. 

We who might have provoked this reaction, d id not actual
ly cause that emotional display by them. We s imply un locked 
it, l i ke tapping on a v ia l  of overheated n i troglycerine .  The 
explosion was an expression of the brutal repress ion which 
had been thei r  cont inued experience, usual ly s ince chi ld
hood. This emotional ly charged repress ion, this, their inter
nal ized Gestapo, had been the mechanism by which they 
were conditioned to adopt the ivory-tower assumptions at 
issue. The emotion expressed by the i rrational outburst of 
emotion by them, was the result  of pushing their attention to 
the fact of the conta iner i n  which thei r delusory notion of 
mathematical princip les was conta ined. The container was of 
the ontological qual ity of a fear-stricken emotion of repres
sion. That fear is what had imprisoned them, acting to this 
effect as what we experience from their wi ld ly  i rrational out
bursts, as the habituated set of emotional shackles on their 
m inds. 

The emotion expressed by their explosions of i rrational 
rage, was the "force" which herded them into the set of so
cal led self-evident assumptions which they had pretended, 
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unti l  provoked, to express in an emotion-free way. That was 
the "force" of i ntel lectual repression. When you made visible 
the barrier which contained their conditioned-as-emotion-free 
views; by merely making that barrier vis ible, you touched off 
the explosive charge that barrier represented. 

One must add, that provoking such a reaction in that way, 
is not "doing a bad thing;" it is not a violation of what we 
could, defensibly, cal l  polite behavior. Only if and when such 
a professor has, first of a l l ,  experienced such a "catharsis," wi l l  
he or  she  be  capable of  becoming sane. I t  is not naughty to 
make lunatics sane; qu ite the opposite. Thus, tel l i ng the truth 
wi l l  usua l ly  touch off those or s imi lar kinds of explosions of 
anger; the way to avoid such outbursts is to condone and 
nourish the l ies, which is itself a form of lying commonly prac
ticed by coward ly cand idates for the U .S .  Presidential nomi
nation, and others. 

Take the case of Eucl idean geometry as an example of the 
way in which such forms of functional sch izophrenia function. 

The Thirteen Books of Eucl id, are l ike a Scotsman's haggis, 
a lot of things, picked up from here and there, and stuffed into 
a kind of pudding. Many of the p ieces which m ight be picked 
out of that pudding were generated as fruits of serious, com
petent investigations. When the pudd ing is taken as a whole, 
the arrangement among the component parts is riddled with 
paradoxes, especia l ly respecting the contents of the Tenth 
through Thirteenth of those books. Those latter books should 
be recognized as impl icitly contradicting the set of so-cal led 
self-evident defin itions, axioms, and postulates, on which the 
enti rety of the content of Euclid's Elements depends. 

The paradoxes reflected there, are a result of the fact that 
Eucl id has replaced the real domain of "spherics," from which 
the ironical content of the Tenth through Thi rteenth books 
was, chiefly, derived, by a chi ld ish fantasy-world in which 
objects are floating with in  an imaginary soup of l inear space 
and time. The most critical features of the l ast th ree books, 
reflect the contributions of the pre-Eucl idean, constructive 
geometry. This latter is the geometry which the Pythagoreans, 
et a l .  derived, as "spherics," from the kind of i nterrelated 
knowledge of astronomy and oceanic navigation which the 
emerging Greek culture derived ch iefly from that Egyptian tra
d ition typified by the design of the Great Pyramids. The error 
of the Euc l idean or kindred sorts of a priori defin itions, 
axioms, and postu lates, is what pol l uted the so-cal led "main
stream" of European science's mathematics, as Riemann 
reported in  the open ing two paragraphs of h is 1 854 habil ita
tion d issertation.s 

Riemann thus reaches back to a time prior to Euclid. In fact, 

5. From the Henry S. White translation, in D.E. Smith, A Source Book in 
Mathematics, New York, 1 959. "It is well known that geometry presupposes 
not only the concept of space but also the first fundamental notions for con
structions in space as given in advance. It gives only nominal definitions for 
them, while the essential means of determining them appear in the form of 
axioms. The relation of these suppositions is left in the dark; one sees nei
ther whether and in how far their connection is necessary, nor a priori 
whether it is possible. 

"From Euclid to Legendre, to name the most renowned of modern writers 
on geometry, this darkness has been lifted neither by mathematicians nor 
by the philosophers who have labored upon it. . . .  " For the German original 
of those opening paragraphs, see Bernhard Riemann's Gesammelte 
Werke, H. Weber ed. (New York: Dover Publications reprint, 1 953), pp. 272-
273. 
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Figure 1 
LAROUCHE'S TYPICAL COLLAPSE FU NCTION 

LaRouche's "Triple Curve II schematic diagram, first pre
sented in 1 995, shows how the cancerous rise of finan
cial and monetary aggregates destroys the physical 
economy at an increasing rate. 

he combines the h istorical trad ition of the pre-Eucl idean, con
structive geometry of "spherics," of Thales, Heracl itus, the 
Pythagoreans, and Plato, with the principal  accomplishments 
of modern science s ince N icholas of Cusa's De Docta 
Ignorantia, the l atter inc luding the work of such successors of 
Cusa as Leonardo da Vinci,  Kepler, Fermat, Huygens, Leibn iz, 
and Riemann's principal predecessor, Carl Gauss. Fol lowing 
the l ine of Gauss's 1 799 attack on Eu ler, Lagrange, et a I ., in  
Gauss's The Fundamental Theorem of Algebra, Riemann 
makes the most crucial of the steps which impl ic it ly free 
European civi l ization's science from the rel ics of thousands of 
years of reductionist decadence. 

My own, 1 948-1 953,  crucia l  original contributions to 
Leibn iz's 1 67 1 -1 71 6 founding of the science of physical econ
omy, had the specific, crucia l  sign ificanc� of resolving what 
c.P. Snow fai rly  named the "two cu ltures" paradox of con
temporary education .  That is to say, the d ivision of physical 
science from Classical art. My sol ution to this "two cu ltures" 
paradox depended upon showing the common ontological 
characteristics of Classical artistic principles of non-plastic art 
and scientific d iscovery, the latter as expressed by increase of 
the productive powers of l abor through technological  
progress. 

As a result of that work, which was done at sundry intervals 
of 1 948-1 953, I was able to e l im inate the need for efforts to 
derive principles of pol itical-economy from monetary process
es, as the British Hai leybury school had done; and, instead, to 
define monetary processes from the standpoint of comparative 
potential relative population-density (per capita and per 
square k i lometer). The organization of my effort had the fol 
lowing features of  relevance for the subject of  the present 
report. S ince l ate 1 995,  I have i l lustrated the effects of apply
ing that method of physical economy, to design of a series of 
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Figure 2 
THE COLLAPSE REAC H ES A C RITICAL 

POINT OF INSTABILITY 
This elaboration of the "Triple Curve" shows the onset 
of hyperinflation, as the values for monetary aggregates 
exceed the financial aggregates. This began to occur 
around the onset of Federal Reserve Chairman Alan 
Greenspan's Y2K "wall of mbney" policy at the end of 
7 999, as Figure 3 shows. 

pedagogical charts [F igures 1 -5 ] ,  comparing relative changes 
in physical output with those expressed as monetary and 
financial aggregates. These charts cut through the nonsensical 
estimates of the u.s. economy which have been prevalent 
during the 1 996-2003 interval of the C l i nton and Bush admin
istrations.6 

I describe the most relevant aspects of the process of my dis
covery as fol lows. 

Targets: Wiener and von Neumann 
The best way to convey any idea is  to present the relevant 

audience with the process of experienc ing the unfolding 
process of the idea's d i scovery. So,  as F riedrich Sch i l l er 
emphasized, the Classical stage is the best med ium for the 
study of h istory. The member of the audience, seated perhaps 
in the balcony of the Classical theater, rei ives the h istory, or 
h istory- l i ke legend on the stage of his or her own imagina
tion. Seeing the doom gripping the leaders of a society 
unfold, on that stage of the imagination, the ordinary citizen 

6. As I pointed out in an early 1 984, half-hour network TV broadcast: By about 
the end of 1 983, the Federal Reserve System and U.S. government had 
introduced a monstrous fraud into the official reports on the state of the 
national economy. This hoax was called the "Quality Adjustmenf' index. It is 
now sometimes described as the "hedonic index," a notion derived from 
British East India Company utilitarian (and coordinator of the British-direct
ed Terror in 1789-1794 France) Jeremy Bentham's 1 789 An Introduction to 
The Principles of Morals & Legislation. This was the same Bentham of the 
kindred, short but notorious piece, In Defence of Usury. Since 1 983, all offi
cial U.S. reports on inflation and economic growth have been a worsening 
gigantic fraud, as the continuing, post-1 977 fall of the relative physical stan
dard of living (market basket) of the lower eighty percentiles of U.S. family 
households attests. 
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Figure 3 
THE U.S. ECONOMY'S COllAPSE FU NCTION 

SINCE 1 996 

i s  i nspired to judge the pr inc ip les which have brought an 
entire soc iety to its tragic or subl ime outcome. Thus, as 
Sch i l ler reports, the ord inary c itizen, so u p l ifted to the status 
of statesman, l eaves that theater a better person than he 
entered it  a few hours earl ier. The same principle appl ies to 
the proper method for teach i n g  science. The mastery of sci
ence is the rel iv ing of the actua l  h i storical process of d iscov
ery and transmission of ideas. What m ust be retained is not 
textbook- l ike recol lection of the formal,  d ictionary-l i ke fea
tures of a d iscovery; what must be acq u i red is a memory of 
a rel ived experience, the experience of rel iv ing the process 
of the relevant d i scovery and its transmiss ion to present 
t imes. Proper education in science, is  science re-enacted, 
and rel ived, as an h istorical d rama, in the mode of a 
Classical tragedy or the l i ke .  

For  me, my cult ivated antipathy, s ince early ch i ldhood, 
toward learn ing someth ing mere ly because it  was the taught, 
or the popu lar v iew, i mpel l ed me, from about the age of four
teen, to take up an intense reading of Engl ish- language edi
tions from among the best-known writi ngs of the leading 
Engl ish, French, and German ph i losophers of the Seventeenth 
and E ighteenth Centur ies, from F ranci s  Bacon through 
Immanuel Kant. This was prompted, i n  part, by my sense of 
horror at being confronted with such sh ibboleths as what I 
l ater considered as the p la in ly  fraudulent, purportedly  self
evident defin it ions, axioms, and postu lates of my first 
encounter with a standard Plane Geometry. My adolescent 
search for truth was soon steeped in enmity against what I 
have identified here as " reductionism." By about the age of 
s ixteen, I had become a fol lower of Leibn iz engaged in  
preparing a refutation of  the  principa l  thesis of  Kant's first 
Critique. 

By the close of the 1 939-'1 945 war, I was occupied with the 
relat ionship and systemic  d istinctions among the th ree 
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Figure 4 
TOP 20 PERCENT OF POPULATION HAS MORE 

THAN HALF OF ALL AFTER-TAX I NCOME 
The decline in real incomes of the lower 80 percent of 
American family-income brackets is suggested by 
Figures 4 and 5, which give the lie to claims of a 
"recovery. " Households have been forced to take on 
more jobs, longer work hours, longer commutes, and 
more debt, in order to survive. 

Classical ly  defined categories of abiotic, l iv ing, and cognitive 
processes. How does the mind generate an idea, which is  an 
unseen but effic ient principle? For a period, I wrestled with 
the imp l ications of Wi l l i am Empson's Seven Types of 
Ambiguity,

' 
with the purpose of identify ing those features of 

Classical i rony, as in  poetry, which corresponded to the rela
tionsh ip between systemic paradoxes and successful hypoth
es is in physical science. I t  was a continuation of my adoles
cent occupation with affirm ing Le ibn iz  agai nst Kant's 
Critiques. 

Against that background, in January 1 948, I was loaned, 
through Professor Norbert Wiener's daughter, a copy of the 
Paris pre-publ ication, reviewers' ed ition of h i s  Cybernetics. 
That date is sign ificant only because the chain of develop
ments lead ing to my d iscoveries in physical economy began 
under those c ircumstances. By March of that year, I was 
deeply committed to the intent to refute Wiener's argument 
for " i nformation theory." The portion of the book devoted to 
control mechan isms, was del ightfu l .  The use of the term 
"cybernetics," to sign ify what Wiener defined as information 
theory, was a hoax, a logical positiv ist's inte l lectual horror
show. S ince that t ime, most of my intel lectual  l ife has been 
entwined, in one way or another, in warfare against the pure 
evi l typified by Bertrand Russel l  and such among h is  numer
ous, self-dehuman ized devotees as Wiener and John von 
Neumann.  The point of reference for my argument against the 
specific evil of Wiener's notion of an " i nformation theory," 
was as fol lows. 
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Figure 5 
COMBI N ED HOME, CAR, MEDICAL, COLLEGE, 

AND FOOD PAYMENTS AS PERCENT OF 
AVERAGE PAYCH ECK 

In  competent science, we begin  the d iscovery of a pr inci
ple, or student's- l i ke reaction to such a d iscovery, with atten
tion to a systemic paradox. Kepler's d iscovery of the impl ica
tions of the Mars orbit, is a model case. The successful com
position of a P laton ic form of Socratic hypothesis defines a 
conjectured principle which m ight solve the paradox. This 
conjecture, that working hypothesis, requ i res a specific kind 
of experiment, someth ing corresponding to a proof-of-princi
pie experiment. 

If the experiment were successfu l proof of that principle, we 
adduce from the relevant design of that experiment, certain  
features which d i rectly 'echo the tested principle. So, we are 
able to proceed from the work of the laboratory-experimental 
machine-tool or comparable designer of the experiment, to 
the appl ication of those features of the experimental design 
which reflect the newly defined principle. 

I n  a general way, this is  the i mage of the role  of tech nol
ogy i n  the improved design of products and processes of 
product ion.  

Reflect on what was going on stage, so to speak, as that pro
cedure from paradox to new technology unfolded. The begin
n ing of the process occurred with i n  the sovereign cognitive 
processes of an individual human mind.  The development of 
the appropriate hypothesis, and its experimental or equ ivalent 
val idation, produced a technology by means of which man's 
power over nature, per capita and per square ki lometer, was 
increased . Contrary to Wiener, the radical ly reduction ist statis
tical method of Ludwig Boltzmann has no place in this 
process. In representing the increased physical power of labor 
as a result  of a statistica l ly ordered process, Wiener had com-



mitted a fraud : a fact which wou ld not have astonished the 
David H i l bert who threw both Wiener and John von Neumann 
out of Gottingen Un iversity for thei r  committing precisely such 
kinds of hoaxes. 

I do not accept H i l bert's del ightfu l ,  descriptive notion of 
what he describes as (what translates from German as) the 
" intu itive" methods of pure geometry which are essentia l  
replacements for standard c lassroom a lgebra, for purposes of 
crucia l  aspects of advanced scientific work. Nonetheless, I 
recognize h is i ntention to refer to someth ing val id, some
thing which I do recogn ize as a real phenomenon of human 
creative work, but which I locate in what wou ld be consid
ered the strictly P laton ic  methods of the Pythagorean trad i
t ion, as I do in  my present report here .  Better than " intu
ition," were " insight." However, whatever terms are used to 
refer to the phenomenon, it s ign ifies the C lassical  Greek noe
sis, a qual ity which d isti ngu ishes human beings from apes, 
man as made in the l i keness of the Creator. Cal l  it " i ntu ition," 
or not, the intent of H i l bert's argument on th is  point coin
cides, i n  fact, with my own onto logical sense of what 
Classical trad ition defined as the noetic qua l ity of cogn it ion. 
I n  al l  that I have read from the work of both Wiener and von 
Neumann, and of their k indred modern soph ists, that qual  ity 
of scientific i ns ight is precisely what is  conspicuously l ack
ing, even wi l lfu l ly, savagely excl uded. 

This (noetic) power of creativity is  not someth ing which 
was done to man; i t  is  a sovereign power of the ind ividual 
person .  It is  not man acted upon by creativity; it is man 
expressing that creativity which is  a l ready embedded in  his 
natureJ Th is is an agency outside the reach of both abiotic 
and merely l iv ing processes, as Vernadsky fol l owed the rele
vant Classical Greek trad ition on th is  
point. Just as the princ ip le of l ife 
exerts an increasing role in  determin
ing the geological development of the 
planet as a whole, so the human cre
ative principle un iquely specific to 
the sovereign human indiv idual i ty, 
has the power to transform both the 
abiotic and l iving processes in  gener
a l .  Thus, were mankind, whose popu
lation is  presently reported to exceed 
six bi l l ions persons, merely a h igher 
ape, the l iving population wou ld have 
never exceeded several m i l l ions. 

Man's a b i l ity to increase o u r  pro
duct ive power over n atu re, per 
capita, by w i l l fu l l y effic ient i nten
t ion, is  the on l y  true sou rce of what 

m ight be ca l led "profit" and the acc u m u l at ion of physical  
capita l .  Such is  mank i nd's power to increase the h u man 
species' power to ex ist, somet h i n g  wh ich  can occu r  
among l ower species o n l y  through a n  evo l ut ionary u p
sh ift of species, not by any w i l l fu l  potent i a l  ava i lab le  to 
that spec ies.  

That is  not the end of the argument against Wiener, von 
Neumann, et a l .  The development of the productive powers 
of labor, is generated by individuals,  but its real ization is  
social ,  not merely individu a l .  Th is brings us to the principal  
fol l ies of Wiener, von Neumann, et a I . ,  the subject of human 
communication.  

'Communication Theory' 
In that increase of mankind's power to exist which is gener

ated by newly d iscovered un iversal physical principles, there 
is an element which is uniquely sovereign to the ind ividual 
mind.  How is such an element transmitted, as commun ica
tion, from one mind to another? Each such discovery is  a rev
olution, for which nothing existed with in  the realm of that per
son's sense-perception, up to that point. Therefore, it wou ld be 
clear that no l iteral statement within the existing language 
cou ld contain the relevant commun ication of the pertinent 
new idea. With that, the c la ims to a body of "statistical com
munication theory," such as that of Wiener, von Neumann, or 
MIT's Marvin Minsky, break down. 

This brings us back to the ambigu ities posed to me i mp l ic
it ly by Empson's work. That br ings me back to a long
favorite passage from P.B .  Shel ley'S essay, " I n  Defence of 
Poetry, " and to some fasci nating work by one of my favorite 
American spies, Edgar A l lan  Poe. During certain  periods, 

7. E.g., the Creator did not deprive himself of 
the power to change the universe by creat
ing it. Note the importance of the German 
educator Herbart for both Riemann and, 
later, Georg Cantor, on this point. Whatever 
is discovered to be a validated universal 
physical principle, is a definite object. See 
Riemann's Werke, on "Geistesmasse," "Zur 
Psychologie und Metaphysik," pp. 509-520. 
This Herbartian ontological feature of the 
work of Riemann and Cantor was crucial for 
me in 1 952-1953. 

MIT 

The Null Set: Information theorist Norbert Wiener contemplates the record of his own 
brain waves, emerging from a newly developed computer in 7 955. 
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there is an increase of "the power of imparting and receiving 
profound and impassioned conceptions respecting man and 
nature." What Shel ley references thus, is  the power of i rony 
and metaphor associated with the great Classical humanist 
resurgence of the l ate E ighteenth Century. Compare the case 
of the famous Th i rd Act Haml�t sol i l oquy: "To be, or not to 
be . . . .  " 

Language uses ambigu ities arising in the use of language, or 
mathematical physics (for example), to define systemic para
doxes having the qual ity of d isti nctness shown by Kepler's 
reflections on the impl ications of a corrected image of the 
Mars orbit. These are the ambiguities, of a val idatably systemic 
qual ity, which point toward the sovereign creative powers of 
the individual human mind, toward the d iscovery of a relevant 
hypothesis. By the same means, the use of wel l-crafted ironies, 
such as metaphor, one mind is able to provoke another to 
repl icate ideas which can not be expl ic itly stated in previous
ly establ ished use of language as known previously to those 
engaged in that commun ication. This generation and receipt 
of such communication is accompl ished through the principle 
of Plato's Socratic hypothesis. 

When Wiener, for example, sought to argue that an anti
entropic progress in  the human cond ition could be effected 
in ways determined by Boltzmannian statistical mechanics, 
he perpetrated a fraud, as H i l bert wou ld  have understood 
Wiener's behavior on this account. The theory of the brain, 
of mathematical economics, arid of artific ia l  i ntel l igence, by 
von Neumann, were frauds of the same general c lass of 
hoaxes. 

These considerations led me, by 1 953,  to a pre l iminary gen
eral notion of the differences and consonances of the princi
ples of composition of Classical non-plastic art and of physi
cal science. Both taken as one, define a val idatable science of 
physical economy. 

The increase of the potential  relative popu lation-density 
of the human population, demands a relevant source of anti
entropy.8 There must be, fi rst, the spec ifica l ly  anti-entropic 
characteristic of l iv ing processes, as d isti nct from that of abi
ot ic processes. There must be, second, another spec ifica l ly 
anti-entropic inf luence which is otherwise absent among 
inferior I iving species, but specific to human beings. The 
function of a science of phys ical economy, is  to define the 
k inds of measurements by which society m ight successfu l ly  
define some of  those pol ic ies wh ich  w i l l  lead to  net 
improvement of the h uman condition over a span of sever
al generations to come. The development of such ideas by 
individuals,  is  not sufficient. There: must be a commun ica
tion of such and a lso certai n  other classes of ideas with in  
the  society. Th i s  l atter task has two pr incipal ,  relatively d is
t inct aspects. 

