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EDITORIAL 

Free Science 
Fr�m Linearity 

The currently ongoing and world­
wide co l l apse of financ ia l  va lu­

ations, s ignal s  the fai l u re of  the fraud 
known as the New Economy. Whi le  a 
proverbia l  "sucker" may be born every 
minute, there was never any excuse for 
men of science to have been taken in 
by the New Economy hoax. That so 
many were, i s  symptomatic of a 
deep, axiomatic flaw which infects the 
th inking of the victims of this hoax in 
al l  areas, science most of a l l .  G reed 
a lone, cannot expla in the error. 

In this century, the problem dates to 
the insistence by Bertrand Russe l l  and 
h is fol lowers that physical processes 
can be reduced to c losed systems of 
mathematical formal isms, based on the 
anti-Leibnizian ideology of l inearity in 
the sma l l .  As promoted by Norbert 
Wiener and the early founders of sys­
tems analysis, th is led to the current 
insanity that "model l ing" can rep lace 
experiment as the determinant of truth .  
We do not exaggerate. Just consider the 
celebrated case of the app l ication of 
methods of computer "benchmarking" 
to product design in the Mercedes A­
c lass, the luxury car that rol l ed over on 
demand. 

But once one understands the prob­
lem, th is  shocking example of fai l u re 
in the heart of one of the world's once­
great engineering fi rms, is itself triv ia l .  
In fact, i t  is the enti re wor ld economy 
that has been subjected to such l unatic 
methods .  The argument which d rove 
the col l apse of the real physical  econ­
omy of the U .S .A. from the early 
1 970s, that a nation can d ispense with 
its agro-industr ial  productive capab i l i ­
ty, and become a "service economy," i s  
symptomatic of  the d i sease. So,  too i s  
the assumption that cheaper is better 
(or more "efficient"), and the l unatic 
worsh ip  of a so-cal led free m arket. 
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Cost-benefit ana l ys i s ,  a fraudu lent 
accounting practice deeply intertwined 
with systems ana lys is ,  is based on 
acceptance of the same methodologi­
cal error. 

The scientist who argues that these 
are matters of economics, not science, 
is m issing the point.  He is usua l ly  the 
same one, who, in the next breath, is 
heard bemoaning the lack of respect 
and fund ing for science by government 
and the publ ic .  He has bought into the 
New Economy del usion, whether or not 

.he currently  holds t it le to NASDAQ 
paper. 

Principles of Economy 
J ust to review the essent ia l  princ ip le 

of economy involved, the fu l ler treat­
ment of wh ich can be found else­
where :1 The m odern conception of 
economy derives from a notion enun­
c iated by Gottfried Wi lhe lm Leibniz in 
the essay "Science and Soc iety." Th is is 
the understand ing that the only prov­
able source of generation of wea lth is 
the development of the creative pow­
ers of human intel lect. Wealth does 
not l ie, as one school had it, in agri­
cu ltu ra l  l and and m ines, nor, as anoth­
er had it, in the process of exchange 
("buy cheape, se l l  deare"), nor in the 
average hours of labor embod ied in a 
commod ity. 

Leibniz's conception was that which 
had a l ready proven itself in the rapid 
rates of increase of population and l ife­
span experienced in Lou is Xl's France, 
and Henry VII's England. From the suc­
cessful experience of these first modern, 
sovereign nation-states, emerged the 
notion that came to be known in Engl ish 
usage as Commonwealth. The concep­
tion of the United States, in the m ind of 
such founders as Benjamin Frankl in, 
Alexander Hami l ton, and Frankl in's pro­
tege Mathew Carey, was the expl icit 
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real ization of the Leibnizian doctrine of 
economy. 

Science, as seen from th i s  stand­
point, i s  the means by w h i c h  h um an 
soc iety progresses. The d i scovery of a 
new physical  pr inc ip le, and i ts i m p le­
mentation in the form of technology, 
is the only  basis  for h uman p rogress. 
So, a paradox a r i ses : A c reat ive 
thought wh ich  leads to d i scovery of a 
new physical  princ ip le  (a colorless, 
odor less, and a l most m ass- less  
"object"), i s  the pr imary dr iver of eco­
nom ic growth.  Th i s  non-th ing, wh ich  
Leibniz wou l d  ca l l  a greater m onad, i s  
not reduc ib le  to any mater ia l  e lemen­
tarity. 

Failure of I nformation Theory 
In c lose connection with th i s  d i scov­

ery comes another paradox for the 
Lockean empi r ic ist, or any bel iever in 
the modern c u lt of information theory: 
The very poss ib i l ity of sc ience, of hav­
ing any lawfu l knowledge of the natu­
ral world, i s  dependent u pon what 
Leibniz had cal led a "pre-establ ished 
harmony" between m ind and matter. I t  
is provably the case that m ind and 
matter are expressions of a creative 
princ ip le .  

Physical economy provides the proof 
in demonstrating the unique ab i l  ity of 
human society to increase its power 
over nature, as expressed by increase in 
the relative popu lation potentia l  of suc­
cessively improved forms of h uman 
society. The d riving force here i s  the 
unique capabi l ity of the human m ind to 
generate new creat ive conceptions, 
which modern science recognizes as 
d iscovery of new physical princ ip les .  
But it i s  the nature of  any such d iscov­
ery of new physical princ iple, that it 
introduces some fundamenta l l y  new 
element, in resolving what appeared to 
be a paradox, or anomalous physical 
effect, to the prev ious  system of 
thought. Th is new element, or qua l ity, 
cou l d  not have been derived from 
rearrangement of the al ready existing 
axioms of the former system. It is thus 
imposs ib le  to adduce any new univer­
sal physical princ ip le  on the assump­
t ion that nature can be reduced to a set 
of a l ready given e lementarit ies .  Just 
look at Bertrand Russe l l 's m iserable 
fa i l u re .  

Leibniz's d iscovery of  the calcu lus  
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(and the fa i l u re of other schoo ls to do 
so) was a paral lel development to his 
conception of economy. Only by 
rejecting the doctrine of l inearity in the 
smal l ,  was it  possible for him to recog­
nize how to resolve the problems con­
nected with the understanding of non­
a l gebra ic  curves, under study by 
Huygens, Bernou l l i , and other of h is  
col l aborators. The modern insistence 
on treating the essent ia l ly  non-l inear 
th ing known as curvature by attempting 
to define it  in terms of a l inear elemen­
tarity, the Cauchy fraction, is precisely 
the problem we face today in both sci­
ence and economy. (One m ight say the 
New Economy is the straight way to 
hel l .) 

In the physical sciences, we find the 
frequent, tragic case of the g i fted 
exper imenter whose attempt to de­
scribe a genuine d i scovery falters, the 
moment he goes to the blackboard to 
present it in the terms he considers to 
be acceptab le  forms of c lassroom 
mathematics. Or, the many gifted, sci­
entific m inds that are suppressed or 
destroyed by the reigning tyranny of 
such methods in textbook and teach­
ing .  

Short ly, the effects of  the col lapse of 
the New Economy w i l l  be felt with fu l l  
force i n  the U .S .A .  and other 
advanced-sector nations, as i s  a l ready 
the case in nations such as Turkey, 
Argentina, and much of the rest of the 
world .  Tri l l ions of do l lars in market val­
uation of New Economy assets w i l l  be 
w iped out by hyperinflationary b low­
out, deflationary col l apse, or both.  To 
make our  way out of th is mess, it w i l l  
b e  necessary t o  revive the methods of 
d iscovery wh ich have a lways been the 
dr iv ing force of science. A new genera­
t ion m ust be trained who w i l l  not suffer 
from the crucia l  axiomatic flaw that 
brought us to the present cr is is .  To 
do so, requ i res a break with the bank­
rupt doctrine of l inearization in the 
smal l .  

-Laurence Hecht 

Notes ____________ _ 

1 .  A partial treatment is found in the "Bring 
Science Back to Life" feature in this issue. For 
fuller treatment, see Lyndon H. LaRouche, Jr. 
"How to Define a Physical-Economic 
Collapse: Marat, De Sade, and 'Greenspin:" 
Executive Intelligence Review, June 29, 200 1 , 
pp. 12-55. 

Letters 

Vernadsky Book Review 
Draws Fire from Publisher 

To the Editor: 
Thank you for sending me a copy of 

you r  rev iew of our  ed it ion of The 
Biosphere by Vlad im i r  Vernadsky ["New 
Vernadsky 'Transl at ion' Is Not 
Vernadsky," 21 st Century, Spring 2001 , 
pp. 82-85 ] .  L i ke the cockamamie maga­
zine in which it appears, the review is 
fu l l  of absurd ities. 

F i rst, the review complains about the 
translation. As an example of how terri­
ble our translation is, a sentence from 
our revised Langmuir translation is com­
pared with the same sentence translated 
by one of your devotees. Whi le  I admit I 
am not conversant in Russian, so that I 
am not qual ified to j udge the accuracy of 
either vers ion, I am conversant in 
American Engl i sh .  To me the two ver­
sions are saying basica l ly  the same th ing: 
the conversion of solar energy by l iving 
matter into chemical energy is subject to 
the same universal laws to wh ich celes­
tial and atomic systems are subject. 

Second, that being said, your  review­
er goes on to q uote at length from our 
translat ion. I f  our transl ation i s  so 
flawed, how does she justify relying on 
it  to make her points? 

Third, your reviewer makes the partic­
u larly bizarre c la im that "although organ­
ic matter can pass back into an inorganic 
state (through death, or metabolic pro­
cessing), it is not possible for inorganic 
matter to transform into organic matter." 
Hel lo, this is what plants, fungi and some 
bacteria are doing 24 hours a day. One of 
Vernadsky's central d iscoveries is that 
over time, more and more parts of Earth 
are incorporated into the biosphere. 

Fourth, your reviewer uses our book 
mostly as a platform to criticize Lovelock's 
Gaia hypothesis. As the introduction by 
Lynn Margul i s  and the notes by Mark 
McMenamin make clear, there are signifi­
cant d ifferences between Vernadsky's 
biosphere and Lovelock's Gaia. Your beef 
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is with Lovelock's Gaia and Ages of Gaia, 
not with our translation of The Biosphere. 

Final ly, your review ends with an ad 
hominem attack on Darwin. Darwin's 
work, l i ke that of a l l  scientists, is subject 
to critic ism. I do note, however, that 
Vernadsky in neither The Biosphere, nor 
in any of h is  other writings, at least those 
ava i lable in Engl ish, d isputes Darwin's 
central theory of the evolution of species 
via natural selection. I chal lenge any 
one to show me in our "false translation" 
or your own where he does so. 

Far be it for your magazine to applaud 
the efforts of so many people to bring 
Vernadsky's c lassic to the publ ic in its 
complete form. But then I forget, you' re 
right and everyone else is wrong. 

Peter N. Nevraumont 
Nevraumont Publ ish ing Company 

New York, N. Y. 

Reviewer 
Elisabeth Pascali Replies 

Thank you for your  comments. Your  
letter, aside from the  adolescent insults 
and denial  of responsibi l ity, only con­
firms and reinforces the point that I was 
making in my review. 

Life does not come from non-l ife. Life 
never spontaneously generates from inert 
matter. Louis Pasteur, whom Vlad imir  
Vernadsky greatly admired, proved this 
conclusively in the 1 9th Century. As you 
should know, Vernadsky is very carefu l to 
distinguish between l iving matter and bio­
inert matter. He is very clear that l iving mat­
ter is in a different physical state, or ther­
modynamic regime, from what he terms 
inert matter. Thus, carbon d ioxide cannot 
be made a part of l ife, except through a 
l iving process such as photosynthesis. 

Man's abi l ity to change the face of the 
planet through exercise of his creative rea­
son, defined yet another thermodynamic 
regime which Vernadsky called the noos­
phere. He understood that the noosphere 
was a natural evolution of the biosphere; 
and, contrary to James Lovelock, was very 
optimistic about the interaction of the 
noosphere with the biosphere. He recog­
nized that the noosphere could bring 
about a higher level of organization of the 
biosphere than that which the biosphere 
could accompl ish alone. 