8. The term "anti-entropy" is coherent, both formally and functionally, with 
"anti-Euclidean." The concept is of the type associated with the Classical 
paradoxes of doubling the line, square, and cube, in the Pythagorean 
mode of pre-Euclidean constructive geometry. The shadowy effects of such 
procedures in defining relatively higher orders of existence can be 
described in algebra, but the process of generation of those results 
belongs entirely to the domain of constructive geometry, as the case of 
Archytas solution for doubling the cube typifies this. Again, the notion of 
anti-Euclidean geometry is not to be confused with a merely non-Euclidean 
geometry. 
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F i rst, there is  the matter of the communication of specifi
cal ly anti-entropic ideas among ind ividua ls, as I, not Wiener, 
have summari ly  defined anti-entropy above. Second, there 
must be the d iscovery of an addit ional c lass of u n i versa l prin
cip les which, l i ke what are ord inar i ly considered physical 
pr inciples, perta in  to the necessary order ing of socia l  
processes. 

Society is not a s imple aggregation of ind ividual or other
wise local activities. A modern national economy, for exam
ple, is a kind of "social  organism," in which the most signifi
cant effects are a reflection of ind ividual actions d i rectly on 
the economy as a functional ly i nd ivis ible whole, rather than as 
an accumu lation of local izable effects . This means that the 
members of a society must, to a very large degree, subord inate 
what local experience suggests to be their interests, to a supe
rior defin ition of that local interest as defined by proceed ing 
from the society as a whole, rather than the particu lar  to the 
whole. 

There are maddened fanatics who seek to deregulate every
thing, argu ing that any interference with thei r  antic i mpu lses 
were not merely a wrongful assault on their ind ividual wi l l, 
but necessar i ly bad for the society as a whole. This l unatic 
view was that proposed by Mandevi l le's paean to vice in h i s  
The Fable of  the Bees; i n  John Locke's notion of  "property"; i n  
Quesnay's "laissez-faire" doctrine that peasants are merely 
cattle; and in Adam Smith's 1 759 Theory of the Moral 
Sentiments and 1 776 anti-American propaganda-piece The 
Wealth of Nations. 

In fact, approximately half of the al lotted effort of a healthy 
form of modern nation-state economy, is  expended to produce 
and mainta in those forms of basic economic infrastructure 
which are of general importance to the economy of that 
region, rather than merely to some part icular enterprise with
in that area. Generation and d istribution of power, water man
agement, general transportation, health-care systems, educa
tional systems, urban organ ization, and so on define the char
acteristics of the general environment within which ind ividual 
activities are situated. 

For example, two ostensibly identical factories situated in  
d ifferent envi ronments wi l l  have different characteristic physi
cal productivities. The qual ity of sources of generation and 
d istribution of power, development of water resources, and so 
on, are relatively more obvious. Then consider the lower pro
ductivity of the plant, if placed in an area which rel ies on h igh
ways rather than modern mass-transit systems for passengers 
and freight. The inherent social cost of the highway travel is 
greater per capita, and the time lost by rel iance on h ighway 
transport is  mult ip ly a cost-factor, that for reasons which 
include the substantial, if indirect effects of a d im inishing of 
the qual ity of fami ly  l ife. 

The development of infrastructure coheres with level of 
technology in defin ing the geometry of the society and its 
economy as a whole. The add ition, or e l im ination of some of 
the functional elements which characterize that society as a 
whole, wi l l  determine a variation in the productivity expressed 
by the ind ividual firm so situated. The source of this variation 
is not the firm, but the general economic infrastructure's 
impact upon the actions occurring within the fi rm. This rela
tionship between infrastructure and ind ividual enterprise is of 



the form of a Riemannian geometry. The interpolation of a 
short explanation of that, wi l l  suffice here. 

Man in the U niverse 
The crucial paradox presented by realized forms of appl ica

tion of fundamental physical principles, is  the fol lowing.  
What man discovers, in  uncovering a un iversal physical 

principle, as Kepler d iscovered un iversal gravitation, is a pre
existing principle of the un iverse. Genera l ly, we th ink of this i n  
terms of principles presumed t o  exist prior t o  the appearance 
of mankind. When man discovers and appl ies such a principle 
to change the un iverse, he has not added an absolutely new 
principle to the un iverse; but, the added re-appl ication of that 
pre-exist ing principle to the u n iverse, by the wi l l  of mankind 
as d iscoverer, changes the un iverse. 

We must therefore th ink of physical geometries of the uni
verse a long the fol lowing l i nes. 

The immediate physical-geometry of reference for us, is, in 
first approxi mation, the un iverse as represented by a set of 
principles whose effects we know. If the un iverse contains m 
principles, we know a mere portion, n, of such principles.  
Can man i ncrease the number of pr incip les corresponding to 
m? When man appl ies a d iscovered un iversal physical princi
ple, such as control led nuclear fission or fusion, we change 
the un iverse; this effect occurs not by our d i scovery of that 
principle's existence, but our w i l lful app l ication of that prin
ciple to produce new kinds of princi pled states of existence i n  
the un iverse, kinds of effects which d i d  not exist prior to 
man's such w i l lfu l action .  New elements and isotopes are 
merely typica l .  If we cou ld  control what we define experi
menta l ly  as matter-antimatter reactions, that wou ld be qu ite 
stunn ing. That seemingly paradoxical effect is  perhaps the 
most inte l lectual ly stunn ing  express ion of man's creative 

nature. 
In all cases, a change in  those aspects of our physical-space

time geometry which are more or less i mmediately important 
for society's present functions, may a lter the way in which 
ord inary action occurs in  the detailed features of social  and 
economic l ife. Genera l l y, man's power over nature increases, 
and man's abi l ity to accompl ish positive actions is sped up.  
The tempo of processes may be accelerated or slowed relative 
to specific, important functions of da i ly  l ife and economy gen
era l ly. This relationship between the physical geometries of 
the whole environment in which we l i ve, and the relative 
value of space and t ime of our actions, is  the true practical 
meaning of relativ ity. 

So, we have the fol lowing picture. The source of i ncrease 
of the productive powers of l abor is, on the one side, the cre
ative power of the ind ividual ,  espec ia l ly  the productive indi
vidual,  such as the scientist, the inventor, the true entrepre
neurial  farmer, manufacturer, and so on .  However, the 
increase of the productive powers of labor is not I im ited to 
action at the proverbial "po int of production ."  Improving the 
basic economic i nfrastructure can increase the productivity of 
the individual  enterprises with i n  society even without any 
notable change in  the behavior i nterna l ly  generated by those 
enterprises themselves. To sum up the sundry arguments so 
impl ied, the physical geometry of the basic economic infra
structure with in  which the particu lar enterprises of a society 
are contained, is the boundary-condit ion which determines 
the general level of productivity which may occur  with i n  
individual  parts o f  that economy. T h e  development o f  basic 
economic infrastructure therefore represents the primary 
"cost of materials" of any society as a whole. If that cost of 
infrastructure is not fu l l y  paid, the productivity of that econo
my col lapses sign ificantly. 
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Return to the problem of communication from that vantage 
point. 

In  respect to those qual ities of the human mind which set 
the human individual apart from a l l  lower forms of . I ife, the 
i nd ividual human mind is the most soph isticated design-work 
we encounter. Whenever we attempt to proceed from rela
tively s impl istic explanations of "human nature," we are not 
merely wrong, but probably dangerously mudd leheaded med
dlers. The "structure" of the system of relations represented by 
social processes, is the most scientifical ly chal lenging of a l l  of 
the topics of scientific inquiry we might choose. Plato's d ia
logues offer us a core of principled i nsights i nto those process
es. On that matter, the context of this present report permits us 
to l imit ourselves to saying this much of the fol lowing about 
that subject-matter. 

The characteristic feature of the ind ividual human mind is 
what is i l lustrated by the P laton ic principle of hypothesis. That 
principle of hypothesis; which is the foundation of a l l  Classical 
artistic composition and physical science a l ike, is the key to 
the dist i nction of man from a l l  lower forms of l ife, and is, for 
our knowledge, the principle from which a l l  other character
istics of social  processes must be adduced. So, in the known 
h istory of human cultures, those aspects of commun ication 
which share the attributes of Classical artistic composition, 
typify the means by which successive generations of popula
tions are able to transmit specifical ly human forms of knowl
edge within contemporary society, and across even thousands 
of years of successive generations. 

So, the development and rea l ization of d iscoveries of 
physical science, taken together with the aspects of culture 
which correspond to C lassical artistic pri nciples of composi
tion, combine to supply us a h igher and broader working 
defin ition of physical science. As the h i story of legend and 
Classical tragedy attests, from Homer through Sch i l ler and 
Beethoven, and i n  the traces of ancient Ved ic poetic calen
dars, these k inds of reflections present us an overview of the 
subject we m ight term "P laton ic ideas," ideas corresponding 
to that principle of hypothesis upon which both physical sci
ence so-ca l led and C lassical art ist ic composition depend 
absol utely. 

However, a l l  of these elements of knowledge are not suffi
cient to give us a clear, principled i mage of the human indi
vidual.  The crucial word is  " immorta l ity." A species may be 
relatively immortal as a species; but only man is immortal as 
an ind ividual .  The trouble with the word " immortal ity" begins 
when we ins ist upon locating the notion of specifical ly human 
immortal ity axiomatica l ly in  the biological individual .  The fol
lowing points are to be considered. 

To focus the argument, th ink about certain  great scientific 
discoveries. Choose discoveries for which we know the origi
nal d i scoverer by name, such as Pythagoras, P lato, 
Archimedes, Eratosthenes, and so on. We actual ly know these 
persons only when we have repl icated their relevant act of d is
covery with i n  our own mind, and when we, i n  turn, a lso 
transmit that inner experience of d iscovery to others who may 
come after us. This personification of great discoveries of uni
versal physical principle, is i n  no sense a fantasy. Th ink of any 
experimenta l ly val idated un iversal physical principle. That 
principle functions as an Herbartian principle, an ind ividual i-
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ty of the form which Herbart and Riemann reference by the 
German term Geistesmasse. In orderly scientific practice, 
there is a correspondence between the named (personal i ty) of 
the discoverer and the quasi-personal ity of the d iscovered 
principle. We must th ink of the principle as of the form of a 
personal ity: It was an object brought into our knowledge by 
the sovereign cognitive (noetic) action of a d iscoverer. 

So, the creativity of the individual,  both original d iscoverer 
and he or she who rep l icates the act of d iscovery, is the essen
tial dist inction of both man and woman as individuals, and 
attaches the immortal qual ity of personal ity to the d iscovered 
principle itself. 

Thus, to the degree a person is  a consistent reductionist, he 
or she is v i rtual ly dead, or worse, spi ritual ly. 

It is this sense of being part of humanity as a whole, a sense 
accessible to us only through our roles in an ongoing social
noetic process, which is  the proper source of a sane passion 
for science, or for the creation and performance of Classical 
forms of artistic composition. I t  is  this sense of the role of sci
ence and Class ical art which is the only true personal mora l i
ty of the person .  This is what Socrates and the Apostle Pau l 
identify as agape, as that is translated i nto Engl ish as "the com
mon good," or "the general welfare." I t  is  only when we locate 
our identity so, as opposed to merely those desires which l ie 
with in  the bounds of our mortal biological existence, that we 
can be happy in Leibn iz's sense of the pursuit of happiness. 

The cu ltivation of this sense of the true mean ing of happi
ness, the i ntention upon which the i ndependence of our 
republ ic was founded, is the true, exceptional,  v i rtua l ly 
un ique greatness and exemplary virtue of that repub l ic  so con
stituted under the guiding m ind of our Benjamin  Frankl i n, and 
that of Cotton Mather before h im.  I t  is  that qual ity of passion, 
so infused in our choice of deeds, and our actions themselves, 
which expresses what Friedrich Sch i l ler defines as the 
Sublime, the q ua l ity which a self-doomed Hamlet of 
Shakespeare's Th i rd Act sol i loquy fears, and for fear of which 
he wi l lfu l ly  bri ngs about h is  own useless death, and that of his 
nation besides. 

The fool ish person pursues rewards, or merely avoids penal
ties. The wise person, of which there are admitted ly few in  our 
society today, pursues eternal happiness as Leibn iz defined it. 
That pursu it  is his passion, the force which moves h i m, or her, 
to d iscover, and to act for mankind. 

It is the consonance of the Socratic way of th inking, the 
Sublime, with science as P lato impl icit ly defines science as 
hypothesizing, and with love for mankind, past, present, and 
future, which expresses that wonderful passion by which the 
greatest acts are i nspired. There l ies the passion for science 
which is l acking in  the reductionist. I t  is hatred of that which 
they are not, by the reductionist, which is  key to understand
ing the evi l of Newton and of Euler's attacks on Leibniz. If we 
understand this, we are able to do happi ly what we must, 
without regard for fear or favor. Such is, among others, the true 
scientist. 

Economist Lyndon H. LaRouche is a member of the 21 st 
Century Scientific Advisory Board and a Democratic 
Presidential candidate in the 2004 election. 



T he science of optics, wh ich had been making consid
erable progress i n  the 1 7th Century, after Snel l's work 
on refraction, ,came a lmost to a halt  with the publ ica

tion of Newton's Opticks in 1 704. Then in the open i ng years 
of the 1 9th Century, two men-Thomas Young and, most 
espec ia l ly, August i n Fresnel (who was much aided by Andre
Marie Ampere and Fran<;:ois Aragol-revol ution ized the the
ory of l i ght and completely changed the way physic ists look 
at the u n iverse. Yet, between Newton and F resnel, there is a 
great gap i n  the h i story of science: For one entire century, the 
science of l ight stagnated, th i s  in sp ite of the fact that the 

Christiaan Huygens ( 1 629- 1 695) 
In the ba ckground, H u ygen s 's diagram of  the 

propagation of spherical waves of light from a tower (A) 
to an observer (8), showing refraction. 

experimental facts which permitted F resnel to make h i s  deci
s ive breakth roughs, were amply  ava i l ab le  to earl ier 
researchers. I n  fact, d iffraction had a l ready been observed in 
1 665 by Francesco G rimald i ,  and double refraction of 
Iceland spar had been correctly described i n  1 678 by 
Christiaan Huygens .  A lso, Gottfried Leibn iz's d ifferentia l  cal
cu lus-an ind ispensable tool for such research-dates from 
the same' period . 

How can we expla in  the relatively scant prog"ress that took 
place in th is  doma i n  over the course of the 1 8th Century? Was 
it that some "gestation" t ime was req u i red to d igest a l l  the 
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preced ing d iscoveries. Or was it rather, that 
scientific thought itself was at an i mpasse? 

Return to the Law of Sines 

i is the angle of the incident ray 

We cannot here develop the complete h i s
tory of the science of l ight, from the dawn of 
t ime to the dark period we have j ust cited. 
Fortunately, we have ava i lab le  to liS a "gen
erative motif" whose development, much 
l i ke that of a mus ical  theme i n  a class ical 
composit ion, marks the d i fferent stages of the 
h i story of science of l ight. The manner in  
which each scientist develops th is  "motif" 
constitutes a sort of condensed i mage of h is  
v is ion of  science and the u n iverse. This  

r is the angle of  the reflected ray 

Figure 1 
THE LAW OF REFLECTION 

"motif" i s  the phenomenon of refraction.  
• The Greeks considered that a ray of l ight 

took the shortest path to get from one point to 
another. Beginn ing with th is  principle, they 

The shortest path between A' and 8 being the straight line, r is thus equal 
to r'. Now, by symmetry, i is equal to r ', and thus i is equal to r. 

establ ished the l aw of reflection, which stipu
lates that the angle between the incident ray 
and the normal to the reflecting surface must 
be equal  to the angle between the reflected ray 

(a) Observer I Normal 

'" 

Figure 2 
THE PRI NCIPLE OF REFRACTION 

You can see in (a) that the body of the stick appears to the 
eye more nearly para/l"el to the air-water interface, than it 
is in reality. You can also see that the angle of refraction r 
is smaller than (b) 
the angle of inci
dence i-the 
opposite of what 
is shown by the 
diagram (b) pub
lished by Des
cartes. (Note: This 
is not drawn to 
scale.) 
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and that same normal (see F igure 1 ) . But they 
noticed that such a principle, expressed in that way, could not 
be un iversal ;  in fact, when a ray of l ight passes from one trans
parent medium to another, it changes d i rection.  Each of us has 
had the fol lowing experience: When you put a straight ruler 
into water, it appears to be broken. I n  F igure 2,  the observer 
"aims" the end of the stick, but because the water is denser 
than the a i r, the ray of l ight gets c loser to the normal in the 
water than in the air :  The angle i is greater than the angle r. If 
the reader does not commit the same mistake as Descartes, he 
or she wi l l  notice the consequence of this fact-l ight i s  refract
ed more i n  the water than in the a i r  (and not vice versa ! ) ;  the 
stick seems broken "forward." 

The principles which govern this refraction, which contra
d ict the principle of the shortest path, put forward by the 
Greeks, was not put in  the form of an equation unti l around 
1 62 1  by the Dutch astronomer, Wi l lebrord Snell, in  h is  famous 
law of sines. Unfortunately, we do not know a great deal about 
Snel l 's work, nor how he establ ished his formu la. However, 
accord ing to Fermat and Leibniz, Sne l l  was not an empiric ist, 
but undoubtedly must have been seeking a u niversal principle 
of nature for genera l iz ing the shortest path principle. Leibniz 
wrote in  h is  Discourse on Metaphysics: 

It seems to me that M .  Snel l ius, who was the first to 
discover the law of refraction, wou ld have had to wait a 
long time before finding it, if he had tried to find first 
how l ight was formed. But he apparently fol lowed the 
method the ancients had used for Catroptics, that is to 
say, the method of final causes. 

We wi l l  l imit  ourselves here to giving the geometric 
expression of refraction. If one considers a ray of l ight which 
travels obl iquely through a su rface separating two d ifferent 
transparent med ia, the ratio of the s i nes of the angles of inci
dence and of refraction are constant, so that the values of 



these angles and their ratio depend on the 
nature of the two media  (a ir, water, g lass, and 
so on). I n  F igure 3, we have taken as an exam
ple two media  the ratio of whose s ines i s  4 :3 ,  
which is a lmost the same as the ratio for a i r  and 
water, and we represent there two incident rays 
of different obl iqu ity. 

We should note, i n  passi ng, the l imit ing case, 
if the ray trave l l i ng through the a i r  is perpendi
cular to the contact su rface, then the ray i n  the 
water wi l l  be so as wel l ( i n  th is  l imit ing case, the 
ray of l ight wi l l  not be refracted) .  If we examine 
the other extreme case-the case where the ray 
in the air  "grazes" the surface-we wi l l  see that 
a " l imit  angle" exists, where the ray i s  u nable to 
pass i nto the water. 

Imagine now, that the ray does not pass from 
the a i r  to the water, but i n  reverse, and you w i l l  
see that the l aw o f  s ines continues t o  b e  appl i
cable. The consequence of this is, importantly, 
that when the ray in the water goes beyond the 
l imit value as c i ted above, l ight wi l l  not travel 
into the a i r, and wi l l  be total ly  reflected back 
into the water. 

• Rene Descartes met Snel l  in 1 625 ,  shortly 
before Snel l's death . Some years l ater, Descartes 
publ ished the l aw of s i nes, which he c la imed to 
have d iscovered h imself, and which is sti l l  today 
cal led the " law of Descartes" in schools .  Figure 3 

THE LAW OF S INES Nonetheless, Descartes gives "h is" d iscovery 
such a fal se and confused explanation, that it 
becomes c lear that he got h is  "good resu lt" only 
by plagiarizing Snel 1 . 1 

The ratio between the sine of the incident angle and the sine of the 
refracted angle is constant; that is to say, it is independent of the angles 
of incidence and refraction. 

Accordi ng to Descartes, · in  effect, the ray of 
l ight which passes from the a i r  to the water, can 
be compared to a bul let which goes through a 
piece of fabric. The "shock" of the bul let against 
the fabric changes the velocity only in  the d i rec-
tion perpend icular to the boundary su rface (it is odd that 
Descartes, who considered l ight as a cont inuous fl u id, wou ld 
pick such a "corpuscu lar" image) . In order for Descartes's 
explanation to correspond to the law of s ines-that is to say, 
that the angle between the ray and the normal wi l l  be less in  
the water than in  the a i r-as the experiment shows, the l ight 
must be accelerated when it  changes from the air i nto the 
water, which Descartes postu lates a priori. However, if you 
look at the drawing that he provides for i l l ustrating his argu
ment, you wi l l  note the exact contrary: H i s  i l l ustration shows 
the ray further removed from the normal .  which contradicts 
not only the law of sines, but l i kewise Descartes's (fa lse) pos
tu late, which wou ld  have the ray trave l l ing faster in the water 
because it is closer to the normal .  

Descartes seems t o  have learned the l aw of Descartes only 
very superfic ia l ly, and would  certa in ly have fl unked an optics 
exam! 

Leibn iz and Fermat denounced this manifest hoax. Fermat 
wrote in h is  letters: 

The demonstration of refraction [by Descartes] seems 

s in  i 1/si n  rl = AB/CD = 4/3 
s in  iisin r2 = EF/GH = 8/6 = 4/3 
s in  iJsin r3 = 1 0/7.5  = 4/3 

to me a veritable paralogism, first because Descartes 
founds it on a comparison [but] that the geometry [of his 
comparison] has noth ing to do with h i s  [ i l l ustrative fig
ures] . . . secondly, because he supposes that the 
motion of l ight in  air and in rare bodies i s  s lower than 
that in water and other bodies, which seems to contra
d ict common sense. 

We could a lso mention the fact that one incoherence does 
not seem to be enough for Descartes, because he supposes 
here that l ight changes velocity when it changes media, but 
elsewhere he affirms that l i ght has an i nfin i te velocity-an 
affirmation which w i l l  be refuted defin itively by R0mer in  
1 676, i n  spite of  the opposition of  the Cartesians of  h i s  t ime) 

• Contrary to Descartes, Fermat i s  not trying to find an 
analogy which m ight "fit" with the experimental results of the 
l aw of s ines; he considers the phenomenon of refraction not as 
a property of l ight, but the reflection of a universal character
istic. If you th ink  back to the shortest path principle of the 
Greeks, you see that they a l ready had, in  germ, Fermat's 
approach. The principle of the ancients is c learly incomplete, 
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but the idea which led to it is good : the search for 
a universal characteristic. Fermat then goes on to 
general ize the principle of the shortest path in such 
a way as to be able to account for diffraction, and 
he obtains the principle of least time. 

To arrive there, he had to first put forward the 
hypothesis of l ight's having a fi n ite velocity (even 
before this was verified experimenta l ly by Ole 
R0mer), and that this velocity depended upon the 
medium in which it travels.  The pri nciple of the 
shortest path which leads to the l aw of reflection, 
proves to be a special case of Fermat's principle. 
Steeped in  this hypothesis, Fermat succeeds in  
showing that if you consider two points located in  
two different med ia, separated by a common sur
face, the trajectory of the ray constructed accord ing 
to the law of s ines, is such that the l ight goes from 

(a) (b) 
A 

Figure 4 
H UYGENS'S WAVEFRONTS one poi nt to another in  the shortest time. In this 

way it is possible-even if you do not know the 
velocity of l i ght in either medium-by measuring 
the ratio of the sines of the angles of refraction in  
two med ia, to deduce the relative velocities in  the 
two media .  

For Huygens, light waves are spherical (a), and every point of space 
that is illuminated in turn becomes a secondary source of light. In 
(b), Huygens shows how the principal wave, coming from A, is the 
geometric envelope of the secondary waves. 

It goes without saying that the Cartesians, preoc-
cupied only with fi nding efficient causes, were most viru lent
ly opposed to this idea of a un iversal characteristic. 

• This procedure brought Fermat to the d iscovery of h is 
method of maxima-minima in mathematics, which is a prel
ude to Leibn iz's d ifferential calcu lus .  And it was Leibn iz who 
took the torch from Fermat, to accompl ish the next revolution . 
I n  1 684, Leibniz pub l i shed h i s  Nova Methodus ( New 
Method), the first work on the d ifferential calcu lus.  In it, 
Leibn iz chooses none other than the l aw of s ines for i l l ustrat
ing the power of h is  calcu lus .  Given the difference of the 
velocities of l ight in d ifferent med ia, and given the principle of 
least time for l ight to go from one point to another, Leibniz is 
able to demonstrate the l aw of s ines mathematica l ly  in  only a 
few l ines of calcu lation. 

It must be pointed out that Leibn iz general izes to yet anoth
er level the un iversal characteristic establ ished by Fermat: For 
the principle of least time, Leibniz substitutes the principle of 
least action, which becomes the p i l lar of h is  research in every 
physical domain.  

• At the beginn ing of the 1 8th Century, two works make 
reference to the question of l ight: the Traite de la lumiere 
(Treatise on Light) written by Christiaan Huygens in  1 678 and 
publ ished in  1 690, and the Opticks of Isaac Newton, pub
l i shed in 1 704. The opposition of the concepts underlying 
these two works-the first presenting the wave theory of l ight, 
and the second the particle theory-is legendary and wel l  
known by a l l  of today's physicists. 

Wel l  known? Perhaps not as much as we th ink .  Especia l ly if 
you look at what is said by Michel B lay of the CNRS [ French 
National  Center for Scientific Research] , a great special ist on 
the question . In his introduction to the two texts in cur-rent ed i
tions ava i lable in France,3 here is what Blay writes in  a note in 
the Traite de la lumiere: 

Christiaan Huygens, who was a Dutchman, was h igh-
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Iy respected in  his time and his reputation was no less 
than that of Newton. One knows that they both studied 
the nature of l ight; each developing his own conviction. 
Newton preached in  favor of the corpuscu lar theory, 
Huygens, for the wave theory. The future was to prove 
them both right [emphasis added] . 

Because it is possible to demonstrate both wave and parti
cle phenomena for l ight, the point of view of most physicists 
of today is to consider the two antagonist ic conceptions of 
Newton and Huygens as having the same degree of legitima
cy. If we admit th is  comfortable and steri le point of v iew, 
however, are we not in  danger of bypassing someth ing essen
tial for science? Are we not condemned to repeat a great 
number of things al ready known, but never to d iscover any
thing? 

If we wish to understand why the beg inn ing of the 1 8th 
Century marks the beginn ing of a long period of stagnation i n  
the science of l ight, we must first examine more closely the 
writings of Huygens and of Newton, beg inn ing with the one 
published first. 

The Treatise on Light 
A read ing of the work of Huygens might seem to contradict 

what we presented above. In effect, accord ing to our immedi
ate intu ition, l ight seems to be composed of a mu ltitude of 
luminous rays. For that matter, the constructions which are 
used to represent the phenomenon of refraction, certa in ly 
show us how a recti l i near ray changes d i rection when it 
changes medium.  That the whole world uses the notion of ray 
when speaking of l ight, is so obvious that it hard ly  needs men
tioning. However, although Huygens does use the notion of a 
ray in the Traite de la lumiere, he does so i n  a somewhat 
unusual way. For h im, the wave "precedes" the ray: The ray is 
a complicated phenomenon which is the result  of a certain 



combination of ondulatory phenomena, but it is not a simple 
element! It is just a convenient way for describing certain phe
nomena. In the same way, to use Leibn iz's image, we say that 
the Sun rises every morning, although we know perfectly wel l  
that properly speaking i t  does not rise, b u t  that i t  is the Earth 
that turns. 

Thus, for Huygens, the point of departure of his construction 
is the wave, and a spherical wave, no less, in first approxima
tion. It must be imagined that l ight behaves somewhat l i ke the 
wave formed on the surface of water. Each of us has observed 
circles of concentric wavelets which spread outward and 
increase in s ize when an object fal l s  i nto the water. True, there 
is a circu lar perturbation which moves a long the surface, away 
from the center, but there is no d isplacement of "matter" : If an 
object is found in the path of the wave, it is momentari ly l ift
ed up, but it does not move along with the perturbation, which 
is moving away from the center. 

Huygens th inks that the l ight wave is formed in the same 
manner, not in the plane but in space as a whole. For that 
matter, there is no un ique source of l ight (such as a point, or 
an object fal l i ng  in  the water) but there is an infin ity of l ight 
sources . . . .  In fact, every point of space which is  i l l um inat
ed, i n  its turn, becomes a source of secondary l ight around 
which new spherical waves w i l l  develop (F igure 4) .  Under 
these conditions, it is clear that at every instant, every point 
of space finds itself at the juncture of an infin ity 
of waves, a l l  originating from a l l  the other points 
of space. Properly understood, as in water waves, 
it has crests and troughs, but the contributions of 
secondary waves wi l l  not necessari ly produce 
the same effect at any one point in space. Rather, 
they wi l l  perturb one another reci proca l ly
which is why there is not an infin ite i l l u m ination 
at each point in space. 

However, you can see in F igure 4(b) how on the 
c ircle DCBF, the principal wave coming from A, 
adds itself to the secondary waves coming from 
points b and points c, in such a way that here the 
principal wave is the geometric envelope of a l l  
the secondary waves. This envelope is thus  a 
"wave front," and the latter, in its turn, wi l l  gener-
ate its own secondary waves over the course of its 
development. Now, if you were to isolate in  
thought an image of a rad ial  l i ne coming from an  
in itiating source, the resu l t  would be  a ray or  
sorts, but  th i s  ray wou ld  not be  someth ing simple, 
but the result  of a process. 

pose that the velocity of l i ght  in the first med i u m  is greater 
than in the second, and we wi l l  see that that brings with i t  
the  ratio of s ines. The  reader is i nv ited to  reproduce for h i m
self this figure with a ru ler and a compass, choosing the ratio 
of the speeds which he wishes (for example, 4/3 or 3/2) .  

I n  Figure 5 ,  the principal source of  l ight is a great d istance 
away, considered to be essentia l ly i nfin i te. In this case, as the 
circumference of a sphere of i nfin ite rad ius, the wavefront is 
considered to be a plane. This is  represented seen "from the 
side," which gives us the straight l i ne AC point A being the 
point of intersection between the wavefront and the boundary 
surface between the media .  The straight l i ne DA can be con
sidered as an i ncident ray which comes from the first medium 
and enters the second medium at point A. 

You can see that as the wavefront penetrates the second 
med ium, the segments KL represent the parts of the front that 
are sti l l  within the first med i um.  The straight l ines AG, HM, 
and CB represent the paths which wou ld have been taken by 
the rays if there had not been a change of med i u m :  The front 
which was to be found in it ia l ly  in AHC would have then 
ended up at GMB. 

But what becomes of the ray DA in the second medium? 
Light passes from point A to a certain  point N, which is  to be 
determined. What is the d istance between A and N?You know 
that in the same time period, l ight passes from A to N and from 

B 

F 

Figure 5 
Now let us look at the way in which Huygens, 

with that underlying conception, treats the ques
tion of refraction. By hypothesis, the nature of 
l ight is wave-l i ke, and the velocity of this wave 
depends upon the medium in which it is to be 
found. Let us note in passing that Huygens does 
not make an a priori hypothesis that claims to 
know if the velocity of light is greater or less in 
more or less dense media. He simply supposes 
that this velocity changes when the med ium 
changes. 

H UYGENS'S WAVEFRONTS EXPLAIN THE LAW OF SINES 

I n  the example shown i n  F igure 5 ,  let us sup-

DA is an incident ray, which comes from the first medium and enters 
the second medium at A. The segments KL represent the parts of the 
wavefront that are still in the first medium. At each point of contact 
K between the two media, you can draw a circle in the second medi
um whose radius is determined by the ratio of the velocity of light in 
the two media. These circles will have a common tangent, NB. The 
angle of the common tangent with the surface (ABN) will be equal 
to the refracted angle (FAN). The sine of this angle will be in the 
same ratio to the sine of the angle of incidence as the velocities in 
the two media. 
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Augustin Fresnel 
( 1 788- 1 827) 

Willebrord Snell 
(1580- 7 626) 

Gottfried Wilhelm Leibniz 
(1 646- 7 7 7 6) 

C to B, and you know the ratio of the velocities between the 
two med ia: If this ratio is 3/2, then the ratio of CB to AN wi l l  
be of  3 to  2 .  Now, because by construction you know the d is
tance CB, you can deduce the distance AN, which must thus 
be equal to two th irds of CB. 

Knowing th is  d i stance AN, you can then draw a c i rcle 
whose rad ius  i s  this d istance and whose center is A. You 
know, therefore, that po i nt N is on the c i rc le  and that it i s  
i n  the second med ium,  but i ts  exact pos it ion i s  sti l l  to be 
determ i ned . 

Let us begin aga in  using the same reason ing for a point H 
intermediate between A and C. At the end of a certain  time, 
the front He wil l  be translated to KL, K being a point of con
tact with the second medium. Duri ng the rema ining time, l ight 
wi l l  pass from L to B in the first medium, whi le it travels a cer
tain  d istance beyond the point K in the second medium-a 
distance which we can determine as we did before for AN, by 
using the ratio of the velocities. You can see that for each point 
of contact K between the two media, you can draw a circle in 
the second medium; and you can draw as many circles as you 
wish. 

Now, al l  these c i rc les have a common tangent which can 
be constructed : the stra ight l i ne NB which i s  none other than 
the new position of the wavefront, which was earl ier at AC. 
The intersection of th is straight l i ne with the c i rc le  centered 
i n  A, of which it is the tangent, w i l l  g ive us the point N. In  
fact, the figure shows different stages of  the evolution of  a 
wavefront. It remai ns to determi ne the d i rection of the 
straight l i ne AN, to see if the law of s ines is verified by this 
construction. 

Thus, we must calculate the ratio of the s ines of the angles 
OAf and NAF and to make sure that it is constant; that is to 
say, that it does not depend upon the angle of incidence. To do 
this, let us consider AB to be the rad ius  of a un it c ircle. AB is 
a lso the hypotenuse of two right-angled triangles : ACB 
(because the wavefront is perpend icular to the ray) and ANB 
(because BN is tangent to the circle of rad ius AN). From this 
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we see that the sine of the angle BAC i s  BC and the s ine of the 
angle ABN is AN. Now, the angle BAC is equal to OAf, 
because each of them added to CAf forms a right angle. 
S imi larly, ABN is equal to NAF because each of them added 
to BAN forms a right angle. 

The ratio of the si nes of the angles OAf and NAF i s  thus 
equal to the ratio of BC to AN. By construction, we can estab
l ish that this last" ratio is equal to the ratio of the velocities of 
l ight in the two med ia (a ratio evidently i ndependent of the 
angle of incidence). Thus by using Huygens's wave hypothesis 
as a basis, we have found the law of s ines. 

One consequence of this construction j umps out at you 
right away: If, as i n  our construction, the second medium 
s lows the l ight down more than does the first medium, then 
the refracted ray wi l l  have a smal ler angle with the normal 
than did the incident ray. Whence a lso the reverse: Because in 
water or in  glass, the refracted ray is closer to the normal than 
the incident ray in  the air, you can conclude from this that the 
velocity of l ight in a ir  is greater than in  these two med ia .  
Huygens thus takes the s ide of Fermat against Descartes. To 
render homage to Fermat's approach, H uygens use a calcu la
tion shorter than h is  predecessor's, to show that h i s  construc
tion respects the principle of least t ime. 

Before going on to examine Newton's hypothesis, we pro
pose that our reader make Huygens's construction for h imself 
for the case we have just developed, except that the velocity 
in the second medium is to be greater than in the first, and to 
red iscover the law of si nes in the process. But, you w i l l  have 
to be carefu l not to fal l  into a l ittle trap. 

The Opticks 
The d ifference between the optics of Huygens and of 

Newton is crystal clear. For Newton, the luminous ray is of pri
mordia l  importance: It is made up of a sequence of luminous 
particles, very smal l  and very fast (but of fi n ite velocity) when 
the trajectory i s  a straight line. This straight l i ne deviates when 
the particles encounter an obstacle, such as, for example, the 



accelerated in a very sma l l  space, 

Figure 6 
REFRACTION, ACCORDI NG TO 

which corresponds to the "th ick
ness" of the boundary between the 
two media .  Moreover, th is  "accelera
tion" is perpendicular  to the bound
ary between the two med ia .  L i ke 
Descartes, Newton decomposes the 
velocity of l ight into two orthogonal  
components: One i s  normal to the 
point of contact, the other perpendi
cu lar to that. 

N EWTON (AND DESCARTES) 
In the view of Newton (and 
Descartes), the light is accelerated 
in a direction normal to the bound-
ary surface: If one represents the 
horizontal component of the veloc
ity AO and 08 for two equal lines, 
the vertical components CO and 
00 will be such that 00 is greater 
than co. (Note: the drawing is not 
to scale.) 

Figure 6 shows a ray pass ing from 
the a i r  i nto water (proportions not to 
scale). Accord ing to what was said 
above, the component of velocity 

surface which del imits two transparent med ia  with d ifferent 
ind ices of refraction.  Newton expounds very clearly h is  
hypothesis at  question XXIX:  

Are not the Rays of L ight very smal l  Bodies emitted 
from sh in ing Substances? For such Bod ies w i l l  pass 
through un iform Mediums in right L ines without bending 
into the Shadow, which is the Nature of the Rays of 
Light. . . .  Pel lucid Substances act upon the Rays of 
Light at a d istance i n  refracting, reflecting, and inflecting 
them, and the Rays mutua l ly  agitate the Parts of these 
Substances at a d istance for heating them; and this 
Action and Re-action at a d istance very much resembles 
an attractive Force between Bod ies. If Refraction be per
form'd by Attraction of the Rays, the S ines of Incidence 
must be to the S ines of Refraction in  a given Proportion, 
as we shew'd in  our Principles of Ph i losophy: And this 
Rule is true by Experience. The Rays of Light in  going 
out of G lass into a Vacuum, are bent towards the Glass; 
and if they fal l  too obl iquely on the Vacuum, they are. 
bent backwards into the G lass, and total l y  reflected; and 
this Reflexion cannot be ascribed to the Resistance of an 
absolute Vacuum, but must be caused by the Power of 
the G lass attracting the Rays at their going out of it into 
the Vacuum, and bringing them back . . . .  

In  sum, for Newton, l ight goes back to a principle of uni
versal gravitation appl ied to lumi nous partic les .  

The greater part of the Opticks i s  a description of Newton's 
experiments on the decomposition of l ight, which he expla ins 
by showing that the rays of different colors are not refracted 
equal ly  when they traverse a transparent prism . Here again, 
the phenomenon of refraction p lays a crucial  role and thus 
we ought to examine the manner in  which Newton finds the 
law of s ines. Newton proceeds in a way that recal l s  the "rea
soning" of Descartes, with th is  difference, that he gives a 
mathematical demonstration and a coherent d iagram. As we 
said above, Newton's entire development rests upon the the
ory of un iversal gravitation app l ied to l u m inous particles :  The 
more dense the med ium, the more force w i l l  be exercised 
upon the l u m i nous corpuscles. Thus, when l ight passes from 
the air  into g lass or i nto water, he sees the speed strongly 

that i s  para l lel  to the surface remains 
unchanged : this component which is 

represented by AO for a i r, i s  thus equal to the component OB 
for water. On the other hand, the component perpendicular to 
the surface i s  increased; that i s  to say, that 00 for water is 
greater than CO for the a i r. Th is  means that the resultant veloc
ity in  the water (OF) is greater than the resultant velocity in the 
a i r  (EO) . Thus l ight travel s  faster in a more dense material 
(water, glass) than in  the less dense (air) .  

Then how did Newton come to establ ish the law of s ines? 
He did it by using the mathematical l aw which a l lowed h im to 
calculate the increase of the normal velocity component; in  
other words, the ratio which a l lows for 00 to be determined 
upon the basis of co. That being done, Newton can calculate 
the ratio between the s ines of the angle of incidence and 
refraction, and prove that th is  ratio is constant when the angles 
vary-which was to be demonstrated, and which Newton 
actua l ly does demonstrate. 

There is no need here to go i nto the deta i ls of the calcu la
tion, but it i s  important to see how he establ ishes the ratio 
which al lows h im to calcu l ate the increase of the normal com
ponent of the velocity. Let us fol low Newton (Opticks, Prop. 
VI, Theor. V. ) :  

I f  any Motion o r  moving th ing whatsoever be incident 
with any Velocity on any broad and th i n  space terminat
ed on both sides by two para l lel  P lanes, and in its 
Passage through that space be u rged perpendicu larly 
towards the farther Plane by any force which at given 
d istances from the Plane i s  of given Quantities; the per
pend icular velocity of that Motion or Thing, at its emerg
ing out of that space, sha l l  be a lways equal to the square 
Root of the sum of the square of the perpendicular 
velocity of that Motion or Th ing at its Inc idence on that 
space; and of the square of the perpend icular  velocity 
which that Motion or th ing wou ld have at its 
Emergence, if at its Incidence its perpend icu lar velocity 
was infin itely l ittle. 

For any chosen angle of incidence, let us ca l l  it V1 the per
pend icular velocity of l ight in the a i r, and V2 the perpendicu
lar velocity in the water. Newton here introduces a l imit  case, 
where the ray in the a i r  "grazes" the su rface of the water, that 
is to say, when the perpend icu lar velocity of l ight is consid-
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pletes [Complete Works] ), 
whose v i ru l ence i s  qu ite 
unusual  in  the whole of the 
h istory of science. For exam
ple, Fresnel wrote : 

H uygens, gu ided 
by a thoughtfu l 
hypothesis  i n  wave 
theory, recognized 
the fi rst of the true 
l aws of double 
refraction of c rysta l s  
with one ax i s .  Th i s  
d i scovery was per
haps more d ifficu l t  
than a l l  the  d i scover
ies of Newton on 

Huygens's diagram explaining the double refraction in Iceland spar, using his concept of 
spherical waves. 

I ight, and seems to 
prove that here, 
Newton,  after useless 
efforts to fi nd the 
truth, fel l  i nto error. 
When we imagine 
how much the phe
nomenon of double 

ered to be zero. We know that the perpend icular velocity of 
the l ight in the water is not zero, when the ray is refracted by 
the water and forms a l i m it angle with the normal ;  let us cal l  
this Va. 

Newton thus says that V22 = V1 2 + Va2. 
Does that remind you of anyth ing? .It is identical to the for

mula which can be used to express the rate of change of 
velocity for a body in free fal l .  Newton develops his optics 
based on an algebraic analogy with the way he sees mechan
ics: Light for him is  corpuscular. 

A Moment of Tension 
Having arrived at this point in our short h istory, we shou ld 

pause and reflect for a moment. We are at the beginn ing of the 
1 8th Century; science goes into stagnation. Two contrad ictory 
hypotheses of l ight confront each other. What judgment can 
we bring to bear on this situation? How can we d iscover the 
truth. If we bel ieve that we a l ready know the "right answer," 
then we real ly have a problem, for this i l l usion prevents gen
u ine thought. 

We do know that the science of the 1 8th Century was dom
inated by the conceptions of Newton. We know that in  France, 
the science of l ight was p lunged i nto darkness by the 
En l ightenment, beg inn ing with the biggest l iar of them a l l , 
Volta i re, who showed h imself to be an enthusiastic propagan
da agent for Newtonian ism in h is  Philosophical Letters, not to 
mention Buffon, who translated Newton's method of fluxions 
and i nfin ite series into French .. 

It took another century for a young man to appear, Augustin 
Fresnel, who would have the courage to say-and prove-that 
the emperor Newton d id  not have on any clothes. Fresnel 
launched a series of attacks on Newton (see h is Oeuvres com-
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refract ion must have 
pricked his cu riosity, we cannot suppose that he gave 
it less attention than other optica l  phenomena, and  
we m ight be  su rprised to  fi nd h i m  substitut ing a fa lse 
ru le for the construction so exact and e legant as 
H uygens's, wh ich  he undoubted ly knew, because he 
c i tes the Treatise on L ight. But what seems even more 
i nconceivable, i s  that the val id ity of Huygens's law 
has been u nknown for more than 1 00 years, in spite 
of the experimental verificati,on provided by th is  great 
man, as remarkab le perhaps for h i s  s i ncerity and h i s  
modesty a s  wel l a s  h i s  rare sagac ity. I f  w e  were to 
hazard an explanation for th is  s i ngu lar  fact i n  the h i s
tory of sc ience, we would say that the parti sans of the 
partic le  emiss ion theory had thought that the wave 
theory which had gu ided H uygens, cou ld not have 
brought h i m  to truth, and th is  prevented them from 
read i ng h i s  Treatise on Light with the attention which 
it merited.  