Vernadsky, as wel l  as many other sci­
entists of the 1 9th and 20th centuries, 
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Cover of the translation in question of 
The Biosphere, by Vladimir I. Vernadsky, 
published in Russian in 7 925, and in 
English in 7 998, translated by o. B.  
Langmuir and edited by Mark A . S .  
McMenamin. 

such as Etienne Geoffroy Saint-Hi la ire, 
Alexander von Humboldt, Louis Pasteur, 
and Pierre Curie, among others, had been 
d iscussing the causal ity of evolution and 
the behavior of l i fe on a much more pro­
found level than the idea of poor, Thomas 
Malthus-inspired Charles Darwin. It is 
exactly Darwin's mechanistic explana­
tion of evolution, along with the more 
vital istic theories of l ife (such as Gaial, 
that Vernadsky warned about on page 51 
of your book. The question is, why have 
these kind of simpl istic theories become 
so hegemonic, especial ly in the West? 

What you, and your co-thinkers from 
the Gaia Society, seem to be doing is to 
try to bury Vernadsky, yet again-this 
time under a pi le of Gaian bologna. 
Vernadsky, who, as you point out, has 
been previously unknown to the Engl ish­
speaking publ ic, is now presented by you 
as another theory l i ke Gaia, with some 
d ifferences. It is very difficult for upcom­
ing students of biology to distingu ish the 
uniqueness of Vernadsky in this way. 
Their th inking is constantly muddied by 
trying to take into account false, arbitrary 
theories l ike Darwin's and Lovelock's. 

And please do not insist on your  c la im 
that you d idn't know and could not have 
known that the Gaia Soc iety was 
involved in publ ish ing this book. 

This is not at a l l  a ti t-for-tat academic 
debate. I agree with economist Lyndon 

21 st CENTURY 

H. LaRouche, J r. ,  who has pointed out 
that the mastery of Vern ad sky's idea of 
"natural products" of the noosphere is 
crucial to our being able to re-bu i ld  civ­
i l ization from its cu rrent state of global­
ized col lapse. LaRouche has developed 
the idea of such a natural product which 
he calls a "development corridor." We 
can use a h igh-speed rai l  network which 
cuts across previously inaccessible areas 
of the globe as the basis of roughly 1 00-
km-wide areas of industr ial and agricul­
tural development. By this means, we 
wi l l  create a fundamental advance of 
both civi l ization and the biosphere by 
freeing Mankind from its h i storical 
dependency on water transport. 

Vernadsky h imself was very active in 
Russian pol itics (see Jonathan Tennen­
baum's conference presentation in this 
issue, p. 1 4l. Among other th ings, he led 
the development of Russia's nuclear indus­
try. He understood that industrial ization 
and other forms of economic development 
were a natural evolution of the B iosphere. 

Vernadsky's ideas have inspired a whole 
school of economic science and scientific 
methodology in Russia, which is today 
planning the economic development of 
the Arctic North as the lawful application 
of Vernadsky's work and of LaRouche's 
concept of development corridors. I 

I was fami l iar with some of Vernadsky's 
work prior to deciding to review your 
book, mainly through the writings of 
LaRouche. Our, m agazine is in the 
process of bringing the original work of 
Vlad i m i r  Vernadsky, h i s  col league 
Alexander Gurwitsch, and others to light 
in the United States . 

I ronica l ly, I came to your book want­
ing to praise the fact that so many peo­
ple had gotten together to publ ish a 
complete translation of The Biosphere. 
Unfortunately, what I found reeked of 
pol itical correctness and cover up.  

Notes, ____________ _ 

1 .  See Prof. Yuri Gromyko, "Russia Faces Necessity 
to Define Its Mission," Executive Intelligence 
Review, May 25, 2001 (Vol. 28, No. 20). 

Translator 
Rachel Douglas Replies 
W h i l e  working with Jonathan 

Tennenbaum on the transl ation of V.1. 
Vernadsky's " Prob lems  of B iogeo­
chem istry II; On the Fundamental 
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Materia l-Energetic D istinction Between 
Living and Non l iv ing Natura l Bod ies of 
the B iosphere" {2 7 st Century, Wi nter 
2000-2001 }, I had occasion to consult 
w ith other trans lators about the d iffi­
culties presented by Vernadsky's flexi­
ble, and sometimes see m i ng ly redun­
dant, but a lways de l iberate and rigor-
ous l anguage. "To trans l ate 
Vernadsky,"  one n at ive-speak i n g  
Russ ian scientific t rans lator admon­
ished, " is  a great respons ib i l i ty, and an 
honor. One does not t rans late such 
authors on dead l i ne, or with one's own 
agenda. Or, rather, I should say that 
they are translated that way a l l  the 
t ime-but what results from s uch  
efforts is quite another matter." 

I agree with my Russian correspon­
dent. The language of a scientist i s  the 
metaphorical expression of his thought 
process. I t  is the duty of a trans lator to 
attempt to understand why a scientist, 
especia l ly  an original th i n ker such as 
v.1. Vernadsky, said what he said in the 
way that he said it, by attempting to 
grasp h is process of thought. Therefore, 
upon consul t ing the Langmuir­
McMenamin version of The Biosphere 
{i n i t ia l ly for the purpose of gain i ng 
ins ight into Vernadsky's use of both 
prirodny and yestyestvenny, which are 
both customari ly translated as " natu­
ral," to characterize the same phenom­
ena, often i n  the same sentence}, I was 
horrified to see in  one spot-checked 
place after another, the fast and loose 
play with Vernadsky's ideas, as wel l  as 
his language. 

One may argue, and argue produc­
tively, about whether zakonnomernost, 
which can mean "regularity," "corre la­
t ion,"  "gover n i n g  l aw," or " l awful 
process," should be trans lated as 
" laws" or " lawful ness" in  the passage I 
wrote out for reviewer Beth Pasca l i­
being sure to take in to account that the 
writer could have said zakony {" l aws"}, 
and did not. I t  does not matter what 
sounds approx i m ate ly  the same i n  
"American Engl i sh";  that i s  not the 
issue here. 

The sheer hool i gan i sm of the 
Langmuir-McMenam i n  trans lat ion 
comes through in  the rest of the pas­
sage. The concept that Mr. Nevraumont 
now glosses as "the conversion of solar 
energy by l iv ing matter into chemical 
energy i s  subject to the same universal 
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laws to which celestial and atomic sys­
tems are subject" is not there in the 
trans lation he publ ished, whereas i t  is in 
Vernadsky's original  and in  the correct­
ed trans lation I drafted, and is there 
w ith very specific el aborations 
{"mechanical  performance," "orderly 
motion"} .  

The cited passage provides another 
c l ue to how this could happen.  
Vernadsky wrote "measure and harmo­
ny," not just "harmony." Why excise 
"measure" ? Leafing through the unfortu­
nate Langmuir-McMenamin rewrite of 
Vernadsky, and comparing it here and 
there with the original, it seemed to me 
that most Keplerian and Leibn izian ideas 
and language in  Vernadsky's exposition, 
fel l  under the axe. 

New Pitcairn Island 
Inscription Translated, 
Confirms Fell Analysis 

To the Editor: 
Around May of last year, I was given a 

copy of an article by Jul ian Fel l ,  pub­
l ished by 27st Century in the Winter 
1 999-2000 i ssue ["Barry Fel l ,  
Epigrapher: B iography of a Renaissance 
Man," ]  which aroused my interest. 
Having or ig ina l ly come from New 
Zealand, and having spent a consider­
able time i n  the South Pacific, I am wel l  

acquai nted with the Polynesian cus­
toms. 

I was fascinated by Barry Fel l 's theory 
of the exped ition originating from Egypt 
and its progression across the Pacific, 
and decided to carry out some research 
myself, concentrating i n it ia l ly  in the pet­
roglyphs at Pitcai rn Is land. 

Although these i nscriptions have been 
inspected by various authorities over the 
years, very few accurate photographs 
would seem to exist, making interpreta­
tion d ifficult. However, after numerous 
inquir ies, I was eventua l ly  able to obtain 
a reasonable photographic reproduc­
tion, and using Barry Fel l 's i nformation 
and alphabet {p. 47}, I have been able to 
interpret the message contained in the 
petroglyph. 

The story contai ned i n  the petro­
glyph certai n ly concurs with Fel l 's the­
ory that the exped it ion ca l led there, 
but th i s  v i s it was after I rian J aya and 
prior to Sant iago, Ch i le .  The exped i­
t ion was pr imar i l y  for exploration and 
mapping, using  the Sun's a lt i tude to 
determ ine l at itude and making exten­
s ive use of l unar ecl ipses to determi ne 
long itude. 

The petroglyph records the year as 
regnal  1 6  (of Ptolemy I I I ) and also 
records the observat ion of a l unar 
ecl ipse. The astronomical records show 
a l unar ecl ipse occurring on Dec. 1 4, 
233  B .C., which would have been vis i­
ble at Pitcai rn around 6 p.m. 

Contrary to your artic le, however, the 
petroglyph does not record the loss of 
any sh ips .  

The above information is on ly  part of 
an extensive investigation which has been 
carried out on the exped ition. I would 
welcome any enquiries or comments. 

Ross Perfect 
6 Magnol ia  Place 

Causeld ine, Queensland 4034 
Austral i a  

Julian Fell Replies 
I read your letter with great interest, for 

it appears to cover an  i nscr ipt ion 
unknown to my father, H .B .  Fel l .  He cer­
ta in ly would have loved to know about 
it, and your interpretation. The i nscrip­
tion report ing sh ipwreck on Pitcai rn 
Is land is, i n  fact, undated, and Barry 
assumed it was of the Maui-Rata 

Continued on page 8 
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USGS 

Climate change moves in accordance 
with long-term astronomical cycles, not 
scare stories. As Dr. Richard Lindzen 
says, "The end of the world is not 
ahead." Here, the four-mile wide front 
of Alaska's Columbia Glacier. 

Corbis/Betlmann 
Prince Bernhard of the Netherlands was 
a cofounder of the WWF, and its first 
head. He left the 55 to marry the future 
Queen juliana . Here, the Prince in 
7952. 
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WORLD GOING TOWARD A GLACIAL ERA, MIT CLIMATE SCIENTIST SAYS 
The world is moving toward a new glacial era, MIT meteorology scientist Richard S. 

L indzen told the Ita l ian dai ly Carriere della Sera in  a June 1 5  interview. Dr. L indzen is 
a member of the National Academy of Sciences panel that publ ished a report on c l i­
mate in early June ("Climate Change Science: An Analysis of Some Key Questions"), 
wh ich the global warming propagandists c la im supports their scare stories. "In one 
century, the c l imate wi l l  be d ifferent from today, but s imply because atmospheric 
changes are the rule. I am convinced that in a few thousand years we wi l l  have anoth­
er glacial era," Lindzen said, "but CO2 emissions have noth ing to do with that. "Th ink 
to the 'min iglacial era' that brought snow and ice to Europe i n  the 1 7th and 1 8th 
Centuries. Or to the Middle Age Optimum, when world pol l ution d id not yet exist, but 
Iceland and Green land were temperate, inhabited areas, where wine grapes were 
grown. Temperatures, at that time, were between 2° and 5°C h igher than today." 

Asked whether man can do something to prevent th ings from getting worse, 
L indzen told the Ita l ian paper: "Th is question goes out of the scientific field and 
enters the domai n  of rel igion. You are asking me whether sacrifices to Gods are 
opportune to improve things . . . .  My i mpression is that Europe, above a l l ,  is prey to 
environmental ist rel igion and hysteria . . . .  There are more serious and urgent ques­
tions [than c l imate change] , bel ieve me. And that is what our report says: You can 
breathe, the end of the world is not ahead ." 