Fresnel thus says that Newton, although wel l  aware of the 
more advanced conceptions of H uygens, publ i shes and 
imposes h is  own more prim itive ones. Today, we are capable 
of measuring the speed of l ight in  different med ia, and we 
know that l ight i s  faster in  air than in water or glass. Thus we 
know that on this question Huygens had "the right answ�r," 
and that Newton's demonstration of the law of s ines is no 
more than a useless mathematical construct. B ut is it rea l ly in  
th is  way that we shou ld search for the truth? 

Here we are speaking of things we learned, but did not d is
cover for ourselves. Fresnel d id  not have our measuring appa
ratus. Where, then, did he find the courage to dare to say "no" 
to the accepted science of his time, and undertake long stud-



ies of h is  own.  It is not self-evident 
to see in l i ght, as Huygens did, any
th ing other than rays. How was it so 
evident to h im that l ight's velocity 
was less in  more "dense" med ia? Let 
us rel inquish our i ntel lectual com
fort and "forget" what we have 
learned about the velocity of l ight, 
and let us try to place ourselves 
menta l ly  in the period of H uygens 
and Newton. With what kind of 
authority could we say that the one 
was right, rather than the other? 

The Question of Hypothesis 

Isaac Newton 
(1 642- 1 727) 

We sa id  above that the who le  
d ebate about  the q u est ion  of  
l i ght i s  seen i n  a extremely red uc
t ion ist manner, by our  contem
porar ies .  We hear  i t  s a i d  regu
lar ly that Newton took the cor
puscle as h i s  basic element, and  
H u ygens, the  wave. Tod ay, q u an
tum phys ics  has found  no reason 

"Rene Descartes 
( 1596- 1 650) 

to favor one or the other, the corpusc u l a r  or the ondu l ato
ry. We are a l l eged l y  dea l i n g  with two d ifferent objects
the wave and the corpuscle-which  a re a l l eged l y  eq u a l l y  
legit i mate. 

However, in reasoning of this k ind, we fa l l  i nto the trap of 
the old and new Newtonian.  The essential d ifference between 
the two thoughts which we are exam in ing, does not consist of 
what is chosen as a basic element, but a method of th ink ing. 
I n  effect, it is possible to make a Newtonian "wave theory," 
wh ich considers that the l ight exists with i n  a perfectly homo
geneous medium which occupies the whole un iverse, and 
which supports the waves that make up l ight. Now, in  the cor
respondence betWeen Leibniz and Clarke (where Clarke is the 
official spokesman for Newton, and Leibniz inherits the scien
tific trad ition of his teacher and friend, Huygens), Leibniz 
reproaches Newton for th inking that there exist in  nature two 
objects that are perfectly identica l .  Here is what Leibniz says 
in his fifth letter to Clarke, Section 2 1 , regard ing this principle 
of sufficient reason (noth ing happens in  the un iverse without 
sufficient reason): 

It must be confessed that, though this great principle 
has been acknowledged, yet it has not been sufficiently 
made use of. . . .  I infer from that principle, among 
other consequences, that there are not in  nature two 
real ,  absolute beings, ind iscern ible from each other, 
because if there were, God and nature would  act with
out reason in ordering the one otherwise than the other, 
and that therefore God does not produce two pieces of 
matter perfectly equal and a l ike . . . .  Th is  supposition 
of two ind iscern ibles, such as two pieces of matter per
fectly a l ike, seems indeed to be possible in abstract 
terms, but it is not consistent with the order of things, 
nor with the divine wisdom by which noth ing is admit
ted without reason. The vu lgar fancy such things 

because they content themselves with i ncomplete 
notions. And this is one of the fau l ts of the atomists.4 

In other words, if two identical bodies were to exist, the 
order of the un iverse wou ld  remain the same if these two bod
ies were changed . Hence there wou ld be �o reason for the two 
bod ies to continue in one state, rather than in another. As a 
result, someth ing wou ld exist i n  the un iverse without a reason, 
which violates the principle of sufficient reason .  

From this standpoint, you c a n  see that the very idea o f  a n  
atom a s  a basic building block, i s  impossib le ( a  coro l lary of 
this is that l i kewise a homogeneous medium is impossible, 
otherwise it wou ld be possible to conceive of two identical 
objects, by thinking about two parts wh ich have the same 
d imensions.) Thus, for Leibniz as for H uygens, a l l  objects 
which are accessible to our senses (rays, waves, corpuscles, 
and so on) must be conceived of as singularities of processes. 
In fact, if it is not possible to derive anyth ing from a combina
tion of basic bu i ld ing blocks or fixed objects, the only thing 
which might be considered as constant in  our un iverse, is 
change. And s ince there exists only one un iverse, this change 
is noth i ng other than permanent action of the universe on 
itself. 

That brings us to the fundamental question for a l l  scien
tific research :  How can we know this change? On ly  through 
the method of hypothesis. Now we shou ld go back to a 
point whose importance is genera l l y  neglected and not wel l  
understood. I n  a l l  h i s  writi ngs, Newton repeats with a 
remarkable i ns i stence, that he never makes hypotheses on 
the causes of phenomena,  but contents h i mself  with 
descr ib ing experi mental facts. His Opticks beg ins  with the 
fo l l owing word s :  

M y  Design in  this Book i s  not to expla in  the 
Properties of Light by Hypotheses, but to propose and 
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prove them by Reason and experiments: I n  order to 
which I sha l l  premise the fol lowing Defin itions and 
Axioms . . . .  

And h is  work is an attack against the wave hypothesis of 
H uygens. Newton is a l legedly content with the passive and 
objective observation of phenomena such as rays, and to 
deduce from such phenomena the mathematical l aws, start
ing with things that have a l ready been proved, or are self
evident.5 

It is just this notion of self-evidence which ought to be sus
pect to us. As we have seen above, Newton is ly ing when he 
pretends not to make hypotheses. In effect, his "experimental 
view" is not "objective" (noth ing cou ld be that), but it is 
a l ready "pre-formed" by his false hypothesis-that l ight is 
made up of basic corpuscular. elements. 

Under these cond itions, how do we find the cause of 
observed phenomena? How can we find these processes 
which govern nature and which are not accessible to the 
senses alone? How can we avoid being fooled by false 
hypotheses? 

Causality and the Principle of Least Action 
To give an image which characterizes the difference 

between the way of th ink ing associated with the trad ition of 
Fermat, H uygens, Leibn iz, and F resnel on the one hand, and 
the trad ition of Descartes, Newton, and Laplace on the other, 
let us consider the fol lowi ng. Let us imagine an endless 
a l ignment of dominoes set up vertica l l y  next to one another 
and the "wave" which moves along th is array in  the process 
of each domino fal l ing upon the next one. What is the cause? 
In the un iverse of efficient causes, of Descartes and Newton, 
the cause of the fal l  of domino N is domino N-l,  domino 
N- l fa l ls because of domino N-2, domino N-2 fal l s  . . . .  
We'd better stop there before we fai l  to find the "prime 
mover." 

Radica l ly  different is the fol lowing reasoning: Why were 
these dominoes arranged in such a way? There we get out of 
the world of the domino's immed iate neighbor, and to try to 
understand the ensemble we look for a higher cause in  the 
Un iverse, h igher than arrangement of the dominoes. In brief, 
we look for a universal principle. 

The h istory of the science of l ight has given us a bri l l iant 
example of such research, which we have cited above; that is, 
the action of moving from the principle of the shortest path, 
to the principle of least time, to the principle of least action. 
Each of these hypotheses is qu ite evidently subsumed by the 
fol lowing one, and must be considered as such, and not an 
object in itself. We are not try ing to find something interest
ing in the l aws of optics, but rather a un iversal principle 
which wi l l  permit us to find new laws of optics. This is a lso 
what Lyndon LaRouche cal l s  the hypothesis of the higher 
hypothesis. 

Let us now come back to the law of sines. Now it is easier 
to understand the rage which wel led up in Descartes at 
Fermat's s imple idea that a un iversal principle m ight exist. For 
Descartes, nature is "b l ind":  A ray of l ight in a homogeneous 
medium wi l l  fol low its "natural" trajectory, the straight l i ne .  

Thus the ray fol lows a rect i l inear trajectory up to the 
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Figure 7 
N EWTON AND D ESCARTES VS. FERMAT 

ON REFRACTION 
In the Cartesian-Newtonian view (left), it is the point 0 
which determines the effect (refraction). In Fermat's 
view (right), to go from A to B, the ray takes the path of 
least time: It is the Universe which determines the local 
effect. 

moment that an "accident" occurs, the ray meets the bound
ary of the two transparent media in O-Figure 7(a). The shock 
changes the orientation of the ray, wh ich continues on its 
b l ind course in  the new medium in  a new d i rection; that is, a 
new straight l i ne unti l  the next accident. There is thus but one 
point of space-time to take into consideration: the point of 
impact. 

The question which Fermat poses is different. If we consid
ers two points A and B-Figure 7(b)-in two different trans
parent and contiguous media, what is the path which permits 
min im izing the time which l ight takes to go from A to B? Here, 
it is no longer the point of impact which dominates, but the 
space-time of the whole. 

For Descartes (and Newton), the u n iverse i n  its tota l i ty i s  
the a lgebraic sum o f  local  e lementary objects a n d  forces . 
For Fermat (and Le ibn iz), on the contrary, each local event 
i s  the resu l t  of an action of the totality of the universe on 
itself. Are we d i stu rbed by th i s ?  Perhaps we m ight ask 
about the moment that the ray beg i n s  its departure from 
point A: How could it "know" which  path to take to get to 
B in the shortest t ime?  Wou l d  there be someth ing  more 
rapid than l ight wh ich  goes before the ray and shows it the 
way? 

Let us for an instant put this troubl i ng question between 
parentheses. We have to question ourselves more in depth 
about our manner of th ink ing about science and the un iverse. 
What i s  a physical l aw? What i s  a un iversal principle? We 
have studied the l aw of refraction, we have been able to 
come up with that l aw, to say that the ratio of the sines of the 
angles of i ncidence and refraction i s  constant, and equal to 
the ratio between the velocities of l ight in  the d ifferent med ia 
which it i s  travers ing.  Now we can make a table and put 
down a l ist of the velocity of l ight for a l l  the med ia that we 
wish.  However, a description of a physical phenomenon by a 
mathematical formu la  is not a physical explanation of the 



phenomenon. This  is proven by the fact that a lthough they 
used the same formu la, the l aw of si nes, Huygens and 
Newton gave two contradictory descriptions of the velocity of 
l i ght. 

Newton's point of view is  that we must be satisfied with 
describing phenomena without looking for thei r  causes. (The 
underlying message of this process is open ly anti-scientific, 
because it does not want to know "why.") 

In  real ity, mathematics is a usefu l tool a l lowing us to 
describe, with many l i mitations, d iscoveries effected in the 
physical world. However, these physical l aws, these d iscover
ies of new physical laws, are themselves phenomena which 
exist in the physical world, whence they are phenomena 
which obey certai n  laws, because we have admitted that noth
ing happens in this un iverse without a cause. 

We see here the i rony and ambiguity of the notion of "phys
ical laws" itself. We said above that one of the characteristics 
of the universe is that it acts on itself, and transforms itself con
tinuously. How, in this case, is it poss ible to speak about a 
physical law-which is by defin ition constant-for describing 
this un iverse? How can such a fixed object account for 
motion? There is a paradox ! 

Leibniz was perfectly aware of this paradox, which is why 
he puts everything that has been held to be self-evident into 
question. And that is why, and rightly so, he was searching for 
a way to take into account the permanent self-transformation 
of the un iverse; whence his search for a universal characteris
tic. It is c lear that such cou ld never be achieved if the enunci
ation of such a l aw a l ready la id down its l i m itations. It is 
equal ly clear that i n  proceed ing i n  that way, Leibniz creates 
the social environment which favors the new scientific dis
coveries, not so much by enunciating truths, but by driving out 
prejudices and making people conscious of the way they are 
thinking! 

When scientists go along with Newton's obsessive fixation 
about objects (atoms, the void, time, absolute space, un iversal 
constants, and so on)-someth ing which the sc ientists have 
done to themselves, and continue to do, this leads them to 
dead ends, as we have shown suffic iently above. 

Let us now go back to the troub l i ng thought we had above 
about l ight uti l iz ing the shortest t ime. Whether we l i ke it or 
not, th is  i s  a physical reality. The metaphysics of Descartes 
and . Newton denied the possib i l ity that a un iversal principle 
might exist. Their calcu l ations deny a fact for which we have 
the experimental proof today: to go from A to B, l ight takes 
the shortest t ime possible. That fact is genera l ly presented i n  
school a s  a mere curiosity or, at best, a s  a means o f  calcu la
tion, but it exists nonetheless. We must be aware that we wi l l  
not arrive at a n  explanation i n  the s imple framework of 
optics. 

We have asked ourse lves how l ight m ight know a priori, 
what path it should take. Th i s  trouble comes to us from the 
fact that imp l ic it ly we hold time to be a fixed, given, 
absol ute. Now, let us say i t  aga i n :  We have seen that the 
un iverse acts conti nuous ly  upon itself. Let us  add to that, 
that time has itself a physical  ex istence in th i s  u n i verse. If  
t ime i s  not a pr imord ia l  "given," if we get to the point that 
we understand that action  onto logica l ly "precedes" t ime, is 
there anyth ing  that remains  shocki ng  about the pr inc ip le of 

least actio n ?  Why 
'
shou ld  the action of the u n iverse on 

itself, by which the u n iverse obta i n s  a certa i n  resu lt, be the 
least of al l  the poss ib le  actions  that wou ld ach ieve the same 
resu lt? We can answer this q uestion by a reductio ad absur
dum: If the u n i verse used more force than needed for rea l 
iz ing some work, that wou l d  mean ,  as Leibn iz  has  shown, 
that there wou l d  be someth ing  wh ich  v io lated the pri nc ip le  
of  sufficient reason .  I n  effect, a port ion of the force which 
the u n i verse mobi l ized wou ld have been useless, for no 
reason .  

The problem posed here for Newton and Descartes, i s  
that sufficient reason, w h i c h  w e  are i nvest igati ng, exists i n  
the u n i verse considered i n  its tota l ity-that i s  t o  say, i n  a l l  
of physical space-time. F o r  someone w h o  th inks that t ime 
i s  someth ing  absol ute, i t  wi l l  not be poss ib le  to investigate 
the reason for thi ngs, except i n  the past. The i rony here i s  
that Leibniz researches causes in the future! I t  i s  j ust these 
paradoxes lau nched by Le ibn iz ,  such as h i s  reject ion of 
absol ute ti me, which perm itted Gauss and Riemann to rea l 
ize the i r  major  breakthroughs i n  the 1 9th Centu ry, one of 
whose by-products is the advanced techno logy of the fol 
lowing century. What f ina l ly makes Fermat, Huygens, and 
Leibn iz r ight  aga i n st Descartes and Newton,  i s  not  so much 
their  resu lts ( i n  the sense that people usua l ly  th i n k  about 
resu l ts) but rather their  method. The i r  heritage i s  a world in 
which more and more d i scoveries have become possib le  
than in  the world i n  w h ich they were born . A more open 
world .  Let us, too, beg i n  to reconsider the way we have 
been th i nk ing .  

Pierre Bonnefoy works with the LaRouche political move
ment in France, and is an editor of the French-language Fusion 
magazine. This article appeared in the Nov.-Oec. 1 999 issue 
of Fusion and was translated by Rick Sanders. 
Notes � __________________________________________ __ 

1 . See Fusion, No. 65. 
2. For the story of Ole Remer, see "Ole Remer and the Discovery of the Speed 

of Light," by Poul Rasmussen, 21st Centul)l. Spring 1 993, p. 40. 
3. Huygens, Traite de la lumiere, ed. Dunod; and Opticks, trans. Jean-Paul 

Marat, ed. Christian Bourgois. 
4. Gottfried Wilhelm Leibniz, Philosophical Papers and Letters, ed. Leroy 

E. Loemker, (Chicago: University of Chicago Press, 1 956) Vol. 2, pp. 
1 1 38-39. 

5. Here we touch on a crucial prejudice deriving from Newton. His thought is, 
in fact, linear. both literally and figuratively. For Newton, the most "self
evidenf' axiom is the straight line; that is, of all possible geometric figures, 
he supposes it is the least subject to change. He thus brings us to the very 
opposite of the idea of a universe which possesses a certain curvature; that 
is to say, which acts, with lasting result, on itself. Newton's universe is real
ly dead. 

To demonstrate that this is not simply a problem in Newton's Opticks, 
consider the First Law, which he places at the beginning of his Principia, in 
the section on "Axioms, or Laws of Motion," the first "facf which students 
learn on the first day of classroom physics: "Every body perseveres in its 
state of rest, or of uniform motion in a right line, unless it is compelled to 
change that state by forces impressed thereon." 

This principle of inertia implicitly requires us to accept many assumptions 
as self-evident. Among others, one must accept that the space of the real 
universe can be mapped into a Cartesian grid, infinitely extended in three 
dimensions, and independent of the existence of all matter. One must also 
imagine that it would be possible to place a unique body in such an empty 
space! Leibniz had already rigorously refuted such notions, but we had to 
wait for Riemann, and all the developments of physics after him, before one 
dared to say that the principle of inertia is nothing but a hypothesis-yet it 
is a hypothesis which we continue to inculcate into students of physics as if 
it were an eternal truth! 
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Solar Cycles, 
Not C@2, 
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· �Determine Climate 

by Zbigniew Jaworowski/ M. D./ Ph. D., D.Se. 

The author's colleague, K. Cielecki, excavating an ice sample from a shaft in the middle of an ice cliff at jatunjampa Glacier in 
the Peruvian Andes. The black lines reflect a summer deposition of dust on top of particular annual ice layers. The black layer 
near the ·top of Cielecki's head was formed after the 7 963 eruption of volcano Gunung Agung in Bali, Indonesia, causing the 
highest volcanic dust veil in the atmosphere since 7 895. Some of the other black lines reflect local eruptions. 
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Get out the fur coats, because global cooling is coming! A world-renowned atmospheric 
scientist and mountainee" who has excavated ice out of 1 7  glaciers on 6 continents 

in his 50-year caree" tells how we know. 

S ince the 1 980s, many c l imatologists have c lai med that 
h u m a n  act i v i t y  h a s  c a u se d  t h e  n e a r- s u rfa ce a i r  
temperature to rise faster and h igher than ever before in  

h istory. I ndustr ia l  carbon d iox ide em issions, they say, w i l l  
soon resu lt i n  a runaway global  warm i ng, with d i sastrous 
consequences for the b iosphere. By 2 1 00, they c la im,  the 
atmospher ic  carbon d io x i d e  concentrat io n  w i l l  doub le ,  
caus ing the  average temperatu re on  E arth to  i ncrease by  
1 .9°C to  5 .2°C, and  in  the polar region by  more than 1 2°C. 

Just a few years ear l ier, these very same cl imatologists had 
professed that industr ia l  pol l ution wou ld 
bring about a new Ice Age. I n  1 97 1 , the 
spiritual leader of the global warming 
prophets, Dr. Stephen H. Schneider from 
the N ational  Center for Atmospheric 
Research in  Bou lder, Colorado, c la imed 
that this pol l ution would soon reduce the 
global temperature by 3 . 5°C. 1 H i s  
remarks were fol lowed b y  more offic ia l  
statements from the National Science 
Board of the u . S. N at iona l  Science 
Foundation, " . . .  [T] he the present time of 
h igh temperatures shou ld be d rawing to 
an end . . .  lead ing i nto the next g lacia l  
age." I n  1 974, the board observed, 
"During the last 20 to 30 years, world 
temperature has fal len, i rregu larly at fi rst 
but more sharply over the last decade."2 

ceptible, but there wou ld be a d rastic and very noticeable 
regression in the economy. In 2 1 00, u nder the mandatory 
emission restrictions of the Kyoto Protocol, the temperature 
wou ld be d imin ished by 0.2°C, or, to use the figures of the 
global warmers, with Kyoto, the temperature i ncrease that we 
wou ld experience i n  the year 2094, wou ld be postponed unti l 
the year 2 1 00. Thus, the Kyoto Protocol buys the world six 
years .? 

But the losses resu lt ing from the compl iance with the Kyoto 
Protocol would reach $ 400 b i l l ion i n  the Un ited States alone. 

The reduction of the world domestic prod
uct, when added up across the whole cen
tu ry, wou l d  reach $ 1 .8 tri l l ion, whi le the 
so-cal led benefits of the emissions reduc
tion from the Kyoto Protocol are around 
$ 0 . 1 2  tri l l io n .8 By 2050, in Western 
Europe and in Japan, the Gross National 
Product wou ld be reduced by 0.5 percent 
in comparison w ith 1 994; in Eastern 
Europe, this reduction wou ld reach 3 per
cent, and in Russia 3 .4 percent.8 Experts 
working for the Canadian government 
concluded that the implementation of the 
Kyoto Protocol wou ld necessitate energy 
rat ioning, which would resemble the gaso
l i ne rationing dur ing World War 1 1 .9 

No matter what happens, catastrophic 
warmi ng or catastrophic coo l ing, some
how the blame a lways fal l s  upon "s infu l" 
human beings and their c iv i l ization
which is a l leged ly host i le  and a l ien to the 
planet. 

Courtesy of Po/ityka magazine 
Climate Change Reflects Natural 

Planetary Events 
The Polish-language weekly Pol ityka 
featured a shorter version of this article 
as a cover story, July 12, 2003. 

I n  fact, the recent c l imate developments 
are not something unusual ;  they reflect a 
natural course of p lanetary events. From 
t ime immemorial ,  a l ternate warm and 

In 1 989, Stephen Schneider advised : "To capture the public 
imagination . . .  we have to . . .  make s impl ified dramatic 
statements, and l ittle mention of any doubts one might have. 
. . . Each of us has to decide the right balance between being 

effective and being honest.") This  turned out to be an "effec
tive" pol icy: S ince 1 997, each of approximately  2,000 
American cl imate scientists (only 60 of them with Ph .D.  
degrees) received an average of  $1  m i l l ion annual ly  for 
research;4, s on a world scale, the annual  budget for c l imate 
research runs to $5 b i l l ion.6 It is i nteresting that i n  the Un ited 
States, most of this money goes toward d i scovering the change 
of global c l imate and its causes, whi le  Europeans apparently 
bel ieve that man-made warming i s  a l ready on, and spend 
money mostly on studying the effects of warming.  

Governments of many countries (but not the U n ited States, 
Austral ia, or Russia) s igned the i nfamous Kyoto Protocol, 
which is a imed at the mandatory reduction of oil, coal ,  and 
gas combustion. Should th is  convention be u n iversal l y  imple
mented, the drop in world temperature wou ld be hard ly per-

cold cycles have fol lowed each other, with a periodicity rang
ing from tens of m i l l ions to several years. The cycles were 
most probably dependent on the extraterrestria l  changes 
occurring in the Sun and in the Sun's neighborhood . 

Short term changes-those occurring i n  a few years-are 
caused by terrestria l  factors such as large volcanic explosions, 
which inject dust i nto the stratosphere, and the phenomenon 
of E I  N ino, which depends on the variations in  oceanic cur
rents. Thermal energy produced by natural radionucl ides that 
are present in  the 1 -k i lometer-thick l ayer of the Earth's crust, 
contributed about 1 1 7  ki lojoules per year per square meter of 
the prim itive Earth. As a resu lt  of the decay of these long-l ived 
radionucl ides, the i r  annual  contribution is now only 33 .4 ki lo
joules per square meter. l O  

Th i s  nuclear heat, however, p lays a minor role among the 
terrestrial factors, in  comparison with the "greenhouse effects" 
caused by absorption by some atmospheric gases of the solar 
radiation reflected from the surface of the Earth. Without the 
greenhouse effect, the average near-surface air temperature 
would be -1 8°C, and ,not + 1 5°C, as it is now. The most impor-
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The author (right) working with ion exchange columns in a 
laboratory tent at Kahiltna Glacier, Alaska, 7 977. 

tant among these "greenhouse gases" is water vapor, which is 
responsible for about 96 to 99 percent of the greenhouse 
effect. Among the other greenhouse gases (C02, CH4, CFCs, 
N20, and 03), the most important is CO2, which contributes 
only 3 percent to the total greenhouse effect. l l ,  1 2 The man
made CO2 contribution to this effect may be about 0.05 to 
0.25 percent. 1 3  

Now we are near the middle of the Sun's l ifetime, about 5 
b i l l ion years s ince its formation, and about 7 b i l l ion years 
before its fi nal contraction into a hot wh ite dwarf, 1 4 the heat of 
which wi l l  smother the Earth, k i l l ing a l l  l ife. At the start of 
Sun's career, its i rradiance was about 30 percent lower than it 
is now. This probably was one of the reasons for the 
Precambrian cold periods. In 1 989, Joseph Kirschvink found 
700 m i l l ion-year-old rocks, near Adelaide, Austral ia, holding 
traces of the past glaciers. However, the magnetic signal of 
these rocks indicates that at that time, the glaciers were locat
ed at the Equator. This means that the whole of the Earth was 
then covered with ice. In 1 992, Kirschvink cal led this stage of 
the planet the "Snowbal l  Earth," and found that this phenom
enon occurred many times in  the Precambrian period. One 
such Snowbal l  Earth appeared 2.4 b i l l ion years ago. 

Although large glaciations drastical ly decreased biological 
productivity, the successive melting of vast amounts of ocean
ic ice caused an enormous blooming of cyanobacteria, which 
produced vast amounts of oxygen. This was h ighly toxic for 
most of the organisms l iving in that time. Consequently, 2.4 bi l
l ion years ago, l iving organ isms were forced to develop defense 
mechanisms against the deadly effects of oxygen rad icals. 1 5 
These same mechan isms protect us against the effect? of ioniz
ing radiation. Without these mechanisms, l i fe could not have 
developed in the past, and we could not l ive with the current 
flux of spontaneous DNA damages produced by the oxygen 
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radicals which are formed in  metabol ism of this gas. In each 
mammalian cel l ,  about 70 m i l l ion spontaneous DNA damages 
occur during one year, but only 5 of those DNA damages are 
the resu lt of the average natural radiation dose. 16, 1 7  

Both the oxygen atmosphere and the i ncred ib ly efficient 
mechanism of DNA protection and repa i r, developed in  this 
ancient epoch, were probably induced by d ramatic changes 
of c l imate. 

During the Phanerozoic (the past 545 m i l l ion years), the 
Earth passed through eight great c l imate cycles, each lasting 
50 to 90 m i l l ion years. Four of them (" Icehouses") were about 
4°C colder than the four warmer ones ("Greenhouses"). 1 8 
These long cycles were l i kely caused by passages of our Solar 
System through the spira l  arms of the Mi lky Way. On its way, 
the Solar System passed through areas of intensive star cre
ation, with frequent explos ions of novas and supernovas. In 
these regions, the intensity of galactic cosmic rad iation reach
ing the Earth is up to 1 00 times h igher than average. The h igh
er level of cosmic' radiation in the Earth's troposphere causes 
greater formation of clouds, which reflect the i ncoming solar 
rad iation back into space. This results in  a cooler c l imate (see 
below). Then the Solar System travels to quieter areas where 
cosmic radiation is fainter, fewer c louds are formed in our tro
posphere, and the c l imate warms. 1 8 

Upon these enormously long c l imate cycles, counting tens 
of m i l l ions years each (F igure 1 ), are superimposed shorter 
cycles, which strengthen or weaken the long ones. During the 
past m i l l ion years,there were 8 to 1 0  Ice Ages, each only about 
1 00,000 years long, interspersed with short, warm i nterglacial  
periods each of about 1 0,000 years' duration .  

Over the past thousand years, mu ltiple 50-year periods have 
been much warmer that any analogous period in the 20th 
Century, and the changes have been much more violent than 
those observed today. Such are the findings of an analysis of 
more than 240 publ ications, performed by a team of CalTech 
and Harvard University scientists . 1 9, 20 In this study, thousands 
of assay resu lts for the so-cal led proxy temperature ind icators 
have been examined . They inc luded h istorical records; annu
al  growth ring thickness measurements; isotope changes i n  ice 
cores, lake sed iments, wood, corals, stalagmites, biological 
fossi ls, and in  cel l u lose preserved in  peat; changes in  ocean 
sediments; glacier ranges; geological bore-hole temperatures; 
microfauna variations in sediments; forest l i ne movement, and 
so on.  

S imi lar evidence comes a lso from more d i rect measure
ments of the temperature preserved in the Greenland ice cap 
( F igure 2). These studies stand in stark contrad iction to the 
much smal ler study,21 b which shows a "hockey stick" curve, 
with the outstanding high temperature in the 20th Century, 
and a rather flat and s l ightly decreasing trend during the rest of 
the past m i l lenn ium.  The study, by Mann et a I ., is i n  opposi
tion to the multitude of publ ications supporting the evidence 
that during the past 1 ,000 years, the phenomena of Medieval 
Warming and the Little Ice Age had a global range, and that 
the contemporary period does not d iffer from the previous nat
ural c l imatic changes. However, the Mann et a l .  study was 
i ncorporated i nto the ! PCe's 2001 (TAR) report, as a main 
proof that the 20th Century warming was unprecedented, and 
it was enthusiastica l ly  used by aficionados of the Kyoto 



Protocol to promote thei r  case. 
In thei r  meticu lous study, Soon 

and Ba l iunas1 9, 20 criticized, in  
passing, the Mann et  a l .  publ ica
tions for improper cal ibration of 
the proxy data, and for statistical 
and other method ica l  e rrors. 
More in-depth and crush ing criti
cisms of the work of Mann et a l .  
were presented recently by 
Mcintyre and McKitrick22 who 
demonstrated that the conc lu 
sions of Mann  et  a l .  are based on 
fl awed ca lcu l ations, i ncorrect 
data, and biased selection of the 
c l imatic record. Us ing the origi
nal data sets suppl ied to them by 
author Michael  Mann, Mcintyre 
and McKitrick d iscovered many 
m i stakes i n  the Mann et a l .  
papers-for example, a l locat ing 
measurements to wrong years, 
fi l l ing tables with identical num
bers for d ifferent proxies i n  d iffer
ent years, us ing obsolete data 
that have been revised by the 
orig inal  researchers, and so on.  
Typical of  these "errors" was, for 
example, their stopp ing the cen
tral England temperature series, 
without exp l anat ion,  at 1 730,  
even though data are ava i l able 
back to 1 659, thus h id ing a major 
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Figure 1 
COSMIC RAY FLUX AND CLIMATIC C HANGES 

For the past 545 million years, cosmic ray flux has been correlated with temperature. 

Source: Adapted from N.J. Shaviv, and J. Veizer, 2003. "Celestial Driver of Phanerozoic Climate?" GSA 
Today (July), pp. 4-10 

1 7th Century cold period. Mcintyre and McKitrick not only 
criticized the work done by Mann et ai . ,  but a lso, after cor
recting a l l  errors, analyzed the i r  data set us ing Mann's own 
methodology. The resu lt  of this supersed ing study demon-

strates that the 20th Century temperature has not been excep
tional during the past 600 years. Further, it demonstrates the 
fals ity of the !pces statement in its 2001 report, based on 
Mann et ai., that the 1 990s was " I i ke li the warmest decade," 

Figure 2 
TEMPERATURE VARIATIONS FOR 

THE PAST 3,000 YEARS 
Temperature can be inferred from the 
isotope ratios for carbon (carbon-12  and 
carbon- 13C) and oxygen (oxygen- 1 6  and 
oxygen- 1 8) in the skeletons of sea 
foraminifers, in the bottom deposits in 
Sargasso Sea (Northern Atlantic). These 
indicate that in the last 3,000 years, the cli
mate on Earth has been constantly chang
ing, and the scope of changes in modern 
times does not differ from those of the past. 

Shown are the Medieval Optimum 
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(1,000 years ago) the beginnings of the Holocenic Optimum (2,500 years ago), and also the Little Ice Age (ca. 500 years 
ago) from which we are still emerging. The Early Middle Ages also witnessed a strong climate cooling, which had an 
impact on Europe's economic and cultural decline in this period. 

Source: Adapted from L.D. Keigwin, et aI., 1 994. "The Role of the Deep Ocean in North Atlantic Climate Change between 70 and 1 30 kyr Ago." Nature, 
Vol.  371 , pp. 323-326 
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Figure 3 
THE SO-CAllED 'HOCKEY STICK' TEMPERATURE CURVE 

AND ITS CORRECTED VERSION 
The thin line is the "hockey stick" curve allegedly showing recent temperatures 
(the handle of the stick at right) as the highest since 7400. Authors of the curve, 
Mann, Bradley et al. (see Reference 2 7), claimed that "temperatures in the lat
ter half of the 20th century were unprecedented, 1/ that "even the warmer inter
vals in the reconstruction pale in comparison with mid-to late 20th-century 
temperatures, II and that the 7990s was "Iikely the warmest decade. II The !PCC 
adopted the Mann et al. analysis, calling 7 998 the "warmest year" of the mil
lennium. 

The thick line is the corrected curve, which is derived from the same data 
set, showing the 20th Century temperatures to be colder than those of the 75th 
Century, and actually emerging from the L ittle Ice Age around the turn of the 
20th Century. 

Source: Adapted from S. Mcintyre and R. McKitrick, 2003. "Corrections to the Mann et al. (1 998) 
Proxy Data Base and Northern Hemispheric Average Temperature Series." Energy & 
Environment, Vol. 1 4, No. 6, pp. 751 -771 

Iy came from President Vlad imir  Putin, 
his ch ief economic advisor Andrei 
I I la rionov, and from many scientists 
attend ing the World C l imate Change 
Conference that was held in  Moscow 
between September 29 and October 3, 
2003 . Open ing the conference, Putin 
stated that the Kyoto Protocol was "sci
entifical ly flawed," and that "Even 1 00 
percent compl iance with the Kyoto 
Protocol won't reverse c l imate change." 
And in response to those cal l ing for 
quick ratification of the Kyoto Protocol, 
Putin mentioned half jokingly: "They 
often say that Russia is a northern coun
try and if temperature get warmer by 2 or 
3 degrees Cels ius, it's not such a bad 
th ing. We cou ld spend less on warm 
coats, and agricu ltural experts say grain 
harvests would increase further." 

Put in a lso stated that Moscow wou ld 

be reluctant to make decisions 
on just fi nancial  considerations. 
Our first concern wou ld be the 
lofty idea and goals we set our
selves and not short-term econom
ic  benefits . . . .  The government is 
thoroughly considering and study
ing this issue, studying the entire 
complex and d ifficult  problems 
l i n ked with it .  The decision wi l l  be 
made after this work has been 
completed. And, of course, it w i l l  
take into account the national 
interests of the Russian Federation. 

Putin's ch ief advisor, Andrei I l larionov, 
was blunt: "The Kyoto Protocol wil l  stymie 
economic growth. It wi l l  doom Russia to 
poverty, weakness, and backwardness." To 

and 1 998 the "warmest year of the m i l lennium" (Figure 3) .  
The Mcintyre and McKitrick paper was reviewed before its 

submission for publ ication by lead ing experts in mathematics 
and statistics, geology, paleoc l imatology, and physics (among 
them were R. Carter, R .  Courtney, D. Douglas, H. Erren, C. 
Essex, W. K in inmonth, and T. Landscheidt), and it  was then 
peer-reviewed by the reviewers of the prestigious British jour
nal Energy & Environment. 

the experts gathered in Moscow he posed 1 0  thoughtful questions, 
all of which shake the man-made global warming hypothesis. The 
proponents of global warming did not provide satisfying answers. 
Even the basic questions posed by the chairman of the organizing 
committee, Professor Yuri Izrael, were not answered : "What is real
ly going on this planet-warming or cool ing?" and "Wi l l  ratifying 
the Kyoto Protocol improve the cl imate, stabil ize it, or make it 
worse," he asked. 

Two questions arise in this respect. How cou ld the 1 998 
Mann et a l .  paper, with a l l  those errors, have passed peer 
review for Nature magazine? And how cou ld it pass the 
reviewing process at the I PCC? This affa i r  sad ly reflects upon 
the qual ity of science being performed in this body. 

The Mann et a l .  papers had a pol itical edge: They served as 
a counterweight against President George W. Bush's negative 
stand toward the Kyoto Protocol as "fatal ly flawed," and his 
attempt to lessen the economic global catastrophe that Kyoto 
would induce. An unexpected contribution in this fight recent-
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At the end of the conference two th i ngs became c lear: ( 1 ) 
the scientific world is far from any "consensus," so often 
vaunted by the ! PCC, on man-made c l imatic warming. (The 
chairman of the conference acknowledged that the scientists 
who questioned the Kyoto "consensus" made up 90 percent of 
the contribution from the floor.) (2) Without ratification by 
Russia, the Kyoto Protocol wi l l  col lapse. 

From what Pres ident Putin said at the Moscow conference, 
it seems that Russia w i l l  succumb neither to short-term, seem
ingly l ucrative proposals of sel l i ng spare Russian CO2 emis-



sion quotas for about $8 b i l l ion per year, nor to the saber
ratt l ing by the European Un ion Envi ronmental Commissioner 
Margot Wal lstrom, who warned Russ ia during the conference 
that it "would lose polit ica l ly  and economical ly by not ratify
ing the Kyoto Protocol ."  It seems that now Russia may stop 
global restrictions in CO2 emissions, and save the world from 
what Sir  Fred Hoyle correctly defined i n  1 996 as "ru in ing the 
world's industries and retu rn ing us  a l l  to the Dark Ages." 

Nature likes Warmth 
Cold periods have always meant human calamities and 

ecosystem disasters. For example, the last cold period, the so
called Little Ice Age, brought famine and epidemics to Europe 
and in F in land that contributed to the extinction of two th irds of 
the population. On the other hand, during the warm periods, 
plants, animals, and human commun ities thrived and prospered. 

For many years we have been taught that c l imate warming wi l l  
cause a series of disasters: ocean level rise, Arctic ecological dis
aster, droughts and floods, agriculture catastrophes, rising num
bers and violence of hurricanes, epidemics of infectious and par
asitic diseases, and so on. The impacts of warming, so it seems, 
must be always negative, never positive. But is it real ly so? 

Let's take a look at the Arctic. At the request of the Norwegian 
government's Interdepartmental C l imatic Group, together with 
three col leagues from the Norsk Polar Institute, I have studied the 
impact of a possible cl imate warming on the Arctic flora and 
fauna in  the region of Svalbard. Special concerns involved pos
sible polar bear extinction. Our report 23 states that in the period 
from 1 920 to 1 988, the temperature on Spitsbergen and on adja
cent jan Mayen isle dropped by nearly 2°C, contrary to the pre
dictions by Dr. Schneider and his fol lowers. For the study's sake, 
however, we made an assumption that, by 

gave us a piece of thei r  m i nds:  "That's not the way to get the 
funds for research !"  They were right. 

Fear Propaganda 
The strongest fears of the popu lation concern the melting of 

mountain glaciers and parts of the Green land and Antarctic con
tinental glaciers, which supposed ly would lead to a rise in the 
oceanic level by 29 centimeters in 2030, and by 71 cm in  2070. 
Some forecasts predict that this increase of ocean levels could 
reach even 367 cm.24 In  this view, is lands, coastal regions, and 
large metropol itan cities wou ld be flooded, and whole nations 
would be forced to migrate. On October 1 0, 1 991 , The New 
York Times announced that as soon as 2000, the rising ocean 
level would compel the emigration of a few mi l l ion people. 

Doomsayers preaching the horrors of warming are not trou
bled by the fact that in the Middle Ages, when for a few hun
dred years i t  was warmer than it  is  now, neither the Mald ive 
atol ls nor the Pacific archipelagos were flooded . G lobal 
oceanic levels have been rising for some hundreds or thou
sands of years (the causes of this phenomenon are not clear) .  
In  the  l ast 1 00 years, th i s  increase amounted to  1 0  cm to  20 
cm,24 but it does not seem to be accelerated by the 20th 
Century warming. I t  turns out that in warmer c l imates, there is 
more water that evaporates from the ocean (and subsequently 
fal l s  as snow on the Green land and Antarctic ice caps) than 
there is water that flows to the seas from melting glaciers, 1 7  

S ince the 1 970s, the glaciers o f  the Arctic, G reenland, and 
the Antarctic have ceased to retreat, and have started to grow. 
On january 1 8, 2002, the journal Science publ ished the results 
of sate l l ite-borne radar and ice core studies performed by sci
entists from CalTech's jet Propu Ision Laboratory and the 

some miracle, the Arctic c l imate would be 
warmed up by a few degrees Celsius, with 
a h igher carbon dioxide concentration i n  

50.-----��------------------------------------_, 

the air. Under this assumption, we investi
gated the fate of plants, sea plankton, fish, 
bears, reindeer, seals, and m i l l ions of birds 
inhabiting this region . 

It turned out that at h igher CO2 con
centration and higher temperatures, the 
productivity of the Arctic ecological sys
tem always rises. H i storic records and 
modern statistics show that in warmer 
periods, more fish have been caught i n  
the Barents Sea, and the popu lations of 
reindeer, birds, seals, and bears also 
expanded. Over l and, the mass of vege
tation for reindeer increased, and in the 
sea, plankton became more plentifu l .  
This a l lowed the fish popu lat ion to 
increase, expanding food resources for 
birds and seals, which, in turn, are eaten 
by polar bears. In concl usion : C l imate 
warming would be beneficia l  for the 
whole system of l ife in the Arctic, and 
polar bears would be more numerous 
than today. 

Our interdepartmental sponsors then 
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Figure 4 
MEAN ANNUAL MAXIMUM WI N D  SPEED I N  ATLANTIC H U R RICANES 

The maximum wind velocity for hurricanes over the Atlantic Ocean in 7 940-
7 993 has decreased by 5 km per hour, that is, by approximately 72 percent. 
The dotted line shows the linear trend. 

Source: Adapted from C.w. Landsea et al.. 1 996. "Downward Trends in the Frequency of Intense 
Atlantic Hurricanes during the Past Five Decades." Geographical Research Leiters. Vol. 23. No. 
1 3. pp. 1 697-1700 
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University of Cal iforn ia at Santa Cruz. These results ind icate 
that the Antarctic ice flow has been slowed, and sometimes 
even stopped, and that this has resulted in  the thicken ing of 
the continental g lacier at a rate of 26.8 b i l l ion tons a year.25 

paper impl ied that the increase of atmospheric precipitation 
by 23 percent in Poland, which was presumed to be caused by 
global warming, wou ld be detrimenta l .  ( Imagine stating this in 
a country where 38 percent of the area suffers from permanent 
surface water deficit!) The same paper a lso deemed an exten
sion of the vegetation period by 60 to 1 20 days as a d isaster. 
Tru ly, a possib i l ity of doubl ing the crop rotation, or even pro-

In 1 999, a Pol ish Academy of Sciences paper was prepared 
as a source materia l  for a report titled "Forecast of the Defense 
Conditions for the Republ ic of Poland in 2001 -2020." The 
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l onging by four  months the harvest of 
radishes, makes for a horrific vis ion in the 
minds of the authors of th is  paper. 