NUClEAR POWER PROSPECTS EXPANDING IN ASIA, IAEA SAYS 
In its yearly report on the state of nuclear energy worldwide, the I nternational 

Atomic Energy Agency (lAEA) says that "there are clear plans for expanding nuclear 
power, particularly in  Ind ia, Ch ina, South Korea, and J apan," a lthough at present 
South Asia, the Middle East, and the Far East account for only 94 nuclear reactors. 
In Western Europe, with 1 50 reactors, the report says, overal l  capacity is l i kely to 
remain at existing levels in coming years. In Central and Eastern Europe, a few par­
tial ly bui l t  plants are l i kely to be completed, and aging un its w i l l  be c losed down. 

PRINCE BERNHARD SUED FOR CRIMES AGAINST HUMAN ITY 
Dutch Attorney J. Wilgers is bringing a Crimes Agai nst Human ity lawsu it in 

Belgium against Price Bernhard of the Netherlands, for h i s  role in the genocide 
committed under the auspices of the World Wi ld l ife Fund (today cal led the World 
Wide Fund for Nature). Wi lgers charges that the WWF's "Operation Lock," and 
s im i lar "nature conservation" schemes, caused the deaths of about 1 0,000 people 
in  southern Africa. Wi lgers told  the newspaper De Groene Amsterdammer: "After 
1 990, a number of black el ite un its were operating from the nature parks, as anti­
poacher brigades, security groups which seemed to be responsib le for the murder 
of some 1 0,000 people in the townships.  That was part of un leash ing c iv i l  war 
between the Bantus and the Zulus . . .  the purpose of which was to destabi l ize 
South Africa." 

Prince Bernhard was a member of the Nazi Party and an officer of the S. 5 .  under Hitler. 

BRAZIL TO TAKE A LEADING ROLE IN FOOD IRRADIATION 
The SureBeam Corporation, a San Diego-based company that has commercial ized 

electron beam i rrad iators, w i l l  jo in a Braz i l ian company in launching what is 
expected to be the "world's largest, most comprehensive system ded icated to 
enhancing food safety and preservation," accord ing to a SureBeam news release. 
The joint venture with the Braz i l ian company, Tech Ion I ndustrial, is expected to 
process 80 b i l l ion pounds of fresh fru it and vegetables yearly. Both companies 
announced support for Brazi l 's new Food I rradiation Center of Exce l lence, estab­
l i shed by the state of Rio de Janeiro. 

"Brazil suffers sign ificant post-harvest losses," the Tech  Ion president commented, 
because we have l i m ited infrastructure across one of the world's largest and most 
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sensitive environments." Food i rrad iation "stops the spread of food-borne diseases, 
e l iminates insect infestation, and extends shelf l ife without any environmental 
impact," he said.  Brazi l  has the world's largest beef herd and is the world's second 
largest chicken producer, accord ing to U . N .  figures. 

SureBeam has also contracted with a Saud i  corporation, Resal Saudi ,  to bu i ld  a 
network of i rradiation p lants i n  Saud i  Arabia as part of the nation's ongoing program 
"to protect its citizens and enhance the qual ity of food . "  

SENSATIONAL RUSSIAN AN NOU NCEMENT O F  NEW STATE O F  MATTER 
Russian Academician Valerian Sobolev announced the sensational d iscovery of a 

new form of matter having the property of a magnetic monopole in a statement 
released to RIA Novosti Ju ly  2 5 .  He said that devices uti l izing the material could help 
solve the economic chal lenges Russia is facing. They cou ld produce electric power, 
serve as engines for a new type of "unsupported" aircraft, and generate a low-temper­
ature plasma, among other th ings. The substance is produced from oxide melts at the 
cathode of an electrolysis device by a special process Sobolev cal l s  "depletion." 

But at a press conference in  Moscow Ju ly 26, Academician Sobolev received treat­
ment s imi lar to that meted out to Stan ley Pons and Martin F leischmann in 1 989, after 
they announced their discovery of cold fus ion.  Valerian Markovich Sobolev i s  
Di rector of  the Research Institute Science of  Materials of  the Russian Academy of 
Natural Sciences, a Len i n  and State prize winner, and author of more than 300 sci­
entific works and inventions, accord ing to the news service pravda.ru. Academ ician 
Sobolev was questioned skeptica l ly  by Prof. Sergei Kapitsa, Academician Valery 
Rubakov, and the press. Charges included that he was conducting science by press 
release, before journal publ ication. 

Yet, it appeared that he demonstrated smal l samples of his new material wh ich is 
described as resembl ing quartz. It was u ltrastrong, cou ld cut glass and quartz; it had 
a magnetic charge; it cou ld generate an electrostatic charge, and regenerate the 
same charge shortly after being d i scharged . Sobolev th inks it is being charged by the 
Earth's magnetic field. 

At the press conference, Professor Kapitsa said, "We just saw three pieces of some 
material . . . .  As a matter of fact, that substance looks l i ke the known electret." An 
electret i s  a sol id possessing persistent d ie lectric polarization. It is thought of as the 
electrostatic analog of a magnet. However, i t  wou ld not show magnetic properties, 
least of al l monopolar. 

In h i s  statement cited in pravda.ru Ju ly  26, Sobolev said "the qualtitative and 
structural nature of these substances cannot be explained from the point of view of 
chemical laws wh ich are known nowadays. A substance in  this condition may rad i­
ate a time-changing magnetic flux." 

BUG POWER EATS I NTO THE PROFESSED EFFICIENCY OF WINDPOWER 
Flying insects-such as bees, locusts, gnats, and butterfl ies-are cutting the effi­

ciency of wind turbines by as much as 25 percent, according to a new study, wh ich 
examined why turbine output fluctuated so widely. As reported by the Power 
Marketing Association Onl ine, Ju ly 4, it appears that thousands of fly ing insects fly 
into the turbine blades and d ie, sticking to the blade and forming a ragged crust on 
the blade's leading edge. Even a m i l l imeter of this crust generates drag that can ru in  
the efficiency. At  low wind speeds, the crust of  dead bugs on the blade has l ittle effect, 
but at h igher wind speeds, the efficiency of the turbine is noticeably hampered. 

The problem is that the wind energy industry calcu lates its level ized cost of pro­
ducing electricity, based on the capital cost of the wind turbine, a very low budget 
for maintenance, and 24-hour operation at good wind speed. The cuts in efficiency 
from bug death, as wel l as the down-time in  order to pressure-wash the blades clean 
of the bug bui ld-up, make it even harder to claim that wind energy is competitive 
with other energy sources. 

Courtesy of Titan Corporation 
Artist's con ceptio n o f  the Tita n 
"SureBeam "  electronic pasteurization 
plant, n o w  operating in Sioux City, 
Iowa. 

Zap Power 
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SCIENCE PROFILE 

Mathematician and Experimenter 
EDITOR'S NOTE 

This new section of the magazine 
will highlight some of the real heroes 
of today, whose ideas and work have 
contributed toward the advancement 
of science in the classical tradition. 
Our first profile is of a leading theo­
retician and experimentalist, who is a 
long-time scientific collaborator of 
2 1  st Century Science and Technology. 

Professor Frederick ("Fred") Drach 
Tappert of the University of Miami 

(Coral Gables) was among the fi rst 
group of scientists to help found the 
Fusion Energy Foundation, an i n itia­
t ive of econom ist and statesman 
Lyndon H .  LaRouche, from which 2 1st 
Century Science & Technology maga­
zine derives its heritage. 

Dr. Tappert is unique, in that he is both 
a leading physicist and a leading mathe­
matician, who does not permit formal 
considerations, or prejudices, to curtai l 
his wide-ranging explorations of the sci­
entific frontier. While generally acknowl­
edged as a leading theoretician in both 
mathematics and physical science, Dr. 
Tappert has always had a close hand in 
experimental work. Unti l recently, he 
was leading a major effort to experimen­
tal ly detect, for the first time, a detailed 
picture of the workings of weather sys­
tems and to answer, for example, ques­
tions about the formation and dynamics 
of thunderstorms, which have remained 
fundamentally unresolved since the time 
of Benjamin Frankl in. 

Indeed, Dr. Tappert's wide-ranging 
interests and intemational scientific col­
laborations are reminiscent of the type 
of work carried out by Benjam i n  
Frankl in's great grandson, Alexander 
Dallas Bache. Bache, a pioneer organiz-

letters 
Continued from page 5 
Exped ition from the context. This does 
not have to be the case. It cou ld have 
been a later voyager. They would have 
been speaking and writing the same lan­
guage. 

The inscription you report upon i s  
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Prof. Frederick Drach Tappert 

er of American science, was the chief 
scientist and technologist of Abraham 
Lincoln's industrial development pro­
gram. This connection is not coinciden­
tal : Dr. Tappert is a graduate of Central 
H igh School in Phi ladelph ia, 
Pennsylvania, the school founded by 
Bache, and which became the model 
for public education in the Un ited States 
during the 1 9th Century. Dr. Tappert 
continued his studies at Pennsylvania 
State University and then d id his gradu­
ate work at Princeton University. 

I n  the m id-1 960s, wh i le  working at 
Bel l  Telephone Labs in New Jersey, Dr. 
Tappert helped found the field of non­
l i near science known today as sol i­
tons. In  1 973, Dr. Tappert and h is  col ­
laborator, Dr. Akiro Hasegawa, pro­
posed, for the first time, to uti l ize sol i­
ton l ight waves for enhanced commu­
n ication over optical fibers. 

Dr. Tappert was also engaged heav­
i l y  in fusion energy research from this 
t ime through the 1 970s. He carried 
out work on laser fusion at both Los 
Alamos National Laboratory and the 
New York Un iversity Courant Institute 
of Mathematics. During the 1 970s, Dr. 
Tappert also appl ied h is  mathematical 

very sign ificant in  that it includes the 
dating system measured in  terms of the 
year of the Pharaoh (which was the 
Egyptian/Libyan method), and it 
includes navigation method deta i l s  i n  
accord with the Libyan inscriptions i n  
I rian Jaya. The date you d iscovered i s  
consistent with the outgoing voyage for 
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d iscoveries to other fields, such as the 
realization of new techn iques in  deter­
m in ing the propagation of acoustical 
waves in the ocean. Th is  revolutionary 
new approach to "sonar," permitted 
the detection of submari nes over 
ranges of thousands of m i les. 

The thread wh ich ties together the 
wide-ranging research and d iscoveries 
of Dr. Tappert is h i s  passion for the 
revival of Riemann ian non l inear sci­
ence. Dr. Tappert has always viewed 
this as a key to revolutionizing contem­
porary mathematical physics. During 
the late 1 970s, Dr. Tappert gave two 
informal seminars at the offices of the 
Fusion Energy Foundation. The first 
was on Riemann and Gauss's approach 
to Ampere electrodynamics. The sec­
ond was on a controversy between 
Riemann and Weierstrass on continu­
QUS and non-continuous functions. 

Professor Tappert was among the first 
to bring to the attention of the Fusion 
Energy Foundation the existence of 
Riemann's paper on shockwaves. And 
Dr. Tappert was among the chief scien­
tific col laborators who helped the 
Fusion Energy Foundation organize for 
Lyndon H .  LaRouche's approach to the 
Strategic Defense I n i t iative (SO l), 
wh ich President Reagan presented on 
March 23, 1 983 .  

-Charles B. Stevens 
Selected Reading _______ _ 

A. Hasegawa and F. Tappert, 1 973. "Transmission 
of stationary nonlinear optical pulses in disper­
sive dielectric fibers, I & II, Anomalous disper­
sion," Appl. Phys. Lett., Vol. 23, No. 3, pp. 1 42-
1 44; and No. 4, pp. 1 71 -1 72. 

F. D. Tappert and N. J. Zabusky, 1 97 1 .  "Gradient­
Induced Fission of Solitons," Phys. Rev. Lett., 
Vol.  27, p. 1 774. 

F. D. Tappert, 1 977. "The Parabolic Approxi­
mation Method," in Wave Propagation and 
Underwater Acoustics, Eds. J. B. Keller and J. 
S. Papadakis (New York: Springer). 

the exped ition. 
I wou ld strongly suggest that you pub­

l ish your f indings. At the moment, the 
Epigraphic Society Occasional Publica­
tions wou ld be the best venue as the 
conventional anthropological journals 
have not yet "mental ly  adjusted" to 
recent epigraph ical trends . . . .  
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VIEWPOINT 

For World Development, Go Nuclear! 

N uclear energy was d iscovered 
precisely when it is essential for 

human surviva l .  It alone can provide 
the clean, safe, and economical ener­
gy necessary for a prosperous and 
growing world popu lation .  N uclear 
energy has been c!eveloped at a t ime 
when the world is faced with immi­
nent prospects of monumental energy, 
environmenta l ,  food, water, and other 
resource confl i cts, with enormous 
population pressure on seashores, and 
major lakes and river areas. 

Development must be d i rected to 
in land areas, but at i nfrastructure costs 
that are comparable to the h i storical 
advantages of being near large water 
sources. Nuclear power can provide 
the electrified transportat ion and 
industry necessary for such develop­
ment, including desa l i nation to pro­
duce economical potable water. I t  is 
essential to rel i eve constraints on o i l  
and gas suppl ies and the destructive 
human deaths and health costs and 
environmental devastation of coa l­
burn ing. 

The question is :  Wil l  we have the 
publ ic interest in itiative to use nuclear 
energy; or wi l l  short-term economic 
interests l imit  its use, to mainta in  high 
fossi l  fuel prices, and, u l t imately, to 
continue the genocide to l im it world 
popu lation? 

Under the Admin i stration of C l i nton 
and Gore, the nuclear industry k i l led 
the U .s. modu lar h igh-temperature 

Jim Muckerheide, the State Nuclear 
Engineer for the Commonwealth of 
Massachusetts, is a founder and Presi­
dent of Radiation, Science, and Health, 
which is committed to establishing a 
radiation policy based on science. He 
is also co-director of the Center for 
Nuclear Technology and Society at 
Worcester Polytechnic Institute in 
Worcester, Massachusetts, which is 
working to establish a "level playing 
field" for decisions on the cos ts and 
benefits of nuclear technologies that 
are essential to human prosperity in the 
27 st Century. 

VI EWPOI NT 

by J im Muckerheide 

gas-cooled reactor (MHTGR) and the 
I ntegral Fast Reactor ( l FR), in  order to 
l im i t  "competition" to the industry­
favored ALWRs-advanced l ight 
water reactors. The CI i nton/Gore 
Department of Energy (DOE) used a 
National Academy of Sciences com­
m ittee report to say that the inherent 
safety of the MHTGR was not impor­
tant, because the ALWR was "safe 
enough. "  

Then, as now, the nuclear industry 
prov ided neg l ig ib le  support for 
nuclear power. The nuclear organ iza­
t ions support nuc lear uti l i t ies and 
compan ies, not nuclear power. The 
N uclear Regulatory Com m ission 
( N RC) e l i m inated the Atomic  
Industrial Forum after the 1 979 Three 
Mi le  I s land accident, in order to make 
uti I ity owners/operators more " respon­
s ible"; the N RC could lead them by 
the nose on their TMI "responses." 
Un l i ke the large, integrated, oi l ,  gas, 
and coal industries, no equ ivalent 
major industry trade group acts as an 
effective advocate for nuclear energy. 

Nuclear technology was a product 
of the Atomic Energy Commission 
(AEC) and the Congressional Joint 
Committee on Atomic Energy, created 
in the publ ic i nterest; it was not a pri­
vate venture with a commitment or 
i nvestment to recoup. Even today, 
there is no serious industry support for 
nuclear power. When a nuclear power 
"strategy" was developed by the uti l i­
t ies, through the E lectric Power 
Research I nstitute (EPR!), the industry 

excl uded contributors to future i ndus­
try and societal nuclear power deci­
sion-making. 

Secret Progress? 
The Tokyo Electric Power Company 

undertook the construction of the first 
U . S .-designed ALWRs (two 1 ,3 5 6  
MWe u n its a t  the Kash iwahara-Kasaki 
site near Tokyo) in  the early 1 990s, 
and they successfu l l y  constructed 
them in modu les (up to 650 tons), 
beat ing their 48-month construction 
schedu le .  (The second un it had to be 
slowed down to keep from overtaking 
the first ! )  But during this success, with 
the story improving with time, and 
even when the u n its went crit ical, and 
then commercia l ,  th is positive experi­
ence was largely kept a secret. 

(How many Americans know that 
these very large General Electric boil­
ing water reactor plants were bu i l t  in 
Japan faster than any large plant was 
ever bu i l t  in the Un ited States?) 

The industry made "presentations" 
on the Japanese ALWRs, but their 
need to so "control" messages, l i m ited 
continu ing  i nformation to the people 
who shou ld know of such positive 
experience-espec ia l ly  in government 
and major media .  (In Massachusetts, 
for example, we cou ld not get routine 
information to regu larly i nform state 
offic ia l s  about the success, even 
through the American N uclear 
Society. ) 

Tod ay, the N RC has revised its 
l icens ing  ru les to prov ide pre­
approved plant designs. But, nuclear 
industry people don't say, "we have 
shown the ab i l ity to del iver plants on 
schedule and budget." I nstead, they 
say that " it takes 6 to 9 years to bu i ld  
a p lant  in  the U .S . ,  and we need gov­
ernment to do it." Some institutional 
reasons (for example, labor rules) l im it 
the d i rect appl icab i l ity of the Japanese 
experience to the Un ited States, but 
the "education" of that experience i s  
lost. 

"The industry" today a lso is general­
ly paranoid about "the anti-nukes," 
even though these anti-nukes were not 
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GEN ERAL ELECTRIC'S ADVANCED 
BOILING WATER REACTOR: 

B U I LT I N  JAPAN 
What u.s. technology built in japan, 
on time and at cost: Two 1,356-
megawatt ABWRs (advanced boiling 
water nuclear reactors), designed by 
General Electric, were built by Tokyo 
Electric Power Co. in record time, 
beginning operation in 1 996 and 
1 99 7. 

the real reason for U .S. nuclear power 
fai lu res. The few good uti l ities consis­
tent ly bu i l t  p lants cost-effective ly, 
despite the "anti-nukes." 

Changing Regulatory Policy 
What can be done? Government must 

sti l l  produce the environment and con­
ditions requ i red for nuclear power to 
succeed, in the public interest. If pol i­
cies and regulatory costs remain out of 
balance, new p lants w i l l  remain uncom­
petitive. Private investment cannot inde­
pendently decide to implement nuclear 
power. N RC must take pro-active l icens­
ing actions, to focus on safety and engi­
neering instead of hypotheticals and 
bureaucracy. The Adm i n istration and 
Congress must provide d i rection and 
support. Broad-based, open hearings on 
benefits and alternatives are needed . 

In January 2001 , Exelon made an in i­
tial presentation to the N RC, proposing 
that the N RC be prepared to l icense the 
South African design for the Pebble Bed 
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Modu lar Reactor (PBMR). This was not a 
positive presentation. Neither party used 
this opportunity to make progress. 

More substantial information and d is­
cussions may be going on separately. 
This wou ld be consistent with the indus­
try's h istory of largely unnecessary and 
self-defeating secrecy. N RC and Exelon 
both know enough about this relatively 
old design to have addressed key issues; 
for example, the need to change spec if­
ic rules and techn ical issues. 

The N RC produced a Pre-applica­
t ion Safety Analysis Report on the 
DOE/General Atomics MHTGR in  1 989. 
No possible s ignificant rad ioactivity 
release, even from the most extreme 
accidents, cou ld be identified. However, 
in the recent discussions with Exelon on 
the PBMR, the N RC (questionably repre­
sented by its Regulatory Research d ivi­
s ion instead of its Nuc lear Reactor 
Regu lation d ivision), played the "we 
don't know anyth ing unti l  you give us a 
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( 1 )  Reactor pressure vessel 

(2) Fine-motion control rod drives 

(3) Reactor internal pumps 

(4) Lower drywell flooder 
(5) Reinforced concerte 

containment vessel 

(6) Advanced control room 

(7) Turbine-generator 

specific proposal" game; and Exelon 
talked about an amorphous "process." 

Necessary rule changes, and identifi­
cation/c losure of key techn ical issues, 
should be proposed now. Exelon's in itial 
assessment was l i ke trad itional "under­
manned" e lectric ut i l i ty operations, 
instead of reflecting the u rgency and 
magn itude of the project by a strong pri­
vate industry. This wasn't a DuPont in i­
tiative for a major project, or an Apollo 
Project, wh ich reflect the level of com­
mitment that is now requ i red. 

No government funds should be used 
for the next nuclear plants. But govern­
ment must fund its regu latory and policy 
processes, with clear d i rection, to, at 
least partia l ly, " level the playing field" 
for potential  nuc lear power p lant 
bu i lders. A h igh-level i n itiative must 
identify the regu latory information that 
is needed to assure publ ic health and 
safety. No other information should be 
necessary. Techn ical resources on any 
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identified critical issues should be fund­
ed and effectively implemented. 

As Cal ifornia's recent fai l u res show, 
government action must be more timely 
and effective. Extreme nuclear power 
regu lation (misrepresenting "safety") is 
unjustified, whi le  fossi l  fuel operations 
have massively greater human health 
and environmental costs compared with 
nuclear power. Congress should assure 
equitable treatment of "alternatives" that 
a l low for jud ic ia l  proceedings when 
agency decis ions fai l  to be consistent. 

Substantial objective bases exist to 
establ ish a more level field, i n  ways that 
can balance the pol it ical influence of 
fossi l  fuel and "renewable" energy inter­
ests from their rhetorical high ground­
whi le the popu lation pays the price. 

It should be stressed, that safety i s  not 
the result of more regulation. Over-regu­
lation, justified by "respond ing to publ ic 
perceptions" (re inforced by regu lator 
m isrepresentat ions of n uc lear  r isks), 
does not produce more safety, and often 
produces less. But the enhanced safety 
of the new plant designs compared to 
our present p lants should result  in much 
reduced regu lation. 

Concepts of "passively safe" and 
" inherently safe" small reactors have been 
d i scussed s ince the 1 970s. (Note : 
"Passively safe" refers to using gravity and 
other passive physical properties without 
active components for fuel cool i ng to pre­
vent fuel damage and hazardous release 
of radioactivity. " Inherently safe" refers to 
nuclear fuel that cannot melt, because its 
heat can be transferred directly to the 
environment, either through air or ground, 
without possible damage to the fueL) 

It's Time for the HTG R 
The large h igh-temperature gas-cooled 

reactor (HTGR) was a great design when 
I fi rst got involved at Bechtel in 1 972, i n  
the in itial series of large plants ordered­
the first by Baltimore Gas and Electric. In  
the 1 980s, the large HTGR design was 
converted to a "modular" concept, the 
MHTGR (with the hel ium gas feed ing 
conventional steam generators). This 
design precluded the reactor from having 
enough decay heat in  the core to dam­
age the ceramic fuel. It also has large 
"negative reactivity," which precludes 
the need for control rods to stop the reac­
tion; a small core temperature increase 
stops the nuclear chain reaction. 

A 1 986 General Electric report to the 
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DOE stated that the German "pebble 
bed design," based on almost 20 years 
of operation of a smal l prototype pebble 
bed he l ium-cooled reactor, had com­
plete conceptual engineering, was in 
deta i led engineering, and could be bui l t  
and operational by 1 992.  At that time, 
the DOE/industry group supported the 
variation of the fuel configuration by 
General Atomics, and reasonably so. 
The prismatica l ly  fueled GA design can 
produce substantial ly more power from 
a s ingle u n it, wh i le  mainta in ing the 
" inherently safe" design.  