Newspapers continuously write about 
the increasing frequency and power of the 
storms. The facts, however, speak other
wise. I cite here only some few data from 
Poland, but there are p lenty of data from a l l  
over the  world. I n  Cracow, in 1 896-1 995, 
the number of storms with ha i l  and precip
itation exceeding 20 m i l l imeters has 
decreased continuously, and after 1 930, the 
number of a l l  storms decreased.26 In 1 8 1 3  
to 1 994, the frequency and magnitude of 
floods of Vistu la  River in Cracow not only 
did not increase but, s ince 1 940, have sig
n ificantly decreasedP Also, measurements 
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1,500 

DIRECT TEMPERATURES MEASURED IN 
A G REENLAND GLACIER BORE HOLE 

2,000 

Snowflakes falling through the atmosphere have the same temperature as the 
surrounding air. The ice formed from these snowflakes conducts heat very 
badly, and its original temperature is retained for thousands of years. Shown 
are (A) The temperature of air over Greenland in the last 8,000 years where 
the so-called Holocenic Warming (3,500 to 6,000 years ago) is visible; (8) 
Our epoch, showing the Middle Ages Warming (900- 1 1 00) and the Little Ice 
Age (1350- 1880). 

Source: D. Dahl-Jensen, et aI., 1998. "Past Temperatures Directly from the Greenland Ice 
Sheet:' Science, Vol. 282, NO. 9 (October), pp. 268-271 
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that the number of gales has not increased 
between 1 901 and 1 990.28 S im i lar observa
tions apply to the 20th Century hurricanes 
over the Atlantic Ocean (F igure 4, p. 57) 
and worldwide. 

Computer Predictions Overturned 
Contrary to the global warmers' comput

er predictions, the concentrations of carbon 
d ioxide in the atmosphere, the most impor
tant among the man-made greenhouse 
gases, were out of phase with the changes 
of near-surface a i r  temperature, both 
recently and in the d istant past. This i s  
c learly seen in  Antarctic and Green land ice 
cores, where h igh CO2 concentrations in  
a ir  bubbles preserved in polar ice appear 
1 ,000 to 1 3,000 years after a change in the 
i sotopic composition of H20, s igna l l ing the 
warming of the atmosphere.29 In  ancient 
times, the CO2 concentration in the air has 
been s ign ificantly h igher than today, with 
no dramatic impact on the temperature. In 
the Eocene period (50 m i l l ion years ago), 
this concentration was 6 times larger than 
now, but the temperature was only 1 .5°C 
h igher. In the Cretaceous period (90 mi l l ion 
years ago), the CO2 concentration was 7 
times h igher than today, and in the 
Carbon iferous period (340 m i l l ion years 
ago), the CO2 concentration was nearly 1 2  
times h igher.3o When the CO2 concentra
tion was 1 8  times h igher, 440 m i l l ion years 
ago (during the Ordovician period), glaciers 



Figure 6 
RETREAT OF THE STORBREEN 

GLACIER IN NORWAY 
The Storbreen Glacier front was in 
retreat between 7 750 and 7 96 7 .  The 
retreat started long before the onset of 
carbon-dioxide-linked global warming. 

Source: Adapted from O. Liestol, Storbreen Glacier in Jotunheimen, Norway. Oslo: Norsk 
Polarinstitutt. 1 967, pp. 1 -63 

The Storbreen glacier is located in 
southern Norway, in the western part of 
jotunheimen, a mountain area. 

existed on the continents of both hemispheres. 
At the end of the 1 9th Century, the amount of CO2 dis

charged into the atmosphere by world industry was 1 3  times 
smal ler than now.31 But the c l imate at that time had warmed 
up, as a result of natural causes, emerging from the SOO-year
long Little Ice Age, which prevai led approximately from 1 350 
to 1 880. This was not a regional European phenomenon, but 
extended throughout the whole Earth 1 9, 20 During this epoch, 
the average global temperature was 1 °C lower than now. 
Festivals were organized on the frozen Thames River, and peo
ple travel led from Poland to Sweden, crossing the Baltic Sea 
on sleighs and staying overn ight in a tavern bui ld  on ice. 

This epoch is wel l  i l lustrated by the paintings by Pieter 
Breughel and Hendrick Avercamp. In the mountains of 
Scotland, the snowl ine stretched down 300 to 400 meters 
lower than today. In the v ic in ity of Iceland and Greenland, the 
sea ice was so extensive that the access to a Greenland Viking 
colony, establ ished i n  985, was completely cut off; the colony 
was final ly smashed by the Little Ice Age. 

A l l  th is was preceded by the Middle Ages Warm ing, which 
lasted for more than 300 years (900 to 1 1 00), and during 
which the temperature reached its maximum ( 1  .soC more than 
today) around the year 990. Both the L ittle Ice Age and the 
Middle  Ages Warming, were not regional phenomena as 
impl ied by Mann and h i s  co-authors,32 but were global and 
were observed around the North Atlantic Ocean, in  Eu rope, 
Asia, South America, Austral ia, and Antarctica.33, 34 

During the Medieval Warming, the forest boundary in  

Canada reached 1 30 ki lometers farther north than today, and 
in  Poland, England, and Scotland vineyards for a ltar wine pro
duction flourished-only to be destroyed by the Little Ice Age. 
Sti l l  ear l ier, 3,500 to 6,000 years ago, a long-lasting Holocene 
Warming took place, when the average air temperature 
exceeded the current one by 2°C (F igure 5 ) .  

The Little Ice Age is not  yet completely beh ind us .  
Stenothermal (warm-loving) d iatom species, which reigned in  
the Baltic Sea during the Med ieval Warmi ng, have not yet 
retu rned .35 Diatom assemblages obtained from sed iment core 
from the seabed of the north Icelandic shelf ind icate that dur
ing the past 4,600 years the warmest summer sea-surface tem
peratures, about 8 . 1 °C, occurred at 4,400 years before the 
present. Thereafter the c l imate cooled, with a warmer i nter
l ude of about 1 °C near 850 years before the present. This was 
fol lowed aga in  by a cold span of the Little Ice Age, which 
brought mean summer sea-surface temperatures down by 
about 2 .2°C. Today's temperature of only 6.3°C sti l l  has not 
reached the Holocene warm ing level of 8 . 1  °C.36 

The fastest temperature growth occurred in  the early 20th 
Century, and the maximum was reached around 1 940. It was 
then that the mounta in  and Arctic glaciers were shr inking vio
lently, but thei r  retreat from the record sizes (during the cold
est part of L ittle Ice Age) had started 200 years earl ier, around 
1 750, when no one even dreamed of industr ia l  CO2 emis
sions. An i l l ustration of this process is a map of g lac ier front 
changes between 1 750 and 1 96 1 , at what is  probably the best 
studied Storbreen G lacier in Norway, i n  which the fi rst meas-
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Przybylak col lected data covering the 
period 1 874 to 2000, from 46 Arctic and 
subarctic stations managed by Danish, 
Norwegian, American, Canad ian, and 
Russian meteorological and other insti
tutes. H i s  study demonstrates the fol low
ing:  ( 1 ) In  the Arctic, the h ighest tempera
tu res occurred clearly in the 1 930s; (2) 
even in  the 1 950s, the temperature was 
h igher than in the 1 990s; (3) s ince the 
m id-1 970s, the annua l  temperature 
shows no clear trend; and (4) the temper
ature in G reen land i n  the last 1 0  to 20 
years is s imi lar to that observed in the 
1 9th Century. These findings are s imi lar 
to temperature changes in the Arctic 
found in data col lected by NASA,37, 38 
and i n  ear l ie r  stud ies rev iewed by 
Jaworowski . 1 3 

In a new study covering the a i r  su rface 
temperature and sea level pressure data clipart.com 
from 70 stations in the c i rcum-Arctic 

The 500-year-long L ittle Ice Age prevailed from about 7 350 to 7 880, throughout 
the entire Earth, with temperatures averaging 7 ° lower than today's. The Baltic Sea 
could be traversed by sleigh from Poland to Sweden, staying overnight in taverns 
built on the ice! The paintings by Pieter Breughel and Hendrick Avercamp 
illustrate the period. Here, Breughel's "The Hunters. " 

region northward of 62°N, over the period 
from 1 875 to 2000, Polyakov et a l .39 
found that the temperature data consist of 
two cold and two warm phases of mu lti
decadal variabi l ity, at a time scale of 50 to 

u rements of CO2 in  ice were performed i n  1 956 (F igure 6). 
The attack of glaciers on Swiss vi l l ages in  the 1 7th and 1 8th 
centuries-sometimes the velocity of ice movement reached 
20 meters annual ly, destroying homes and fields-was per
ceived as a calam ity. Yet, the withdrawal of glaciers in the 
20th Century has been deemed, somewhat fool ishly, to be a 
d isaster. 

S ince the exceptiona l ly hot 1 940s, unt i l  1 975,  the Earth's 
c l i mate coo led down by about 0 .3°e, despite a more than 
th ree-fo ld increase of annua l  i ndustr ia l  CO2 emission dur
i ng th is  period. After 1 975,  meteorological  station meas
u rements i nd icated that the average global temperature 
started to rise aga in ,  despite the dec l ine in "human" CO2 
emiss ions.  However, it turns out that it was probably a 
measur ing artifact, brought about by the growth of the cities 
and result ing "u rban heat is land" effect. Meteoro logical sta
tions, which used to be s ited outside of u rban centers, have 
been absorbed by the c ities, where the temperature is h igh
er than in the countrys ide.  

Outside the cities of the Un ited States and Europe, the 
observed temperature is lower, rather than h igher, as demon
strated by the data of NASA's Goddard Institute, reviewed 
recently by J .  Daly.37 

The same is true a lso for the polar regions, where the mod
els predict the largest increase in a i r  temperature. As stated by 
Rajmund Przybylak, a c l imatologist from the N icolaus 
Copern icus Un ivers ity in  Torun, Poland, in  polar regions 
"warming and cool ing epochs should be seen most clearly . . .  
and should a lso occur earl ier than i n  other parts of the world." 
Therefore, these regions, he says, "should play a very impor
tant role in the detection of global changes."38 
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80 years, superimposed on a background 
of a long warming trend. This variabi l ity appears to originate in 
the North Atlantic, and is l i kely induced by s low changes in 
oceanic thermohal ine circulation, and in  the complex interac
tions between the Arctic and North Atlantic. 

The two warm periods occurred in  the Arctic in the late 
1 930s through the early 1 940s, and in the 1 980s through the 
1 990s. The earlier period was warmer than the l ast two 
decades. S ince 1 875, the Arctic has warmed by 1 .2°C, and for 
the entire recorded temperature record, the temperature 
warming trend was 0.094°C per decade. For the 20th Century 
alone, the warming trend was 0.05°C per decade; that is, c lose 
to the Northern Hemispheric trend of 0.06°C per decade. 
Because the temperature in  the 1 930s- 1 940s was h igher than 
in  recent decades, a trend calculated for the period 1 920 to 
the present actua l ly shows cool i ng. 

The Arctic Sea Ice Changes 
The Polyakov study (Reference 39) a lso concludes that the 

warming trend alone cannot expla in  the retreat of Arctic sea 
ice observed in the 1 980-1 990s, which was probably caused 
by the sh ift in the atmospheric pressure pattern from anti
cyclonic to cyclonic. 

The mechanism of sea ice changes i s  incred ibly complex, 
and it is extremely d ifficult to identify the rather short-term 
anthropogenic influence from the background of natural phe
nomena, which are both long and short term. Depending on 
the period of t ime studied, the records conta in ing only a few 
years to a few decades of data, yield different trends. For 
example, Winsor40 reported that s ix submarine cru ises 
between 1 99 1 -1 997, transecting the Central Arctic Bas in  
from 76°N to  900N and  around the North Pole (above 87°N), 



found a s l ight increas ing trend i n  sea ice th ickness. Vinje i n  
1 999, 2001 , a n d  200341 , 4 3  reviewed observations of the 
extent of ice in the Nord ic Seas measured in  Apri l  1 864-1 998, 
and also back in time for a fu l l  400 years. Sea-ice extent has 
decreased there by 33  percent over the past 1 35 years. 
However, nearly half of th is  decrease was observed over the 
period 1 864- 1 900. The first half of th is decl ine occurred over 
a period when the CO2 concentration in a i r  rose by only 7 
parts per m i l l ion volume (ppmv), whereas for the second half 
of the dec l ine, the CO2 content rose by over 70 ppmv. Th is  
suggests that the rise of  CO2 content i n  the a i r  has noth ing to 
do with the sea-ice cover. 

Vinje42 stated that the "annual melt-backs of the magnitude 
observed after about 1 930 have not been observed in  the 
Barents Sea s ince the 1 8th Century temperature optimum," 
which was fol lowed by "a fal l  i n  the Northern Hemisphere 
mean temperature of about 0.6°C over the last few decades of 
the 1 8th Century," which temperature has j ust now been final
ly erased by "a rise of about O .7°C over a period 1 800-2000." 
Consequently, the Northern Hemisphere wou ld appear to be 
not much warmer now (and the extent of Barents Sea ice cover 
not much less now) than it was dur ing the 1 700s, when the 
CO2 air  concentration was c la imed to be 90 to 1 00 ppmv less 
than it is now. (The val id ity of th is  c la im was critic ized by 
Jaworowski in References 29 and 44.)  ,j 

Courtesy of Zbigniew Jaworowski 

Even h igh-sensitivity short-term determinations of su rface 
air  temperature or sea-ice, covering one or two decades (for 
example, sate l l ite observations between 1 98 1  and 2001 , 
appearing in the Nov. 1 ,  2001 , issue of the Journal of Climate, 
showing a 9 percent per decade dec l i ne of Arctic sea-ice), are 
not the best basis for the determination of man-made impact 
on the c l imate of polar regions. Th is  is val id a lso for Antarctic 
studies, where over the past 1 8  years the net trend in the mean 
sea-ice edge has expanded northward by 0.01 1 degree of l ati
tude per year, ind icating that the global extent of sea-ice may 
be on the rise.45 

Collecting ice samples at the Elena Glacier, a tributary of the 
Stanley Glacier, Ruwenzori Mountains, Uganda, 4,755 meters 
above sea level. 

Antarctic Cooling 
Also, in  the interior regions of Antarctica after 1 94 1 , either 

cool ing or no temperature trend was observed. At the South 
Pole Amundsen-Scott Station, from 1 95 7  to 2000, the temper-
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Figure 7 
SURFACE TEMPERATURE AND CARBON DIOXIDE AT THE SOUTH POLE 

( 1 95 7-2000) 
What's the connection between CO2 and temperature at the South Pole? Either 
cooling or no correlation. The upper line graphs changes of the surface tem
perature at Amundsen-Scott Station at the South Pole between 7 957 and 
2000. The line starting in 7 973 graphs concentrations of CO2 in air between 
7973 and 7 999. 

Source: J.l. Daly, 2003. "What the Stations Say." 

ature decreased by approx imately 
1 .5°C,3?, 46 although the CO2 concentra
tions increased there dur ing this period 
from 3 1 3 . 73 1  to less than 3 60 ppmv 
(F igure 7) . The decrease of temperature 
may be related to the EI N ino osc i l l a
tion,4? and to the dec l ine i n  the amount 
of solar rad iation reach i ng Antarctica 
(0.28 watt per square meter per year 
between 1 959 and 1 988) .48 

On the global scale, the most objec
tive measurements of the temperature i n  
the lower troposphere, conducted s ince 
1 979 by American sate l l ites (with no 
interference from "heat is lands"), indi
cated up  to 1 998 not a c l imate warming, 
but rather a modest coo l ing (-0 . 1 4°C per 
decade-see F igure 8) . In 1 999, the 
temperature rose because of the E I  N ino 
effect (cyc l i c  variations in  the sea cur
rent flowing from the Antarctic, along 
Ch i le  and Peru, to the equator), chang
ing the 1 979-2003 trend into a s l ight 
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warming. However, s ince 1 994, the sate l l ite data show a deep 
cool ing of the stratosphere. 

house gases. However, they are consistent with the changes in 
Sun's activity, which run in cycles of 1 1 -year and 90-years' 
duration.  This has been known s ince 1 982, when it was noted 
that in the period 1 000 to 1 950, the a ir  temperature closely 
fol lowed the cyc l ic activity of our d iurnal star.49 Data from 
1 865 to 1 985, publ ished in 1 99 1 , exh ibited an aston ishing 

The Cosmic Ray Connection 
The atmospheric temperature variations do not fol low the 

changes in the concentrations of CO2 and other trace green-
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Figure 8 
GLOBAL TEMPERATURE 

ANOMALIES 
( 1979-2002) 

Since 1 979, the equip
ment deployed by 
NASA on 9 TlTOS-N 
satellites has performed 
270,000 measurements 
daily of the temperature 
in the lower troposphere 
(from the Earth's surface 
up to 8 km) and in the 
lower stratosphere (74 
to 22 km). The measure
ments are taken every 
12 hours, virtually all 

over the globe, with no 
disturbance from local 
effects, such as urban 
"heat islands. " 

(A) G lobal tropospheric temperature anomalies (Jan. 1 979-Dec.2002) 
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(A) shows average monthly temperatures of the lower troposphere, which have alternately warmed and cooled in the 
last 24 years. The more sizable temperature rise in 1998 was caused by the EI Nifio effect. In the entire period, there is a 
weak cooling of approximately -0.06°C per decade. 

(8) shows the devia
tions in temperature from 
the seasonally adjusted 
average in the lower strat
osphere. The 1982 tem
perature rise was caused 
by the pollution of the 
stratosphere with sulfuric 
acid aerosols from the . 
eruption of volcano EI 
Chichon; similarly, the 
rise in 1 99 1  was caused 
by the eruption of Mt. 
Pinatubo in the Philip
pines. The coldest month 
recorded in the strato
sphere occurred in Sep
tember 1996. 

These measurements 
are in conflict both with 
the results of ground 

(8) Global Stratospheric Temperature Anomalies: Jan. 1 979-Dec. 2002 
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measurements, which indicate a sharp rise in temperature, and with the computerized models, which predicted that the 
lower troposphere would be heated more than the Earth's surface. 

Source: Adapted from R. Spencer and J. Christy, 2003. "What Microwaves Teach Us About the Atmosphere," 
http://www.ghcc.msfc.nasa.gov/overview/microwave.html. 2003. 
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correspondence between the tempera-
ture of the Northern Hemisphere and the 
1 1 -year cycles of the sunspot appear
ances, which are a measure of Sun's 
activity.50, 51 The variations in solar radi-
ation observed between 1 880 and 1 993 
cou ld account for 7 1  percent of  the 
global mean temperature variance (com
pared to 51 percent for the greenhouse 
gases' part a lone), and correspond to a 
global temperature variance of about 
OA°C.34 

However, in 1 99 7 ,  it sudden l y  
became apparent that t h e  dec i s i ve 
impact on c l imate change fluctuations 
comes not from the Sun, but rather 
from cosmic rad iation . Th is came as a 
great su rpri se, because the energy 
brought to the Earth by cosmic rad ia
tion is  many times sma l ler than that 
from solar rad iation .  The secret l i es i n  
the clouds: The impact o f  clouds on c l i -
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mate and temperature i s  more than a 
hundred times stronger than that of car
bon d ioxide. Even if the CO2 concen-

1 985 1 990 
Years 

1 995 

tration in the a i r  were doubled,  its 
Figure 9 greenhouse effect wou ld be cance l led 

by a mere 1 percent rise i n  c loudiness : 
The reason is s i m p l y  that  greater 
c loud iness means a larger deflect ion of 
the solar rad iation reach i ng the surface 
of our planet. (See F igure 9 .) 

VARIATIONS IN COSMIC RAY I NTENSITY AND CLOUD COVER 
(1 984-1 994 ) 

I n  1 997, Danish scientists H .  
Svensmark and E .  Fr i is-Christensen 
noted that the changes in c loud i ness 
measured by geostationary sate l l ites per
fectly coincide with the changes in the 
intensity of cosmic rays reach ing the tro
posphere: The more intense the radia
tion, the more c1ouds.52 Cosmic rays 
ionize air  molecu les, transforming them 

Cosmic radiation comes to the Earth from the depths of the Universe, ionizing 
atoms and molecules in the troposphere, and thus enabling cloud formation. 
When the Sun's activity is stronger, the solar magnetic field drives a part of 
cosmic radiation away from the Earth, fewer clouds are formed in the tropo
sphere, and the Earth becomes warmer. 

The figure shows an astonishing coincidence between the changes in the 
cloud cap in the troposphere and the changes in cosmic radiation intensity in 
the period 7 984- 7 994. 

Source: N.D. Marsh and H. Svensmark, 2000. "Low Cloud Properties Influenced by Cosmic Rays;' 
Physical Review Letters, Vol.  85, pp. 5004·5007 

into condensation nuclei for water vapor, where the ice crys
tals-from which the c louds are created-are formed. 

The quantity of cosmic radiation coming to the Earth from 
our galaxy and from deep space is control led by changes i n  
the so-cal led solar wind. I t  i s  created b y  hot plasma ejected 
from the solar corona to the distance of many solar d iameters, 
carrying ionized particles and magnetic fie ld l i nes. Solar wind, 
rush ing toward the l im its of the Solar System, drives galactic 
rays away from the Earth and makes them weaker. When the 
solar wind gets stronger, less cosmic radiation reaches us from 
space, not so many clouds are formed, and it gets warmer. 
When the solar wind abates, the Earth becomes cooler. 

Thus, the Sun opens and c loses a c l imate-control l ing 
umbre l la  of clouds over our heads. Only in recent years have 
astrophys icists and physicists spec ia l iz ing in atmosphere 
research studied these phenomena and their mechan isms, i n  
the attempt t o  understand them better. Perhaps, some day, we 
wil l  learn to govern the clouds. 

The cl imate is constantly changing. Alternate cycles of long 
cold periods and much shorter interglacial warm periods occur 
with some regularity. The typical length of c l imatic cycles in the 
last 2 m i l l ion years was about 1 00,000 years, d ivided into 
90,000 years for Ice Age periods and 1 0,000 years for the warm, 
interglacial ones. With in  a given cycle, the d ifference in tem
perature between the cold and warm phases equals 3°C to 7°C. 
The present warm phase is probably drawing to an end-the 
average duration of such a phase has a l ready been exceeded by 
500 years. Transition periods between cold and warm c l imate 
phases are dramatical ly short: They last for only 50, 20, or even 
1 to 2 years, and they appear with virtual ly no warn ing. 