But DOE and General Atomics d id not 
design a commercial power reactor. By 
using "m i l itary" objectives-for example 
to produce triti um, or to burn plutoni­
u m-there was no effective, t imely, 
commercial  plant design effort. In 1 992-
1 993, we fol lowed the MHTGR program 
with some interest in Massachusetts, 
briefly d iscussing the potential to put 
such a p lant at the (closed) Yankee Rowe 
nuclear p lant site. A Boston Globe edi­
torial  was produced to that effect. 

But  the uti l ity was aga i nst the 
M HTGR. I t  was clear that future bui lders 
wou ld have to be Independent Power 
Producers ( I PPs), as with the companies 
bu i ld ing the natural gas p lants (at the 
intersections of a gas pipe l ine and a 
transmission l i ne). Because the natural 
gas for a l l  these p lants wou ld not be 
avai lable indefin i tely, these plants cou ld 
be fol lowed by MHTGRs (which, in  
many cases, cou ld go on the same sites). 

But gas plant bui lders are not good 
candidates to bui ld  MHTGRs. These 
compan ies want to be operational in  
months, with a gas contract, and are 
ready to "grab the money and run," 
when gas suppl ies or other business 
conditions get tight. Government did not 
consider publ ic costs when gas suppl ies 
are constra ined. This was combined 
with a push to close New England's 
nuclear plants-benefiting the gas gen­
erators, whi le losing secure power and 
cost stabi l ity for the publ ic.  No one 
b l inked when Yankee Rowe was closed, 
which was not necessary, but not sign if­
icant-except as a warn i ng. Then, 
Maine Yankee, Connecticut Yankee, and 
M i l l stone 1 nuc lear p lants were a l l  
closed, also unnecessari ly. I t  was good 
for corporate interests. The capital return 
on these plants was l argely complete. 
Only the publ ic/ratepayers wou ld  bene-

fit from thei r  continued operation. 
And, deco m miss ion ing the p lants 

would provide access to hundreds of 
m i l l ions of dol lars in "decomm issioning 
costs" (otherwise known as " i ncome") 
w ithout having to operate anyth ing, 
whi le  power sources that replaced these 
p lants had larger uti l ity returns. Th is, of 
cou rse, was before sales of "used" 
nuclear p lants started h itting a b i l l ion 
dol lars each, and before generating com­
panies figured out that the "privatized" 
plants wou ld  produce large returns for 
the operators (with some publ ic benefit 
of i ncentives to reduce electricity costs 
instead of the traditional uti l ity incentive 
to add capital costs to the ratebase). 

HTGR Technology Advances 
In the 1 980s, Prof. Larry Lidsky at the 

Massachusetts Institute of Technology 
pushed to incorporate a gas turbine to 
replace the M HTGR's steam generator. 
Gas turbines had not been up to the task 
in  the 1 960s- 1 970s, but technology 
advances changed that situation.  

General Atomics has now pushed 
ahead with an elegant, integrated tur­
bine-generator, compressor-recuperator 
cycle, with this equ ipment a l l  in one ves­
se l .  The South African PBMR has 
increased the reactor power to 1 1 5  MWe, 
from the smal ler 1 986 German design, 
and has also adopted the gas turbine. 

In  addition, the South Africans have 
worked with the Russians, who success­
fu l ly  developed German ceramic m icro­
sphere fuel production capab i l it ies. 
General Atomics is a lso working with 
Russian engineers to construct a plant i n  
Russia, in  order t o  get a lot of energy 
from nuclear weapons p lutonium. 

However, it is not clear that these 
plants are engineered to be optim ized . 
Hopefu l ly  the developers anticipate the 
margins that l im it power output for the 
current plants that w i l l  enable substantial 
upgrades at moderate costs, after experi­
ence a l lows removing the trad itional 
nuclear power "undue conservatism." 

The 'Overbuild' Factor 
The "overbu i ld"  phi losophy seems 

engrained in  the m indset of these organ­
izations. This  was most tel l i ng when I 
was doing professional recru it ing. Many 
compan ies wou ld not consider inter­
viewing a "nuclear-tra ined" engineer 
because, it was said, "they don't know 
how to do engineering to be cost-effec­
t ive ."  We can characterize the 
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NRC/nuclear vendor/uti l ity approach as: 
" I f  they bui lt  an ai rplane, they wou ld 
have to cal l  it a ' locomotive.' It cou ld 
never get off the ground." 

Clearly, by the l ate 1 980s, the ALWR 
designs were for the most part unduly 
costly rel ics. The "return-on-investment" 
of regulated uti l ities produced "overbui ld­
ing" (where "everyone makes money" by 
sticking all "justified" capital costs to the 
rate-payers, and where Publ ic Uti l ity 
Commissions are unable to question 
wasteful costs "required" by the NRC). 

In the uti l ities' ALWR design effort, 
this costly overbu i ld ing was not re­
viewed; instead, they focussed on "con­
struct ib i l ity." This was indeed critical, 
but not to the exc lusion of reviewing the 
safety-sign ificant p lant design bases.The 
uti l ities were right on the need for cer­
tainty in plant construction cost/sched­
ule in  order to raise the future construc­
tion funds. However, there was a large, 
"m iss i ng" l i nk :  Their  approach was 
offered as though uti l ities wou ld bu i ld  
nuclear plants. 

In that case, the "certainty" of high 
costs is j ust as good as (and even better 
than) the "certai nty" of low costs . 
However, c learly, for an independent 
power producer, such h igh capital costs 
wou ld produce an uncompetitive prod­
uct-with certainty. 

Corbin McNei l l, CEO of the largest U .s. 
nuclear uti l ity, Exelon, told the industry 
just that about three years ago. He said he 
would bui ld a nuclear plant for the "pri­
vatized market"-at a cost of about $900 
per ki lowatt (vs. a range of about $ 1 ,500 
in ALWR cost estimates). In  response, 
some cost estimates have come down 
over the last three years, but the capital 
cost gap that the uti l ities bui lt  into these 
fixed, "certified," designs is very real .  
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It was a lso clear that uti l ity "nuclear 
owners" doing the ALWR " Pl ant 
Owners' Design Requirements," through 
the E lectric Power Research Institute 
(EPRI ) ,  was a mistake. The uti l it ies 
wou ld not build another plant .  Any 
near-future (decade-plus) p lants wou ld 
be bu i lt by IPPs-unless government 
wou ld take the pol icy-making lead to 
bu i ld  a plant. But that wou ld  a lso be d is­
astrous: government (presumably DOE) 
would build, and effect ively " i nstitution­
al ize," the h ighest-cost plant. 

Also, no industry in itiative exists to 
expla in to the publ ic the reasons to stop 
using fossi l  fuels, and to use nuclear 
power. No one addresses the enormous, 
v i rtua l ly  un imaginable, environmental 
advantages of us ing nuclear energy, 
from a l l  aspects of the fuel cycles, and 
the econom ic advantages, espec ia l ly  
price stabi l ity ( including competition to 
control fossi l  fuel prices, as happened in  
the 1 970s); the increased energy securi­
ty (and reducing world confl icts to 
appear over oil suppl ies), the enormous 
and growing balance of payments trans­
fers, and so on. 

Low-Level Radiation Costs/Benefits 
An additional area of nuclear cost 

reduction is to e l iminate the extreme 
radiation dose l im its that cause nuclear 
energy to be uneconomica l .  Present 
radiation protection l im its are based on 
false science. Radiation is presumed to 
be hazardous l i nearly, down to zero 
dose. Some l imits are smal l fractions of 
the variation in natural background radi­
ation doses. 

In fact, the scientific evidence shows 
that supplements to natural background 
radiation enhance general health, and 
can prevent, and cure, some cancers, 
i nfections, inf lammations, and other 
cond itions and diseases, such as d ia­
betes and h igh blood pressure. 

With a committed effort, th is growing 
evidence wi l l  overturn extreme radia­
tion protection l im its in  the near future. 
This wi l l  produce publ ic health benefits, 
and greatly reduce the unjustified costs 
that can make nuclear energy "uneco­
nomica l ." 

What We Need 
From the uti l ity point of view, the 

MHTG R seemed to be the more reason­
able option, compared with the smal l ,  
passive, l ight water reactors and other 
inherently safe designs (for example, 
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the P IUS reactor). But the MHTGR can 
on ly be an i nter im step to . apply the 
essent ia l ,  l a rge contr ibut ion that 
n uc lear energy m u st m a ke to the 
world's energy supply, for a prosperous 
society approach i ng 1 0  b i l l ion people 
by the year 2050. 

Consider:  A th reefo ld  i ncrease in  
total energy, and a target of  at least 30 
percent of world energy-not just elec­
tr icity-from nuclear power by 2050. 
(Th is 30 percent wou ld  equal about the 
total energy use in the world today.) 
Obvious ly, fossi l  fue l  use is not l i kely  to 
be reduced. N uclear energy must sup­
p ly  d i rect heat, for i ndustria l  processes 
and seawater desa l i n ation, for exam­
ple; and hydrogen for transportation 
energy. To enable 80 percent (or more) 
of the world popu l at ion to l ive with 
efficient energy sources at one quarter 
of the per capita energy use in the 
developed world today, we wou ld need 
an equ ivalent of 5,000 to 7,000 large 
nuclear p l ants of 1 ,000 MWe size 
(many more with smal l reactors, but 
these cou ld be assembly- l ine  manufac­
tured and modu la r, i nstead of con­
structed on-site). 

We wou ld a lso probably begin  to 
need substantial  nuc lear fuel contribu­
t ions  from breeder reactors . There 
cou ld possib ly  be la rge wind energy 
contributions, but solar energy is too 
great a r isk to substant ia l ly  rely on.  A 
large fraction of solar energy can be 
interrupted (for 1 to 7 years) by large 
volcano eruptions, as happened twice 
in the 1 800s-Krakatoa in 1 883, and 
Tambora in 1 8 1 5  (which was referred 
to as "the year w ithout a summer." 
Krakatoa a lso erupted in the year 535,  
producing many years with loss of solar 
energy, lead ing to fami nes and eco­
nomic devastation . )  

We need M HTGRs, wh ich are an 
i nter im contr ibution, and not exclusive. 
We a l so need ALWRs-where large 
power centers with substantial growth 
requ i re la rge b locks of power. For 
example, ALWRs cou ld  be bu i lt at Palo 
Verde in Arizona, contr ibut ing to 
Western U .s.  demand, led by Cal i­
forn ia. However, we m ust reduce the 
ALWR capital costs Uapan is lead ing 
such an effort). 

Wi l l  we certify such plants with the 
NRC for the U n ited States? Or, wi l l  
Japan get them certified for U .s.  orders? 

VIEWPOINT 



VERNADSKY'S 
METHOD 

Proceedings of a panel 
discussion at a recent 
Schiller Institute 
conference, on the need 
to make a revolution in 
science today, by reviving 
the method of Vernadsky. 

EDITOR'S NOTE 
This feature incl udes four presentations from the science panel at the Sch i l ler 

Institute conference, "The Ecumen ical Battle for the Common Good," held in Bad 
Schwalbach, Germany, May 4-6, 2001 . 

Economist and 2004 U .S .  Democratic P res ident ia l  candidate, Lyndon H .  
LaRouche, Jr., set the context for this panel in  h i s  keynote address [excerpts, p .  
29] ,  by locating the importance of the work o f  Vlad im i r  Vernadsky as a un ifying 
figure in  the scientific work of Russia and U kraine, which can aid the contribution 
of those nations to the development of Eurasia as a whole. LaRouche defined h is  
Eurasian Land-Bridge proposal for global economic development as "the greatest 
s ingle opportunity before a l l  mankind for development," and counterposed it to 
the fol ly  of the Bush admin i stration today, on a l l  policy fronts. 