What Wil l  Be the Earth's Fate? 
It is d ifficult to predict the advent of the new Ice Age-the 

time when continental g lac iers w i l l  start to cover Scandinavia, 
Central and Northern Europe, Asia, Canada, the U n ited States, 
Chi le, and Argentina with an ice l ayer hundreds and thou-
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sands of meters th ick;  when mounta in  g laciers i n  the 
H imalayas, Andes, and Alps, in  Africa and Indonesia, once 
again wi l l  descend into the val leys. Some cl imatologists claim 
that this wi l l  happen in  50 to 1 50 years.53, 54 

What fate awaits the Baltic Sea, the lakes, the forests, ani
mals, cities, nations, and the whole infrastructure of modern 
civi l ization? They wi l l  b'e swept away by the advancing ice and 
then covered by moraine h i l ls .  This d isaster wi l l  be incompa
rably more calamitous than a l l  the doomsday prophecies of the 
proponents of the man-made global warming hypothesis .  

S im i lar ly, as the study of Fr i is-Christensen and Lassen50 
shows, observations in Russia establ ished a very h igh correla
tion between the average power of the solar activity cycles (of 
1 0  years to 1 1 .5 years duration) and the surface air tempera
ture, and " leave l ittle room for anthropogenic impact on the 
Earth's c l i mate."55 Bashkirtsev . and Mashn ich, Russian physi
cists from the Institute of Solar-Terrestrial Physics in  Irkutsk', 
found that between 1 882 and 2000, the temperature response 
of the atmospheric air  l agged beh ind the sunspot cycles by 
approximately 3 years in I rkutsk, and by 2 years over the entire 
globe.56 They found that the lowest temperatures in the early 
1 900s corresponded to the lowest solar activity, and that other 
temperature variations, unt i l  the end of the century, fol lowed 
the fluctuations of solar activity. 

The current sunspot cycle is weaker than the preced ing 
cycles, and the next two cycles w i l l  be even weaker. 
Bashki rtsev and Mishnich expect that the m in imum of the sec
u lar cycle of solar activity wi l l  occur between 2021 and 2026, 
which wi l l  resu lt in the min imum global temperature of the 
surface a ir. The sh ift from warm to cool c l imate might have 
a lready started. The average annual a i r  temperature in Irkutsk, 
which correlates wel l  with the average annual global temper
ature of the surface air, reached its maximum of +2.3°C in  
1 997, and then began to drop to + 1 .2°C in  1 998, to +OPC in  
1 999, and to +OAoC in  2000. Th is  prediction is i n  agreement 
with major changes observed currently in biota of Pacific 
Ocean, associated with an osci l lating c l imate cycle of about 
50 years' periodicityY 

The approaching new Ice Age poses a real chal lenge for 
mankind, much greater than a l l  the other chal lenges in h istory. 
Before it comes-let's enjoy the warming, this benign 'gift from 
nature, and let's vigorously investigate the physics of clouds. F. 
Hoyle and C. Wickramasinghe58 stated recently that "without 
some artificial means of giving positive feedback to the cl imate 
. . .  an eventual drift i nto Ice Age conditions appears 
inevitable." These conditions "wou ld render a large fraction of 
the world's major food-growing areas inoperable, and so 
would inevitably lead to the extinction of most of the present 
human popu lation." Accord ing to Hoyle and Wickramasinghe, 
"those who have engaged in uncritical scaremongering over an 
enhanced greenhouse effect raising the Earth's temperature by 
a degree or two should be seen as both misguided and danger
ous," for the problem of the present " is  of a drift back into an 
Ice Age, not away from an Ice Age." 

Wi l l  mankind be able to protect the biosphere against the 
next returning Ice Age? It depends on how much time we sti l l  
have. I d o  not th ink that in  the next 50 years we wou ld acquire 
the knowledge and resources sufficient for govern ing cl imate 
on a global scale. Surely we sha l l  not stop c l imate cool ing by 
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increasing industrial CO2 emissions. Even with the doubl ing of 
CO2 atmospheric levels, the increase in  global surface a i r  tem
perature wou ld be trifl ing. However, it is un l i kely that perma
nent doubl ing of the atmospheric CO2, even using a l l  our car
bon resources, is atta inable by human activities.29 (See a lso 
Kondratyev, Reference 59. )  

Also, i t  does not seem possible that we wi l l  ever gain  influ
ence over the Sun's activity. However, I think that in the next 
centuries we shal l learn to control sea currents and clouds, and 
this could be sufficient to govern the c l imate of our plane

·
t. 

The fol lowing "thought experiment" i l l ustrates how valuable 
our civi l ization, and the very existence of man's intel lect, is for 
the terrestrial biosphere. Mikhai l  Budyko, the leading Russian 
c l imatologist (now deceased), predicted in  1 982 a future drastic 
CO2 deficit in the atmosphere, and claimed that one of the next 
Ice Age periods cou ld resu lt in a freezing of the entire surface of 
the Earth, including the oceans. The only n iches of l i fe, he said, 
would survive on the active volcano edges.6o 

Budyko's hypothesis is sti l l  controversia l ,  but 1 0  years later 
it was d iscovered that 700 mi l l ion years ago, the Earth al ready 
underwent such a disaster, changing i nto "Snowbal l  Earth," 
covered in  wh ite from Pole to Pole, with an average tempera
ture of minus 40°C . 1 5  

However let's assume that Budyko has been right and that 
everything, to the very ocean bottom, w i l l  be frozen. Wi l l  
mankind survive this?  I th ink yes, it wou ld .  The present tech
nology of nuclear power, based on the nuclear fission of ura
n ium and thorium, wou ld secure heat and electricity suppl ies 
for 5 b i l l ion people for about 1 0,000 years. At the same time, 
the stock of hydrogen in  the ocean for future fusion-based 
reactors would suffice for 6 bi l l ion years. Our cities, industrial 
plants, food-producing greenhouses, our l i vestock, and also 
zoos and botanical  gardens turned into greenhouses, could be 
heated virtua l ly  forever, and we cou ld survive, together with 
many other organ isms, on a planet that had turned into a 
gigantic glacier. I thi nk, however, that such a "passive" solu
tion wou ld not fit the gen ius  of our future descendants, and 
they wou ld learn how to restore a warm cl imate for ourselves 
and for everything that l ives on Earth. 

Professor Zbigniew Jaworowski is the chairman of the 
Scientific Council of the Central Laboratory for Radiological 
Protection in Warsaw. In the winter of 1 957- 1 958, he meas
ured the concentration of CO2 in the atmospheric air at 
Spitsbergen. During 7 972 to 7 99 7, he investigated the history 
of the pollution of the global atmosphere, measuring the dust 
preserved in 7 7  glaciers-in the Tatra Mountains in Poland, in 
the Arctic, Antarctic, Alaska, Norway, the Alps, the Himalayas, 
the Ruwenzori Mountains in Uganda, and the Peruvian Andes. 
He has published about 20 papers on Climate, most of them 
concerning the CO2 measurements in ice cores. 

This article, in a shorter form, appeared in the Polish week
ly Pol ityka on July 72, 2003. 
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NUCLEAR REPORT 

A 'Downwinder' 
Debunks The Myth 
Of Fallout Cancers 
by Dan iel W. M i les 

I am a downwinder, one of many l iving 
"down wind" from the Nevada Test 

S ite, and so are my seven brothers and 
three sisters. We were born and raised 
just two blocks north of the Mormon 
Temple in "Fal lout City" (St. George, 
Utah) and more than 1 00 m i les from the 
test site. I was 1 5  when the fi rst atomic 
bomb was detonated in Nevada in  1 95 1 . 

According to the best and most accu
rate data,! nearly 90 percent of the total 
St. George fallout exposure duri ng the 
entire testing period ( 1 95 1  to 1 963) 
came from the 1 1  test shots in  1 953-
most of it from shot "Harry," detonated 
on May 1 9, 1 95 3 .  During the summer of 
1 953, I, two brothers, and several neigh
bors played hours of basketbal l  i n  our 
backyard. We played in  dust so thick 
you could almost plow it and plant corn . 
Al l of us are sti l l  in good health, despite 
breathing some of shot Harry's debris. 

Th is brings up  the first of several 
downwinders' myths: that John Wayne 
was a victim of fal lout from shot Harry 
(known as " D i rty Harry") .  During an 
episode of the 1 990s television show 
"Sneak Previews," Jeffrey Lyons and 
Michael Melved put the John Wayne 
movie, The Conqueror, on thei r  l ist of 
the worst movies ever made. Then, Mr. 
Lyons said that The Conqueror had a 
sobering real - l ife aftermath :  It was shot 
on location near a p lace pol l uted by 
fal lout from Di rty Harry, and an alarm
ing number of its cast ( inc lud ing John 
Wayne) were later stricken with cancer. 
It was the sensational ist author John G .  
Fu l ler2 who fi rst l i n ked these cancers to 
fa l l out from D i rty Harry, and th i s  
charge has  been echoed by a lmost 
every article, TV specia l ,  or book about 
the a l leged plague of cancers blamed 
on radiation exposure from test fal lout. 

"Harry," the 32-
kiloton nuclear bomb 
test fired May 7 9, 
7 953, at the Nevada 
Test Site. The author 
and his brothers and 
friends, who lived 
7 00 miles away, 
played basketball 
that summer in the 
dust from the 
explosion. 

Does the amount of the radiation 
absorbed by the cast and crew of The 
Conqueror justify l inking their cancers 
to the residue from Di rty Harry? F i rst, it 
shou ld be noted that more than 99 per
cent of the 300 or so d ifferent fission 
products present in  fallout have very 
short half- l ives, and decay rapidly to 
non-radioactive atoms.3 This is a very 
important fact, because fi lming of The 
Conqueror began in June of 1 954-
more than 380 days after shot Harry
and ended in l ate Ju ly that same year. 
"Dirty Harry" was detonated on May 1 9, 
1 953-the n inth of eleven test shots. 
Testing ended in early June of 1 953,  and 
did not resume unti l February of 1 95 5 .  

Accord ing to health physicist Dr. Ray 
D. Lloyd, the total rad iation dose to the 
cast and crew from the fal lout of Dirty 
Harry was about 3 m i l l i rads.4 Dr. Lloyd's 
estimate is based on wel l  establ ished 
decay rates,) which predict a 1 ,OOO-fold 
reduction in  radiation intensity in 343 
days after day 1 ,  and on a study by H .L .  
Beck and A.W. Krey, which determined 
that the total external exposure at St. 
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George over the entire above-ground 
Nevada testing period was 3 ,700 mi l l i 
rads.5 (An intensive three-year study of 
the total external exposure at St. George 
by Lloyd et a l .  g ives a s l ightly h igher 
result  of about 4,000 m i l l i rads.)6 Hence, 
the locals who stayed in  the area during 
the ent ire 1 2-year test ing period 
received about a 3,700-m i l l i rad dose of 
radiation from Nevada Test Site fal lout, 
but Wayne received less than one tenth 
of 1 percent of this amount-about 3 
m i l l irads. 

For perspective, one should know that 
the radiation dose we a l l  receive from 
natural background radiation is about 
300 m i l l i rads every single year-most of 
it from the a i r  we breathe, which con
tains radioactive radon gas. 

Therefore, dur ing the year of 1 954, 
John Wayne, who d ied of l ung cancer 
2 5  years later, received at least 1 00 
t i mes more rad iat ion from Mother  
Nature than  from D i rty Harry. And, he 
received addit ional radiation from h i s  
c igarettes . Wayne smoked more than 
fou r  packs of u n fi l tered c i garettes 
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dai ly, and the tobacco p lant  concen
trates radioactive po lon i u m  (from 
phosphate fert i l izers) in its leaves. In 
add ition, tobacco smoke itself conta ins  
carcinogens. 

Some wi l l  say that we have overstated 
our case because, as author Fu l ler omi
nously tel l s  h is  readers, "The pluton ium 
levels i n  Utah were 3 .8  times h igher 
than anywhere else in the country."l 
After stating this "fact, " F u l ler l i nks 
Wayne's lung cancer to inhaled p lutoni
um. Pluton ium has a half-l ife of about 
25,000 years, which means that more 
than 99.9 percent of D i rty Harry's 
deposited plutonium was sti l l  around 
when The Conqueror was being fi lmed. 
As usual, Fu l ler gives no source for th is  
"fact," but I did fi nd the fol lowing i n  a 
letter written by Governor Matheson of 
Utah and sent to several d ifferent offi
cials of the Carter Admin i stration:  "The 
1 974 study determi ned that the levels of 
plutonium i n  the Utah soi ls  were up  to 
3.8 times that of anywhere else i n  the 
Un ited States. "B 

Here are the actual facts from the 
1 974 study by E .P. Hardy of p luton ium 
levels in  Utah.9 The highest reading was 
obtained on a soi l  sample taken near 
Provo, Utah-a reading 3 . 8  times h igher 
than the lowest readings found in sam
ples elsewhere in  the U n ited States. The 
pluton ium level from the Nevada Test 
Site fal lout near St. George was less than 
one-th i rd of that found near Provo. But 
of vastly greater importance, i s  the fact 
that plutonium's contribution to fal lout's 
total radioactivity in 1 974 Utah soi l  was, 
according to Hardy's data, whol ly  negl i 
gible-about one-half of 1 percent.9 
Therefore, pluton ium added less than 
0.01 5 m i l l i rads (0.005 X 3 .0) to the 
approximately 300 m i l l i rads of natural 
radiation ·absorbed by John Wayne dur
ing the year 1 954, and the same p luto
nium has contributed essentia l l y  the 
same puny dose year after year to the St. 
George residents. So don't expect a 
belated surge of lung cancers among the 
downwinders, even those downwinders 
breathing dust whi le p laying endless 
hours of basketbal l .  Potboi lers l i ke Fu l ler 
are a crafty bunch-they know that 
there is one falsehood more powerfu l 
than the outright l ie: a partial truth. 

The main concl usion from the scien
tific ana lyses is: By the t ime The 
Conqueror was being fi lmed, the local 
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The site north of St. George, Utah, where John Wayne's film liThe Conquerer" was shot 
in 7 954. Despite claims that Wayne's cancer 25 years later was the result of fallout, in 
fact, Wayne received only a minuscule amount of radiation from the site-about one 
one-hundredth of the 300 millirads of natural background radiation received per year. 

harmful radiation was overwhelmingly a 
result of natural radioactive atoms, not 
the bomb test. Thus, John Wayne wou ld 
have died of lung cancer even if the 
fi lm ing had been done in the Gobi 
desert or Ti mbuktu .  B laming " D i rty 
Harry" for Wayne's lung cancer is l i ke 
b laming  sk in  cancer on moo n l ight 
instead of sun l ight. Sadly, dull truths are 
no match for exciting myths. 

Wallowing in Cold War Myths 
The second downwinder myth is that 

the bu lk  of the fa l lout from above
ground nuclear tests was dumped on 
southern Utah (Washington County, I ron 
County, and Kane County). Oh, how 
some of the locals love to wal low in this 
myth-their proof that the Cold Warriors 
were more than wi l l i ng to offer up the 
loca ls as sacrificial  lambs. The 1 4-year 
study by the National Cancer Institute, 
released in 1 997, debunks this myth. l O  

Eight counties in  Montana and four 
counties i n  Idaho actu a l l y  suffered 
greater overa l l  fal lout doses than Utah's 
hardest h i t  area (the St. George area). 

Accord i ng to th is  study, Meagher 
County in Montana received 50 percent 
more fal lout than Utah's St. George area; 
1 0  times more fal lout than Iron County, 
and 3 times more fal lout than Kane 
County. The National Cancer Institute 
results show that every county in Idaho, 
Montana, Colorado, North Dakota, 
South Dakota, Nebraska, Kansas, 

Oklahoma, Missouri, and Iowa received 
more fa l lout than Iron County. So did a l l  
counties in  I l l inois except one, a n d  so 
did many counties in most other states. 

Many of the fa l lout clouds bypassed 
southwestern Utah entire ly; some went 
up the Nevada-Utah border and then to 
northern Utah, or parts of Idaho, 
Montana, and Wyoming. Others went 
southwest i nto Arizona, and a few even 
went westward towards Cal iforn ia, 
before swinging eastward. For example 
the Buster: Baker 1 95 1  cloud crossed 
over the Ca l i fornia coast and spent sev
eral days over the Pacific before return
ing i n land over San Diego. Much of 
Buster: Baker's debris wou ld later fa l l  to 
Earth as radioactive ra in  near Lexington, 
Massachusetts . 1 1  Most of the debris 
from the 1 95 1  Ranger: Able and Ranger: 
Baker shots fel l  on the East Coast. 1 1  

The  National  Cancer Institute resu lts 
suggest that the downwi nder popu la
tion should be expanded to inc lude 
most res idents l iv ing between Nevada 
and the Atlantic Ocean .  This  should 
scare the he l l  out of the U.S.  govern� 
ment, because it opens the floodgates 
to compensation seekers. U nder the 
Radiation Exposure Compensation Act, 
passed by Congress in 1 990, compen
sation i s  currently l i m ited to u ran i u m  
m iners, test s ite workers, and t h e  imme
diate downwind population l iv ing i n  
sparsely popu lated southern Utah, east-
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ern Nevada, and northern Arizona. 
Open ing up the Compensation Act to 
i n c l ude those 50 m i l l ion or so 
American cancer victims s ince the first 
test shot in 1 95 1  wou l d  cost the gov
ernment several tri l l ion dol lars. 

What Cancer Epidemic? 
The third myth is a gigantic one. Over 

and over again,  the main newspapers in  
the fal lout area ( The Spectrum, The 
Deseret News, The Salt Lake Tribune) 
and most of the national print and elec
tronic media, have hyped the myth of a 
cancer epidemic among the population 
of southwestern Utah as a resu lt of fal lout 
from nuclear detonations at the Nevada 
Test S ite. And so have the potboi lers. The 
books and articles by the fal lout potboi l
ers, selectively used information that 
supported predetermined conclusions, 
and relied heavi ly on anecdotal reports, 
undocumented "facts," and epidemio
logical studies that were pre l iminary in 
design or flawed in concept. One widely 
referenced study by these authors was 
conducted by an amateur epidemiologist 
using untrained volunteers ! 

There was a marked tendency by the 
potboi lers to ignore later studies, to 
pooh-pooh them, or to question the sci
entific i ntegrity of the researchers 
i nvolved, even though the l ater studies, 
which gave evidence of a far weaker or 
nonexistent cancer-fal lout association, 
were better designed, more focussed, 
more exhaustive, and better executed. 

The readers of 2 1 st Century are wel l 
aware of the sensational ist med ia cover
age of rad iation and nuclear power 
issues that has long h indered accurate 
commun ication of rad iation risk to the 
publ ic .  The 2 1st Century readers wi l l  
not b e  surprised that the hyped fal lout
induced cancer epidemic is not sup
ported by carefu l epidemiological stud
ies. The term "carefu l"  is used advised
ly, because the myth is seemingly sup
ported by two studies1 2, 1 3  report ing 
excess cancer, primari ly leukemia, in  
the h igh-fal lout area. The study by J .L .  
Lyons et  a l . 1 2 exercised appropriate cau
tion in i nterpreting results, but the press 
and potboi lers were far less carefu l .  A 
careful examination of the Lyon report 
reveals that, instead of establ ish ing the 
poss ib i l ity of an assoc iation between 
low-level rad iation and leukemia, there 
is i nstead evidence that rad iation pre
vents chi ldhood cancers. The data gen-

erated by the Lyon report actual l y  sup
port the possib i l ity that low-level rad ia
tion prevents cancer-a poss ib i  I i ty 
amply supported by recent art icles in  
2 1st Century.1 4, 1 5 

This poss ib i l ity, unth inkable i n  today's 
media-induced hysterical fear of even a 
s ingle m i l l i rad of radiation exposure, 
was described by Dr. Charles E. Land i n  
the same issue of The New England 
Journal of Medicine where the Lyon 
report appeared . 1 6  The death rate for a l l  
ch i ldhood cancers i n  the Lyon study 
were lower for the "exposed" group i n  
the "high-exposure" area than for the 
groups in  the lower exposure areas. 

A few years later, Land et a l .  reexam
ined the radiation-leukemia association, 
using the National Center for Health sta
tistics for 1 950 to 1 978, and concluded 
that there was no pattern of excess 
leukemia mortal ity that supported a 
causal association with fal lout exposure, 
and that the excess reported by Lyon 
reflects an abnormally low rate in south
ern Utah during the pre-exposure peri
od, 1 944 to 1 949 , 1 7  H .L .  Beck and A.W. 
Krey came to a s im i la r  conclusion, 
based on thei r  findings that radiation 
doses received by the southern Utahans 
were much too low to produce excess 
leukemias: "it seems un l i kely that the 
excess leukemias observed by Lyon 
resulted from exposure to the Nevada 
Test Site fal lout."8 

An exhaustive th ree-year epidemio
logical study of three southwestern Utah 
counties, Washington, i ron, and Kane, 
by the National Cancer institute, found 
no increase in  cancer r isk that might be 
attributable to fal lout, with the possible 
exception of leukemia. 18  Accord ing to 
this study, which covered the 1 6  years 
prior to 1 980, the relative cancer risk in  
these counties was less than that for thei r  
counterparts elsewhere in  Utah. The per 
year cancer death rate, averaged over 
the 1 6  years, was 1 1 3  per 1 00,000 for 
the exposed counties, compared to 1 22 
per 1 00,000 for the rest of the state. The 
U .S .  yearly rate over the same time peri
od was 1 66 per 1 00,000. 18  

More recent studies also reject the Lyon 
study. A 1 990 case-control study found a 
weak but not statistically significant asso
ciation between bone marrow dose and 
all types of leukemia.1 9 And Dr. Ray D. 
Lloyd concluded from his study1 on fal l
out-i nduced leukemia i n  Washington 
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County that " . . . the effect of Nevada Test 
Site fal lout exposure was small if not 
entirely absent. . . .  " He further concluded 
that if, essentia l ly, . no leukemias were 
induced among the Washington County 
population by fal lout, then virtual ly no 
other cancers were induced. 

E.s. Weiss20 and later M.L .  Rall ison 
and coworkers2 1 , 22 conducted a large 
c l i n ica l  study of thyroid d isease in down
wind chi ldren, beginn ing in 1 965 . A 
group consist ing of ch i ldren of Graham 
County, Arizona, which was essentially 
free of fal lout, was selected as the control 
group. The two cases of thyroid cancer 
detected in the study were both in unex
posed ch i ldren.  Thyroid abnormalities 
were d i stributed evenly between the 
exposed and unexposed chi ldren.  

John G .  Fu l ler ignored a l l  these pub
l ished results in his book The Day We 
Bombed Utah. i nstead, in  his  patented 
style of bui lding a case from half-truths, 
prel iminary studies, and undocumented 
facts,23 Ful ler notes that 40 school chi l
dren in the St. George area had indica
tions of thyroid problems, and then 
writes: "The non-fal lout control area of 
Graham County, Arizona, showed a 
marked contrast. There were only eight 
cases."24 Fu l ler's source for this was very 
prel iminary, and the never-publ ished data 
obtained by E.s. Weiss. Weiss's published 
results,20 which were ignored by Fu l ler, 
determined that there was no d ifference 
in the i ncidence of thyroid d i sease 
between the exposed and unexposed 
chi ldren. S imi larly, two other one-sided 
treatments of the health effects of radioac
tive fal lout from weapons testing trumpet
ed Weiss's prel iminary results, but not his 
published resu lts. 1 1 , 25  

A more recent study26 of thyroid d i s
ease among 3,545 subjects, who had 
been ch i ldren l iv ing in  southwestern 
Utah during the atmospheric testing 
period, concluded that there was no sta
tistica l ly  s ign ificant association between 
exposure from fal lout residues and thy
roid cancer. Early est imates of radiation 
doses from rad io-iod i ne in  mi lk  to the 
thyroids of st. George ch i ldren were as 
high as 1 20 rads�a number that fal lout 
alarmists persist in  reporting.24, 25 

Dr. Ralph E .  Lapp, who is a well  
known expert on radiation protection 
and the author or co-author of numerous 
artic les and 22 books on biological 
effects of ionizing radiation, has summa-
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"Fallout City"; St. George, Utah, looking south toward the Mormon Temple. The 
main fallout effect is radiation phobia. 

rized the Utah s ituation thus ly :  
"Epidemiologic studies on the Utah res
idents have disc losed no i ncrease i n  
cancer risk that might b e  attributable to 
fallout. Health su rvey data i n  Utah do 
not indicate an assoc iation between 
ch i ldhood leukemia and res idence 
downwind from the test s ite."27 It should 
be noted that Lapp, a nuclear physicist, 
was an early critic of the Atomic Energy 
Commission's safety measures duri ng 
weapon testing. 

The 1 984 study by amateur epidemi
ologist Carl Johnson13 rel ied on data 
gathered by untrained volu nteers mak
ing phone cal ls us ing the 1 96 1  tele
phone d i rectories for towns in south
western Utah and neighboring parts of 
Nevada and Arizona. By the t ime 
Johnson began h is  study, many south
western Utahan were sure they were 
doomed. (The real health effects of 
media-induced psychological stress on 
downwi nders has never been assessed.) 
In this atmosphere of pan ic, an overre
porting of incident cancer cases wou ld 
be expected. Moreover, self-reports of 
diseases is hardly state-of-the-art epi
demiology; these cancers were not med
ical ly confirmed. Carl Johnson was, after 
a l l ,  not a professional epidemiologist, 
yet h is  work is much more widely refer
enced than the far more cred i b l e  
Machado et a l .  analysis o f  cancer rates 
cited above. 18  The results of the two 
studies could hard ly  be more contrad ic-

tory. Johnson reported a 4,500 percent 
increase in leukemia (doses of hundreds 
of rads wou ld be requi re to produce this 
increase). 

F ina l ly, I wish to note that only a pot
boi ler bu i lds a whole case arou nd a few 
prel i m i nary epidem iological  studies .  
Competent epidemiologists exert great 
restra int when dea l ing with rare d isease 
rates; they know that rare diseases such 
as leukemia w i l l  experience greater 
fluctuations by chance alone, over a 
short period of time, than w i l l  more 
common d iseases. Rates are averages
averaged over time and over l arge pop
u l ations-that can vary widely over 
short time periods and sma l l  popula
tions. R ight now, by chance a lone some 
local ities are experiencing h igher than 
normal leukemia rates, even several 
t imes h igher. If you can find one of 
these local ities, and find an offending 
pol l utant nearby, presto, you have the 
makings of a new potboi ler. Its real ly  
just that s imple.  

Not a few of the local downwinders 
tend to bel ieve that southwestern Utah 
was a cancer-free zone before the testing 
began, and that every cancer case since 
is the result  of fal lout. This bel ief is not 
l i m ited to cancer-almost every human 
a i l ment suffered by some of our locals is 
blamed on fal lout. Of course, we wi l l  
never know whether or not the fal lout 
over southwestern Utah or the rest of 
America caused extra cases of cancer 

which are lost in  normal cancer rates, 
but we do know there was no cancer 
epidemic in  southwestern Utah .  

What i s  remarkable is how radiation 
hysteria made strange bedfe l lows-the 
conservative, putative victims of fallout in  
southern Utah and the rad ical antinuclear 
lobby. Tal k  about strange bedfe l lows
conservative Senator Orrin Hatch, a Utah 
Republ ican, and a host of l i beral senators 
are promoting a mu lti-m i l l ion-dollar give
away to local  cancer vict ims.  The 
nation's taxpayers shou ld be outraged; 
they get cancer at a greater frequency 
than the people of southwestern Utah. 
Perhaps the rest of the nation's popula
tion shou ld be h i ring lawyers to demand 
thei r m i l l ions because the government 
did not expose them to a cancer-preventing 
dose of rad iation.  

The downwinders' myths, l ike radia
tion phobia general ly, are supported by 
the hysterical and untruthful ways in  
which radiation and nuclear energy are 
depicted i n  the media.  The med ia has l it
tle interest in  combatting downwinders' 
myths or myths about Three Mi le Is land, 
Chernobyl, H anford, Rocky F l ats, 
Savannah R iver, Oak Ridge, Fernald, 
Detroit, or radiation effects in  genera l .  
The media and potboi lers tend to ignore 
pro-nuc lear experts and recru it their 
"experts" from non-nuclear d iscip l i nes, 
or from ex-scientist l i ke Ernest Sternglass 
(of fal lout-caused-fa l l  i ng-SAT-scores 
fame), Arthur  R .  Tampl in ,  and John W. 
Cofman. The med ia love "experts" who 
use unrestrai ned language, exaggerated 
estimates, and wi ld predictions, which 
help fuel public concern and hype rat
ings and book sales. Cofman, for exam
ple, in the case of " Irene Al len v. The 
U nited States of America," arrived at 
probabi l ities exceed ing 50 percent that 
the plaintiffs' cancers were caused by 
fallout.28 Cofman based h is  figures on 
the very h igh estimates of exposure from 
an amateur epidemiologist-the afore
mentioned Carl Johnson. 

Radiation phobia, a cultural ly mediated 
reflex, is going to persist for a long, long 
time, and so are the downwinders' myths. 
Let's hope that the LaRouche Youth 
Movement, based on a respect for truth 
and science, can change this unfounded 
fear-and the media that spreads it. 

Dr. Daniel Miles, a former physics 
teacher, is now Professor Emeritus at 
Dixie State College in Utah. 
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ARTICLES ON 
RADIATION 

and HORMESIS 
• T.D.  Luckey, "The Evidence for 
Rad iation Hormesis," Fa l l  1 996 

A comprehensive review of the 
evidence of the beneficial effects on 
health of low-dose radiation. 

• Zbign iew Jaworowski, " Hormes i s :  
The Benefic ia l  Effects of Rad iation," 
Fal l  1 994 

In 1 994, the United Nations 
Scientific Committee on the Effects 
of Atomic Radiation, after 12 years 
of deliberation, published a report 
on radiation hormesis, dispelling the 
notion that even the smallest dose of 
radiation is harmful. 

BACK I SSUES are $5 each ($8 foreign) and can be ordered from 2 1  st Century or at www.21 stcenturysciencetech_com. 
Send check or money order to 

2 1  st Century P.O. Box 1 6285, Washington, D.C. 20041 . 
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BOOKS 

Two Generations of Women Bound for Space 
by Marsha Freeman 
Promised the Moon: The Untold Story of 
the First Women in the Space Race 
by Stephanie Nolen 
New York: Four Walls Eight Windows, 2002 
Hardcover, 356 pp., $22.95 

Almost Heaven:  The Story of 
Women in Space 
by Bettyann Holtzmann Kevles 
New York: Basic Books, 2003 
Hardcover, 256 pp., $25.95 

Women Astronauts 
by Laura S. Woodmansee 
Burlington, Ontario, Canada: Apogee 
Books, 2002 
Paperback, 1 68 pp. , CD-Rom, $21 .95 

Forty years ago, on June 1 6, 1 963, 
Russ ian  parachut ist Va lent i na  

Tereshkova stepped i nto her  Vostok 6 
space capsule, and i nto the h i story 
books, as the fi rst woman in space. It 
was only 20 years l ater that Sa l ly Ride 
became the fi rst American woman i n  
space. Why d i d  it take two decades for 
the Americans to match the Russians i n  
this mi lestone i n  space accompl ish
ments? 

There are many answers to this ques
tion. One, is  ind icated by the fact that 
the Russians did not l au nch a second 
female cosmonaut for nearly two 
decades-Tereshkova's fl ight was not 
part of an "equal-opportun ity" Com
mun ist space program, but a pub l ic ity
getter, in its Cold War competition with 
the Un ited States. I n  fact, even after 
Tereshkova's mission, neither Russian 
nor American space officials bel ieved a 
woman's place was beh ind the contro ls  
of a spacecraft. 

Sa l ly  R ide's fl ight  i n  1 98 3  was 
national news, as Tereshkova's had 
been. But there is  a story that is  much 
less wel l known. For 1 3  women, the 
1 995 fl ight by Air  Force Lt .  Col .  E i leen 
Col l ins  was more important than Sa l ly  
Ride's fl ight, because Col l i n s  was not 
just a passenger aboard the Space 
Shutt le-she was the p i lot. The group 
of 1 3  women had secretly tested as 
astronaut cand idates, at the same t ime 
as the world-famous Mercury Seven 
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O N ,� 

men i n  the early 1 960s. But they never 
flew. 

These three books comprise the h isto
ry of the past, present, and future of 
women astronauts in the American space 
program-those who trained but never 
flew, those who have flown, and those 
whose opportunity to fly is yet to come. 

The 1 9605 FLATs 
Read i ng through the b iograph ical  

sketches of the first 1 3  women to go 
through astronaut testing, described in  
Promised the Moon, and comparing 
them to the post-1 978 women astro
nauts, who have flown i n  space, 
described in  Almost Heaven, it is  obvi
ous that there is no stereotypical female 
astronaut. 

It was not long after the Wright 
Brothers made their first h istorical fl ight 

(the 1 00th anniversary of which we cel
ebrate this year), that women took to the 
skies. And by World War II, women 
were flying freight, crop-dusting, and 
corporate p lanes, and ferrying m i l itary 
a ircraft from the manufacturer to the 
m i l itary p i lots who wou ld fly them i nto 
battle. They entered competitions, and 
achieved world records for d istance, 
a ltitude, and speed, sometimes beating 
the records set by men. Names such as 
Jerrie Cobb, Jackie Cochran, and Amel ia  
Earhart, became household words. 

In 1 959, America was looking for 
astronauts for the new manned space 

program.  Here was a 
chance, the most 
adventurous women 
thought, to meet the 
next chal lenge, and fly 
farther and faster than 
they had ever dreamed. 

At that t ime, Ran
dolph Lovelace II, chair
man of NASA's Life 
Sciences Committee, 
and head of the Love
l ace C l i n i c  in A lbu
querque, New Mexico 
(and a p i l ot as  we l l  
a s  a med i c a l  doctor), 

was asked to take charge of the med
i c a l  scree n i n g  of astronaut  cand i 
d ates. 

Meanwhi le, the engineers who were 
design ing the m ission for the first man i n  
space knew that the capsule to carry h im 
wou ld be  l i m ited by  the relatively sma l l  
rockets they wou ld have to work with. 
Female astronaut-p i lots would be sma l l
er and l ighter, use less oxygen, food, and 
water, and, therefore, would be easier to 
launch, Lovelace and h is  col leagues sus
pected . 

I n  addit ion,  previous stud ies had 
proven that women were more tolerant 
of pa in ,  heat, co ld,  and iso l at ion.  
Lovelace and others working with h im 
bel ieved it was a " logical step," that 
women a lso be tested for "survival in  
space." 
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World-famous aviatrix Jerrie Cobb 
was the fi rst to undergo the gruel ing 
series of physical exams and endurance 
tests that the male Mercury astronaut 
candidates suffered through, and she 
passed with flying colors. Twelve other 
women fol lowed her. So was born the 
Fel low Lady Astronaut Trainees, or 
FLATs. 

But  Randy Lovelace never prom ised 
the women tra i nees that NASA wou ld 
accept fem a l e  astronauts .  H e  may 
have been a b ioastronautics pioneer, 
but he was not a po l i tica l  mover and 
shaker. 

A Woman's Place 
Nolen's book brings back to the read

er what the reality was for women in the 
1 950s-before the Civ i l  Rights legis la
tion of the Kennedy/Johnson years, and 
before equal rights for women was 
national pol i cy. 

A woman's place, especia l ly  after the 
" lean years" of World War II, was at 
home having ch i ld ren .  Women i n  
"mens' jobs," l i ke flying a i rplanes, were 
looked at askance, and gossips won
dered if they were j ust tomboys or were 

lesbians. And imagine the outrage if a 
mother were lost in an accident in  
space! 

NASA never flew the FLATs . The 
banal ity of the cultural  matrix of the 
1 950s defined women "by a domestic 
role, as wives and mothers and con
sumers whose l ives in  new suburban 
tract houses embodied the American 
dream," Nolen states. But the FLATs 
were the pioneers. 

"We're very gratefu l, because now we 
have a future," the Fel low Lady 
Astronaut Trainees told Lt. Col . E i leen 
Col l ins shortly before she became the 
first woman to pi lot a Space Shuttle. " I 'm 
very gratefu l, because now I have a 
past," Col l ins told the FLATs. 

Finally, Almost Heaven 
Bettyann Kevles brings the story of 

women in space to the present, by pro
viding detai ls  of the l ives of the extraor
d inary women chosen in 1 978 i n  
NASA's fi rst astronaut class to inc lude 
females. 

Even more so than the F LATs-who 
were both rich and poor, rural and 
urban, pol itical firebrands and shy and 

reti r i ng-NASA's fi rst women astronauts 
inc luded those who had wanted to go 
into space s ince ch i ldhood, and those 
who had never thought about it unt i l  the 
opportun ity arose. Each has her own 
story, and the variety among them is 
interest i ng, and i nsp i r ing .  The fi rst 
women astronauts did not fly the vehi
c le, but were m ission or payload spe
c ia l i sts, who had responsib i l ities for 
either scientific experiments or a specif
ic function or piece of equipment on 
thei r  m ission. 

Some of the women flew only once; 
others made it thei r career. And, as one 
sign of the cu ltu ral  change from the 
1 950s, th ree woman astronauts, and one 
elementary school teacher, d ied in the 
Chal lenger and Columbia Space Shuttle 
accidents, but no one has cal led for 
women to be excluded from the Space 
Shuttle program .  

Apogee's Women Astronauts al lows 
the reader to meet these special women, 
virtua l ly  in person, with the inclusion of 
a CD-Rom conta in ing video interviews 
with eight women astronauts, inc lud ing 
Ei leen Col l i ns .  

A Truthful Book on Water Resources 
by Marc ia  Merry Baker 

World Water Resources at the Beginning 
of the 21 st Century 
Editors: IA Shiklomanov and 
John C. Rodda 
New York: Cambridge University Press, 
2003 
Hardcover, 435 pp., $ 1 50 

I t is not usual to review a physical  sci
ence reference text, but this new 

release deserves special  mention. Edited 
by I .A .  Sh i klomanov of the State 
Hydrological Institute of the Russ ian 
Federation, and by John C. Rodda, Past 
Pres ident of the I nternational  
Association of Hydrological Sciences, 
Centre for Ecology and Hydro logy, 
Wal l ingford, Oxford, the book is copy
righted by U N ESCO. 

The monograph is valuable because it 
has, a l l  in  one place, the most recent 
data on world fresh-water resources-by 
continent, by country, and with analysis. 
Its main usefu lness comes from the open
ness of its premises regard ing what it 

cal ls, the "anthropogenic" impact on 
rivers and lakes. Academ ic ian 
Shiklomanov states in  his  introduction, 
"For the fi rst time in  history the ava i labi l
ity of water resources and their  distribu
tion in  space and time has begun to be 
determined by human activity, in addi
tion to the natural variations in  c l imate." 
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Therefore, the point is imp l ic it ly 
posed, i n  the regional  summaries 
throughout the book, that mankind's 
intervention can and must be made, 
us ing technology, to increase "natural" 
resources. 

In the case of North America, the 
author of this section, A.Z.  I smai lova, 
reviews the la rge-scale water transfer 
projects that were proposed decades 
ago-the North American Water and 
Power A l l i ance  ( N AWAPA), the 
CeNAW P  (Centra l American Water 
P roject), and the G RA N D  Cana l  
(G rand Recyc l  i ng  a n d  Northern 
Deve lopment) P roject. B ut, as the 
book notes, as of the 1 9 70s, th is  k ind 
of  outlook was abandoned. The truth
fu l identif ication of such a sh ift, and 
other features of the study, recom
mend it. 

Marcia Merry Baker is the Econo
mics Editor of Executive I ntel l igence 
Review. 

BOOKS 



Dear Colleagues: 

In the course of the last century, fundamen
tal scientific research gained an increasingly 
dominant influence on human affairs, 
changing the course of history. The crudal 
technological revolutions of the 20th 
Century, such as aviation and space explo
ration, nuclear energy, lasers, and micmelec
tronics, have been intimately bound up with 
fundamental progress in sdence. Without 
any doubt, the impact of fundamental 
research on the development of human sod
ety will continue to grow over the coming 
decades. 

History provides many examples of elis
coveries that were at first rejected, ignored, 
underestimated, or even suppressed, but 
without which modem life would hardly be 
imaginable today. In our times, the task of 
gauging new ideas has become more compli
cated, owing to a whole range of factors, 
such as: 

• The tendency toward narrow spedalization 
in sdence, in contrast to the wide scope of 
knowledge and thinking, needed to appre
date the significance of revolutionary new 
ideas. 

• The growth of "informational noise," 
including prejueliced and misleading infor
mation, as a result of which important 
ideas tend increasingly to be overlooked. 

• The growth of influence of commerdal 
spedal interests, supplanting the interests 
of sodety as a whole, and lobbying for 
ideas that are often not the best. 

This international conference is devoted 
to searching out and propagating scientific 
ideas, which have thus far been either over
looked or insuffidently recognized, but 
which have the potential to Significantly 
change the future of humanity. A high pri
ority of the conference organizers is to 

attract partidpation from the new, young 
generation of students and sdentists, who 
will play a dedsive role in building our 
future. 

In the past, the generation and transmis
sion of power, and the production and use of 
materials and natural resources, have been 
two key areas, through which fundamental 
scientific breakthroughs have transformed 
the life of sodety. No doubt they will contin
ue to play a dedsive role in the 21st Century. 
Accordingly, the Program Committee will 
give priority attention, in the selection of 
papers, to these two main areas. 

Call for Papers 
In accordance with the goals of the confer
ence, papers for presentation must contain 
proven scientific ideas, whose elaboration 
and application can have a Significant 
impact on the future of mankind. 

Abstracts in electronic or printed form 
should be submitted to the Organizing 
Committee of the Conference by no later 
than December 31, 2003. Expanded sum
maries of presentations will be published in 
a conference volume (in book form as well 
as compact elisc) . The length of the written 
summaries should be limited to approxi
mately 8,000 characters and 3 eliagrams. 
After consideration by the Program 
Committee, but no later than March 1, 
2004, the Organizing Committee will 
inform authors concerning the acceptance 
of papers for publication, invitations for par
tidpation in the conference, and honoraria. 
Selected presentations will be published in 
full length in Russia, USA, France and 
Germany. Partidpants, whose papers are not 
chosen for oral presentation, have the 
option to present them as poster papers. 
Papers can be submitted in both Russian 
and English. 

Organizing Committee 
Alexander Kravets, NORDECO EURASIA 

(Chairman) 

Dr. Jonathan Tennenbaum, Schiller Institute, 

Germany (Co-chairman) 

Dr. Sergei Cherkasov, Vemadsky State 
Geological Museum (Co-chairman) 

Laurence Hecht, 21st Century Science and 
Technology, (USA) 

Emmanuel Grenier, Fusion, (France) 

For registration information and fees, contact: 
scienceandfuture@sgm.ru 
• Dr. Jonathan Tennenbaum, Schiller-Institut, 

Postfach 5301 0-65043 Wiesbaden, 
Germany; Tel:  +49 30 39408043, Fax: +49 
30 46064837 

• Dr. Sergei V. Cherkasov, Director of 
International Cooperation, Vernadsky State 
Geological Museum, Russian Academy of 
Sciences, Ulitsa Mokhovaya I I, Moscow, 
Russia, Tel/Fax +7(095) 292 0586 
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