LaRouche's remarks provoked intense d iscussion among conference partici­
pants, who i ncluded representatives of 40 cou ntries and many governmental 
figures. The open ing panel of the conference, for example, featured presentations 
commenting on LaRouche's keynote address, by two distinguished Russians, Dr. 
Sergei G lazyev, chai rman of the Committee on Economic Pol icy and Business of 
the State Duma (par l iament) of the Russian Federat ion,  and Prof. Sta n i s l av 
Mens h i kov of the Central Mathemat ica l  Econom ics I nstitute of the Russ ian 
Academy of Sciences. 

As he has repeated ly  warned in many p u b l i c  broadcasts in the past few 
months-LaRouche reiterated that the economies of Europe, Asia, Africa, and the 
Americas can not su rvive the present, acce lerat ing  f inancia l  and economic 
co l l apse, without  a program for l arge-sca le i nfrastructure-bu i l d i ng, and an 
increase in  the productive powers of  labor throughout Eurasia. The technologies 
to develop this new frontier-the internal land-mass of Central and North Asia­
m u st be seen through the eyes of Vernadsky, LaRouche said,  i n  part icu lar, 
Vernadsky's focus on human cognition and its "natural products," which improve 
the biosphere. 

Transcripts of the other conference panels appeared in Executive Intelligence 
Review, and are avai lable on the magazine's website, www. larouchepub.com. 
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VERNADSKY'S METHOD 

1 .  Vernadsky 
And the Science of Life 
by Jonathan Ten nenbaum 

W
hat i s  l ife? I f  you ask modern molecular biologists 
today, they w i l l  genera l ly  tel l  you : Life is just a 
pec u l iar sort of b iochem ical  process which 

emerged on the Earth through a series of very un l i kely, chance 
events. So, you ask such a b iologist, "Wel l , are you al ive?" If 
they are honest they wou ld have to answer, "Probably not." 
And then if you ask them, "Do you bel ieve you are just an 
assemblage of interacting molecules?" "Yes," they answer. 
"Then, please tel l  me, which molecu le is ta lk ing now?" 

We have come to a point, where the methodological 
incompetence dominating present-day biology and medical 
research can no longer be tolerated. We are facing mass out­
breaks of old, and newly emerging, epidem ics and epizooics 
a l l over the world, inc lud ing AI DS, tubercu losis, malaria, 
cholera, pol io, hepatitis, dengue, BSE, hoof-and-mouth dis­
ease, and so on. 

These outbreaks reflect a sudden acceleration in  the rate of 
evolution of the relatively lower forms of l i fe in the bios­
phere-of bacteria, v iruses, parasites, and so on-as a result of 
the economic breakdown and looting of Africa and other 
developing regions of the world, of the free-trade insan ity 
which led to the epidemics of BSE and foot-and-mouth d isease 
in Brita in,  p lus the probab i l ity of artificial  creation of new 
pathogens in laboratories. If this process continues, we cannot 
rule out, that Mankind itself m ight become a virtua l ly extinct 
species within a few generations. There is no way that the 
techniques of molecular biology and genetic engineering can 
provide an answer to this ongoing "biological holocaust." We 
need a scientific revolution, based on a comprehension of the 
principle of l ife itself, as a d istinct, active principle embedded 
in the geometry of the Un iverse. 

There is a second urgent consideration, which Lyndon 
LaRouche has underl i ned at th is  conference. The array of 
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large-scale infrastructure projects, req u i red for the develop­
ment of Eurasia in  the com ing period, impl ies a scale of 
human i ntervention i nto the so-cal led natural ecosystem­
into the Earth's biosphere, and even into its weather and c l i ­
mate-beyond anyth ing Man has u ndertaken unt i l  now. Not 
only governments and plann ing agencies, but a lso the gener­
al population, whose pol it ical support has to be mob i l i zed, 
need a clear conception of the deeper pr inciple that must 
guide us in a coming period of great development undertak­
ings. The viciously i ncompetent, pseudo-scientific garbage 
which dominates the teach ing of so-cal led "ecology" today­
such as the assertion that the biosphere is, or has ever been, 
in equ i l i br ium-must be swept away i m med iately, and 
replaced by a scientific notion of Man's necessary role in 
mastering and del iberately improving the Earth's biosphere as 
a whole. 

This means reviv ing the work of the great Vladimir  
Ivanovich Vernadsky-about whom I wi l l  say more a bit 
later-and actua l ly  going beyond Vernadsky in  some crucial 
respects. 

I recommend to everyone here, to study the 1 938  essay 
by Vernadsky, entit led "On the Fundamenta l Material­
Energetic D isti nction Between L iv ing and Nonl iv ing Natural 
Bodies in  the B iosphere," which you can find in Engl ish 
trans lation i n  2 1 st Century magaz ine [Winter 2000-2001 ] .  
I n  that location, and in  other writ i ngs, Vernadsky presents a 
rigorous proof, that l iv ing processes are an expression of a 
physical  pr inc ip le which is absolutely distinct from those 
pr inc iples, which appear to govern the processes of nonl iv­
i ng matter on the Earth . The attempt by molecu lar  b io logists, 
and others, to reduce l iv ing processes to physics and chem­
istry as presently u nderstood," i s  as futi l e  and i ncompetent as 
the attempts by bad ly  educated people over centuries, to 



Science panel participants � 
(from left) Dino De Paoli, 
Wolfgang Lillge, Poul 
Rasmussen (chairman), 
Laurence Hecht, and 
Jonathan Tennenbaum (at 
podium). 

Jonathan Tennenbaum: "Living 
processes are the expression 
of a physical principle that 
is absolutely distinct from 
those processes that appear to 
govern nonliving matter. " Y 
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square the c i rc l e  with ru ler and compass. The c i rc le, as Cusa 
demonstrated, represents a h igher spec ies of existence, 
which i s  not reduc ib le  to the doma i n  of stra ight l i nes and 
polygons that can be constructed by the methods of ord i ­
nary geometry. 

Vernadsky thus spoke of a "deep, u nbridgeable gap" sepa­
rating the processes of l ife from a l l  other processes occurring 
on the Earth. But, merely establ ish ing that crucial d ifference, is 
not the same thing as conceptual izing the principle of l ife 
itself, as a universal 
physical principle! That 
is the great scientific task 
which we have to take 
on in the coming period. 

"But, what is a 'un i­
versa l  physical pr inc i­
p le?' " Someone w i l l  
ask. Wel l , i f  you want to 
know that, go back and 
read Plato's Timaeus. 
There, P lato develops 
the conception that the 
Universe is not an object 
of the sort that can be 
seen or otherwise 
grasped by sense per­
ception.  Rather, the 
Un iverse i s  a process of 

Tetrahedron Cube 

Icosahedron 

becoming, unfolding accord ing to an idea. Just as a c lassical 
composer composes a work of m usic, in  such a way, that 
every moment of the composition's performance w i l l  be 
shaped and governed by a s ingle idea, the composer's inten­
tion, j ust so, the development of the U n iverse as a whole 
expresses an intention, a universal principle of creation. By its 
very nature, however, an intention cannot be seen, but only 
grasped by the m ind.  

I t  is from th is  poi nt of v iew, for example, that we have to 
read the meaning of the crucia l  anomaly of v isua l  geome­
try-the fact, that five, and on ly five types or species of reg­
u lar sol ids, can be constructed in v isua l  space (F igure 1 ) . 
The un iqueness of the five regu lar  so l ids  pervades a l l  of 
visual  geometry and underl  ies a l l  possib le  forms that can 
exist i n  it. Moreover, the so l ids  have a h ierarch ical  ordering, 
a l l  being derivable from a s ing le  one, the dodecahedron, 
and this figure i s  bounded by, and derived from, the sphere 
(mu lt ip ly-connected c i rcu la r  action), through a process 
which generated, as a necessary by-product, the geometri­
cal relationsh ip  known as the Golden Mean or D iv ine 
Proport ion.  

Octahedron 

Dodecahedron 

Figure 1 
THE FIVE PLATONIC SOLI DS 
Only five self-similar solids 
can be constructed in visual 
space. Self-similar means that 
all the edges are the same 
length, all the faces are the 
same shape, and all the inter­
nal angles are equal. 

The uniqueness of the five 
regular solids pervades all of 
visual geometry, and underlies 
all possible forms that can 
exist in it. Their uniqueness 
expresses a universal principle 
of creation. 
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Figure 2 
LEONARDO'S DRAWI NGS OF 

HYDRODYNAMIC FLOWS 
Leonardo studied the unseen principles governing the 
universe by looking at the characteristic forms of motion 
caused by those principles. He and his collaborator Luca 
Pacioli demonstrated that the morphology of living organ­
isms is pervaded by the geometrical relationships of the 
Colden Proportion, which is not generally true for nonliv­
ing processes. Here, examples of Leonardo's water studies. 

Source: The Royal Library at Windsor Castle 

Figure 3 
THE ELLIPTICAL ORBIT OF A PLANET 

In demonstrating the noncircular, elliptical orbital 
motion of Mars, Kepler created a paradox: If the 
path of a planet is changing in every arbitrarily 
small interval in a nonlinear fashion, then· how 
does the planet know how to move? Here, PI, P2, 
and P3 represent points in an elliptical planetary 
orbit. If the orbit were a circle, the line from the 
center of the circle, B, to each point would remain 
constant. In this elliptical orbit, the length of the 
line PB is constantly changing, at a changing rate. 

Source: Jonathan Tennenbaum and Bruce Director, "How Gauss 
Determined the Orbit of Ceres," Fidelio, Summer 1 998. 
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Plato's " read ing" of the sign ificance of the regu lar solids 
constitutes a first step toward the more developed notion, by 
Kepler, Leibniz and Riemann, that the h ighest pr incip le of uni­
versal creation subsumes an ordered mu lt ip l ic ity of knowable 
ideas or principles, all having different sorts of characteristic 
effects in the U n iverse. These princip les themselves are in a 
sense eterna l ;  they are always there, but thei r  mode of expres­
sion changes accord ing to the moment, c i rcumstance, and 
med ia in  wh ich their activity is reflected . 

So, the idea of Man, and the princ ip le  of cognition, pre­
cedes the physical emergence of Man and h is  mental 
processes. That puts an end to Darwin 's s i l l y, empi r icist con­
ception of evol ution by so-cal led random variation .  Actual ly, 
the -rea l father of an evo l ut ionary concept ion of the 
U n iverse-including the evo lution of l iv ing species as a 
d i rected process-was Card inal  N icholas of Cusa. That 
notion of d i rected evo lution was .bri l l iant ly confirmed, in  
fact, by the work of  Vernadsky. 

N icholas of Cusa a lso launched the development of h igh­
er forms of physical  geometry, beyond the s imp le  visual  
geometry associated with Euc l id,  but a l ready imp l ied by 
Plato's Timaeus. The existence of an  ongo ing  process of d is­
covery in the U n iverse, embod ied i n  human  

·
c reative 

Reason, imp l ies that the geometry of the U n iverse cannot be 
merely  spherical,  but must embrace a not ion of non-un iform 
curvature. This  led d i rect ly  to the physical  d iscoveries of 
Kepler, and from there to Leibn iz's c reation of a compre­
hensive function theory ( inc lud ing  i ntegral-d ifferential  ca l­
cu lus), fol lowed later by the synthetic geometry of Monge 
and Gauss, and, fi na l l y, by R iemann's revolut ionary con­
ception of a general physical geometry of m u lt ip ly  connect­
ed man ifolds.  

Rieman n's conception was grounded i n  recogn ition, that 
the U n iverse can on ly  be known from the inside, through 
the del iberate experiencing of an i nterna l l y  ordered series of 
fundamental d i scoveries of pr inc iple,  as a s ing le concep­
tion, and in which a l l  a priori assumptions a re rigorously 
exc luded. 

Meanwh i le, Leonardo da Vinci executed the i ntention of 
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Plato and Cusa by systematica l ly investigat ing all phenomena 
in the visible U niverse from a s ingle standpoint, namely, to 
seek knowledge of the unseen princ iples govern ing the 
Universe, by examin ing and j uxtaposing the characteristic 
forms of motion of processes or effects, caused by those prin­
ciples (Figure 2) .  In  particu lar, Leonardo and his col laborator 
Luca Paciol i demonstrated, that the morphology of I ivi ng 
organ isms, their growth, motion, and i nternal organ ization, is 
pervaded by the geometrical relationsh ips of the Golden (or 
Divine) Proportion; whereas, the Golden Section is not ordi­
narily manifested in non l iv ing processes, at least not on the 
scale of vis ible bodies on the Earth. 

This set the stage for Johannes Kepler's attack on the anom­
al ies of p lanetary motion.  By demonstrat ing the non-ci rcu lar, 
approximately e l l i ptical orbital motion of Mars (F igure 3), 
Kepler created a paradox: If the path of a p lanet i s  not s imply 
circular, and not a s imple mathematical function, but is 
changing i n  every arbitrar i ly  small i nterval i n  a non l i near 
fashion, then how does the p lanet know how to move? The 
orbit and the orbital motion m ust embody the effect of a prin­
ciple, which does not correspond to a precise mathematical 
number or function, but i s  nevertheless a distinct existence: 
the "mind of the p lanet," as Kepler ca l l ed it, or a monad i n  
Leibn iz's term inology. However, i n  causing t h e  effect of the 
planet's Keplerian orbital motion, the monad does not act 
alone, in  isolation from the rest of the U n iverse; rather, its 
action must react or adjust to the existence of all the other 

Figure 4 
KEPLER'S HARMON ICALLY 

ORDERED 
SOLAR SYSTEM 

Kepler saw that the combined 
action of a multiplicity of princi­
ples in the solar system was sub­
sumed by a higher ordering princi­
ple, which he identified in the 
action of the Sun. Here, his depic­
tion in the Mysteri u m  Cosmo­
graphicum of that harmonic order­
ing, where the planetary orbits are 
nested according to the ratios of 
inscribed and circumscribed 
Platonic solids. 

monads (or active pr incip les) in the Un iverse. The result  is a 
harmon ica l ly  ordered solar system, i n  which the combined 
action of a mu lt ip l ic ity of princip les, i s  subsumed by a h igher 
ordering principle, which Kepler identified in the action of 
the Sun (Figure 4). 

This Keplerian notion of "un iversal gravitation," was bri l­
l iantly confirmed by Gauss, when he demonstrated that the 
asteroid belt is the effect of a l awfu l dissonance generated by 
the mu lt iply-connected (polyphonic ! )  composition of the solar 
system.  On the other hand, Kepler showed that the ordering of 
the solar system as a whole man ifests the same Golden Mean­
associated harmonic relations, otherwise found only in  l iv ing 
processes on the Earth . Kepler hypothesized, that the existence 
of l i fe in the specific form we find it on the Earth, must some­
how be connected with the specific harmonic characteristics 
of the Earth's orbit. 

At the same time, 'in his "Snowflake" paper, Kepler founded 
the method of crystallography as the first experimental tech­
nology for penetrating from the macroscopic domain down 
into the domain of m icrophys ics .  Kepler presented evidence, 
on this basis, of a systematic d i st inction between the organi­
zation of l iving and non l iving matter on the m icrophysical 
leve l .  Later Mendeleyev appl ied Kepler's methods to work out 
the periodic or natural system of chemical e lements; a crucia l  
i nput into Vernadsky's work. 

Around the same period, at the m iddle of the 1 9th century, 
Lou is Pasteur appl ied the same method to lay the basis for 
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modern biology and biophysics i n  two interconnected demon­
strations (F igure 5). F i rst, Pasteur demonstrated that the fermen­
tation process, which produces beer and wine, for example, is 
un iquely the effect of a living process. Secondly, he showed 
that the products of that l iving process, as exempl ified by crys­
tals of tartaric acid created in the production of wine, exhibit 
crystal lograph ical (that is, microphysical) characteristics, which 
are absolutely d istinct from those of the products of ord inary, 
non l iving chemical processes. In  a l l  chemical compounds syn­
thesized completely outside the influence of l iving processes, 
the two mi rror- image forms of any molecu lar substance are 
produced in equal proportions; whereas the natural products of 
l iving processes ( inc luding l iving tissue) genera l ly  contain  only 
one of them, either the left- or right-handed version. 

Vernadsky: A U niversal Natural Scientist 
With this background, let us turn to the work of Vladimir 

Ivanovich Vernadsky, founder of the new branch of science 
known as biogeochemistry. Vernadsky was born Feb. 26, 1 863 
in SI. Petersburg, and died in Moscow January 6, 1 945 . His father 
was a prominent intel lectual and professor of political economy, 
h is  mother a music teacher and singer in a famous choir, both 
Ukrainian. Vladimir  Vernadsky studied chemistry, crystal logra­
phy, m ineralogy and other natural sciences at SI. Petersburg 
University, studying under the great chemist and nation-bui lder 
Dmitri Mendeleyev, the chemist Alexandr Butlerov, the mineral­
ogist Vasi l i  Dokuchayev, a pioneer in the science of soi ls .  In the 
1 880s, Vernadsky made the first of a long series of travels to 
France, Germany, and other European countries. 

With a colossal capacity for intense and prolonged intel lec­
tual work, Vernadsky became a un iversal natural scientist in  
the sense of  Alexander von H umboldt and Humboldt's 
Cosmos." At the same time, he was a lso a great organ izer of 
scientific and educat iona l  undertaki ngs, i nc lud ing the 
Ukrain ian Academy of Sciences; the founder of dozens of 
institutes and research projects, inc luding not least of all the 
nuclear energy program of the later Soviet Un ion.  Recogn izing 
a lready by 1 9 1 0, that nuclear energy wou ld transform Man's 
relationship to Nature, Vernadsky worked with Marie Curie in 
Paris in  the early 1 920s, and set up a comprehensive program 
of research in Russia and Ukraine.  In 1 934, he formed the 
Commission on the Study of Heavy Water, and in 1 939, the 
Commission on Isotopes; final ly, in 1 940 he took the in itiative 
to bring together the 1 4-member Special  Committee for the 
Problems of Uranium, including Kurchatov, Khariton, loffe, 
Mandel 'stam and others, which. became the core of the Soviet 
nuclear weapon and nuclear energy effort. 

Vernadsky was an intensely political person, devoted to uni­
versal education, and to scientific progress for Russia, Ukraine 
and all nations. He was already a major figure in  the republ ican 
ferment among un iversity students at the turn of the century, 
became a leader of the Constitutional Democratic Party, was 
repeated ly elected to the Russian State Counci l and held h igh 
posts in the Russian government, includ ing assistant min ister of 
education, in the period immediately preceding the Bolshevik 
revolution . But probably his most important single post, was as 
in itiator and d i rector of the Commission for Investigating the 
Natural Productive Forces of Russia with in  the Russian 
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Figure 5 
TARTARIC ACID I N  ITS 

LEFT- AND RIGHT-HANDED FORMS 
Louis Pasteur showed that the natural products of living 
processes generally contain only one form of crystallo­
graphic forms-Ieft- or right-handed, while those com­
pounds synthesized outside of living processes produce 
both forms in equal proportions. 

Above, Pasteur's sketches of left-handed and right-
. handed tartrate crystals, which he discovered, had hemi­

hedral facets that were inclined in the same direction as 
the optical activity of the crystals. The right-handed tar­
trate acid turns the plane of polarized light toward the 
right, while the left-handed tartrate acid turns this plane 
toward the left. The dissymmetrical facet of the tartrate 
crystal is labeled h .  

Below, the structural formulas for the two forms of tar­
taric acid. 

Academy of Sciences, the famous KEPS, from 1 9 1 5  to 1 9 1 8  (and 
then again, of its post-World War I continuation, in 1 92 1 -1 930). 

The KEPS was charged with comprehensively mapping out 
the strategic raw materials deposits and other resources of the 
vast Russian Empire, in the context of an economic mobil iza­
tion. As Vernadsky reported in a l ater letter, the experience of 
the KEPS and the events of the F i rst World War "rad ica l ly 
changed my geological conception of the world ."  It was 1 9 1 7-
1 92 1 , in the m idst of the pol itical turbulence and confusion 
that accompanied the Bolshevik takeover and ensu ing Civi l  
War, and in  the m idst of constant travel from city to city in 
Ukrai ne and the Crimea, creating new institutes and educa­
tional programs everywhere he went, that Vernadsky made his 
fundamental conceptual d iscoveries. 



'What Does Life Do?' 
Reflect, as Vernadsky did, on the deeper impl ications of the 

KEPS and related activities. Here was Man, Russia, engaged in 
an economic mobi l ization, looking at these objects: rocks, 
m inerals etc., from the standpoint of the man-made processes 
of transformation wh ich make ores into metals etc. and then 
into machines and other instruments of agricu ltural and indus­
trial production; of the extraction of oil and coal, and the pro­
duction of power, and so forth . 

On the other hand, those same m ineral depos its-as inves­
tigations by geologists and geochemists ( inc lud ing Vernadsky 
h imself) had shown more and more c learly-are, for the most 
part, products of the activity of l iv ing processes ! This 
inc ludes, above a l l ,  the activity of m icroorgan i sms, but a lso of 
plants and, ind i rectly, even an ima l  l i fe, act ing over thousands 
or even m i l l ions of years. L iving organisms absorb and d igest 
material and solar  rad iation from the surround ing environ­
ment, integrate the transformed substance into the i r  own l iv­
ing tissue, and excrete m ateria l  to the outside. When an 
organism d ies, the organ ic  material  i s  deposited aga in  in the 
environment, often in  a changed location, and with d ifferent 
combinations and concentrat ions of chemical  e lements. 
Thus, every l iv ing organism is  the source of what Vernadsky 
cal led a "biogenic f lux" or flow of transformed matter and 
energy with in  the biosphere. 

Not only the majority of m i neral deposits on the Earth, but 
the present chemical constitution of the Earth's atmosphere, of 
the Earth's oceans, its soi ls  and surface formations down to a 
considerable depth, has resu lted from the activity of l iv ing 
organisms. The b iosphere, inc lud ing its present system of 
weather and c l imate, is thus a natural product of the l ife 
process as a whole. 

"A new world opened up for me," Vernadsky wrote l ater in 
his memoirs. In place of the old question "What is Life?," 
Vernadsky asked : "What does l ife do?-what i s  the impact of 
a l l  l iv ing processes, taken together, upon the geology and 
chemistry of the Earth?" Suddenly, the entire array of accumu­
lated empirical evidence and detai led scientific work, on the 
geological h i story of the Earth, cou l d  now be brought to bear 
on the ancient question of the nature of l ife. Vernadsky defined 
the biosphere as the enti re region of the Earth, i nhabited (col­
on ized ! )  by l iving organ isms. He cal led the aggregate of a l i l iv­
ing organisms existing at any given t ime on the Earth, " l iving 
matter," and investigated its effect on the biosphere on the 
scale of geological t ime. 

Vernadsky's conclusions, were clear and u nequ ivocal :  
( 1 ) In  the course of b iological evolution, the aggregate "free 

energy" of the l iv ing matter in the biosphere-a measure of its 
power to do work in transform ing the envi ronment-has been 
constantly increasing ( in  fact, not only i n  absolute value, but 
also as a ratio of the total energy throughput of l iv ing matter). 
There is no natural equ i l ibr ium in the biosphere, as the cult ish 
ecologists bel ieve; the biosphere i s  actua l ly  developing farther 
and farther away from equ i l i br ium !  Thus, the power of l iving 
over non l iving matter has constantly increased i n  the course of 
evolution. 

(2) As a result  of that increase in power, l iv ing matter has 
become the most powerful geological force in the biosphere-

despite the fact, that the total mass of the l iving organ isms 
themselves, remains a nearly infinitesimal fraction of the total ,  
expand ing mass of  matter d i rectly and ind i rectly affected by 
their activity. 

(3) Th is  specific sort of directed evolutionary development, 
l ead ing to a continua l  increase i n  the free energy ratio of l iv­
ing processes in the b iosphere, is unique to l iv ing organisms 
and i s  not found in  the non l ivi ng domain .  Throughout the 
geological h i story of the Earth, the basic processes in nonl iv­
ing matter in  the b iosphere have remained v i rtua l ly  the same 
over bi  I I  ions of years, except i n sofar as they have been mod­
ified through the inf luence of l iv ing organisms.  

But Vernadsky asked another, even more excit ing q ues­
t ion :  "What i s  the i m pact of human soc ia l  activ i ty, taken as 
a whole, on the development of the b iosphere?" He  saw 
clearly, that in the course of h i story, the physical-economic 
activity of human society-its agricu lture and i ndustrial pro­
duction, m i n i ng, production and d istr ibut ion of power, 
water and transport infrastructure and so forth-has had the 
effect of accelerati ng the growth and development of the 
biosphere as a whole, accelerat ing the i ncrease i n  the 
power of l iv ing matter over non l iv ing  matter and the b io­
sphere as a whole. 

At the same t ime, Man's own power to d i rect and expand 
that process, has cont i n u a l ly i ncreased. But how does that 
occu r?  As Lyndon LaRouche has demonstrated in a more 
rigorous and powerfu l way than Vernadsky cou l d  do, th i s  
occurs i n  on ly  one way :  through the generat ion and com­
mun ication of ideas-in the form of scientifi c d iscoveries of 
pr inc ip le, ideas beari ng on the i r  app l ications in tech nolo­
gy, as we l l  as pr inc ip les of c l ass ica l  art and statecraft-by 
and among h u man m i nds.  So, what Vernadsky referred to 
as a "new state" of the biosphere h as emerged, in which the 
b iosphere's fu rther evo l ut ion i s  be ing d riven by the genera­
t ion and commun ication of ideas: the Noosphere. J ust as 
the b iosphere is a n at u ra l  p rodu ct of l i fe, so, the 
Noosphere, Man's de l  i berate activ ity on  the biosphere, 
reflects a d i st i nct pr inc ipl e, d ifferent from and h i gher than 
that of I ife per se. 

Now, i ron ical ly, we have now come to the point, that rea l ­
iz ing the Noosphere, requ i res the generat ion of  a very spe­
cific new idea: the idea of a d iscovery of the un iversal pr in­
c ip le of l i fe itself, the pr inciple that i s  the cause of the u n ique 
effects of l iv ing processes and their systematic d istinction 
from all other processes, demonstrated by Vernadsky. L i ke a l l  
great scientists, Vernadsky h a s  not left us w ith fi n ished 
answers; rather, his work poses, in a more powerful way than 
before, those profound and fundamental q uestions, that m ust 
become the central focus of sc ientific work in the period 
before us. 

Now I want to invite my col l eagues Larry Hecht, Wolfgang 
L i l lge, and Dino de Pao l i  to present i l l ustrations of three 
species of principles: of non l iv ing, l i ving, and cognitive 
processes. That w i l l  set the stage, I hope, for a fruitfu l d i scus­
sion at the end of this panel . 

jonathan Tennenbaum heads the Fusion Energy Foundation 
in Europe, and works closely with the Schiller Institute. 
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VERNADSKY'S METHOD 

2. The Ampere Angular Force 
As a Discoverable Type 
Of 'Natural Product' 
by Lau rence Hecht 

I
n the month of  September of 
1 820, proceeding into early 
1 82 1 ,  Andre-Marie Ampere 

made a great discovery, with 
impl ications for the future of a l l  
science. As we have the privi lege 
in this case-as is not always the 
case-to know more or less 
exactly the name, address, and 
sequence of events involved, th is 
discovery of Ampere provides us 
a very good example to elabo­
rate upon a principle d iscovered 
in our time by a long-time friend 
of mine, Lyndon LaRouche. I 
speak of the fundamental impor­

I 

Hecht: "Science is not what the textbooks tell you. " 

revolutionary d iscovery in sci­
ence. It is a d iscovery of a princi­
ple applying to the domain of 
inanimate objects, the domain of 
electricity and magnetism, but a 
principle which qual ifies, accord­
ing to the criteria of Vernadsky, as 
a "natural product." The most 
important th ing for you to under­
stand here, is that, un l i ke what 
nearly a l l  of you were taught in 
school, science is not what the 
textbooks tel l  you .  It is not what 
you see in F igure 1 .  

It is not the pseudo-rel igion of 

tance of the human creative process, and of LaRouche's dis­
covery that this capabi l ity, which is what d istinguishes a l l  
human beings from the other forms of l ife, plays a special role 
in the uniquely human endeavor of physical economy. 

Economic value is tru ly determined, not by the so-cal led 
law of supply and demand, nor by the so-cal led labor theory 
of value, but, in the final analysis, only by human creativity. 
That is, that the generation of an idea in the mind of a s ingle 
ind ividual, and its social realization as a technology, trans­
forms a l l  economic va lues in ways that people such as Alan 
Greenspan and most central bankers today are not capable of 
understanding. 

So with Ampere's work, we have an excellent example of a 
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an o l igarchical  priest caste who 
tel l  us what we can and cannot bel ieve, and mystify and make 
ugly for us a natural activ ity. This  is a very human and fun 
process of real d iscovery-the one thing th is  priesthood have 
never a l lowed themselves to experience. 

Science is a process that goes on in  the mind of an individ­
ual, usual ly deriving from a faculty that has been cu ltivated 
si nce chi ldhood, which is characterized by a natural curiosity, 
a love of paradox which leads to development of a concentra­
tion span for problem-solving, and Joy. It is fun !  If you are 
studying science, and it is not fun-something is wrong. Stop 
and reconsider. Some Babylonian priest somewhere is mis­
lead ing you.  

So, here is where the Ampere affa i r  begi ns. In  September of 



Figure 1 
SCI ENCE ACCORDING TO THE TEXTBOOKS 

1 820, a Dane by the name of Hans Christian Oersted came to 
the French Academy of Science, and made a s imple demon­
strat ion (Figure 2 ) .  

We have noth ing but  a magnetic compass, a wi re, and a bat­
tery. When the current from the battery passes through the 
wire, the magnetic need le is caused to rotate. (The compass, 
you must know, is noth ing more than a p iece of magnetized 
steel mounted on a pin,  so it  is  free to turn.) That a compass 
need le was turned by the Earth's magnetism was known for 
thousands of years. But Oersted was the first to show that mov­
ing electricity, or current, affected the compass need le. (We 
shou ld also know that before 1 800, we d id not control current 
electricity; 1 800 was the year Alessandro Volta produced the 
fi rst battery or Voltaic p i le. Before that, we had l ightning, and 
we had electrostatic generators-forms of e lectricity which 
discharged and were gone in  an instant.) 

So, Ampere was tremendously excited by this demonstration 
by Oersted, and proceeded to make h is own experiments at the 
Ecole Poly technique in  Paris, where he was a professor. He 
arrived fi nal ly at a certain  fundamental experiment, where he 
showed the identity of electricity and magnetism. He employed 
a very simple apparatus, known as the Ampere solenoid.  It con­
sists of noth ing but a copper wire covered with insulating mate­
rial, and wound around a cyl i ndrical form (Figure 3) .  

When the two ends of the wire are attached to a battery, the 
solenoid behaves just l i ke a magnet. A compass needle placed 
at one end of the solenoid w i l l  be attracted as if the end of the 
solenoid were the north pole of a magnet, and at the other 
end, as if it were the south pole. From this fundamental 
demonstration, Ampere makes the revolutionary conclusion 
that electricity and magnetism are the same phenomenon. 
There is no separate magnetic and electric field, as you 
learned in  the textbook! 

And if this is so, it must be possib le to explain a l l  electrical 
phenomena, and the phenomenon we ca l l  magnetic attraction 

and repu lsion, on the basis of the si ngle hypothesis of electri­
cal action. How Ampere sought to do this makes a very inter­
est ing story. For, at the t ime Ampere was doing this research, 
France was the world center of scientific activity, and the lead­
ing figures of French science, led by the Marqu is Laplace, con­
sidered themselves the ru l ing priesthood of the time. Their 
view was completely Newtonian-for, thanks to some nasty 
work carried out in the previous century, France had given up 
its own form of modern Aristote l ianism, which was cal led 
Descartes, and adopted the British form of the d isease, cal led 
Newton. 

Now, the Newtonian system is essent ia l ly very s imple, 
although you can make it compl icated in  the detai ls, by intro­
ducing mathematical logical considerations. But, in essence, i t  
is  the view of the un iverse that probably most of you bel ieve 
in, when you go to th ink  about matters of physical science. ( It's 
not your fault .  You were taught to th ink  this way, and perhaps 
didn't real ize what was being done to you, or d idn't know 
how to fight it. So, now we w i l l  teach you that important sur­
vival ski lL)  

The State of Newton's System 
In Newton's view, which came from a Venetian by the 

name of Paolo Sarpi, the un iverse is very s imple.  There is a 
b ig empty conta iner ca l led space. I nside th is  empty conta in­
er are objects, which a re made up of smal ler  objects, ca l led 
partic les. These objects, or the partic les with i n  them, relate 
to each other accord ing  to certai n  un iversal l aws. When you 
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THE OERSTED EXPERIMENT 
Hans Christian Oersted first definitively demonstrated a 
relationship between electricity and magnetism. He 
showed that a magnetic compass needle, placed near a 
current-carrying wire, will turn in the direction of the 
wire. 
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THE AMPERE SOLENOID 
Ampere hypothesized that the true cause of magnetism 
is the motion of resistance-less electrical currents in tiny 
orbits around the molecules of matter. To prove it, he 
constructed the world's first electromagnet, a conduct­
ing wire coiled around a cylinder, which he named a 
solenoid. When the solenoid is attached to a battery, the 
ends of the cylinder become like the north and south 
poles of a bar magnet. Ampere believed that the large­
scale circular motion of the electricity in the solenoid 
coil mimicked the tiny circular orbits which he con­
ceived to be present in a magnet. 

have real l y  mastered these un iversal laws, you are able to 
write a formu l a  which describes the pairwise relationsh ip  
between any  two of  these part ic les a t  any  place and  any 
time. Pred icting the futu re, consists of being able to tel l 
where a l l  the part ic les are and how fast they are going at the 
present time, and then you w i l l  know where they w i l l  a l l  be 
at a later time, and that is ca l led the state of the system. (N ice 
world, isn't it?) 

So, by 1 820, the French Newtonians, led by Laplace, 
thought that they had pretty wel l  perfected their system of the 
world . It had been shown, that the th ree fundamental physical 
forces known at the time all seemed to fol low the same law, or 
were describable by the same simple formula .  These were the 
forces of gravitation; of electrostatic attraction and repu ls ion 
(that is of static electricity, as opposed to the moving or current 
electricity of Ampere); and of magnetic attraction and repul­
sion. And, it appeared that a l l  of these forces could be 
described by the s imple formu la  that was cal led the inverse 
square law. This meant s imply, that if you took, for example, 
two heavy objects, l i ke the Earth and the Sun, the force 
between them depended solely on their d istance apart, and if 
you doubled this d i stance, the force was reduced not by two, 
but by four, that is by the square of two, and so forth-the 
inverse square. And they were very happy and contented with 
the fact that two electrostatica l ly  charged objects, or two mag­
netic poles, apparently behaved in the same way. 

But Ampere d id not l i ke this game very much.  He found it a 
bit boring, I i magine. Having been a close student of the phi-
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Figure 4 
TH E FORCE BETWEEN CURRENT ELEMENTS 

Early experiments with two parallel wires showed that 
the wires attracted each other when the current flowed 
through them in the same direction, and repelled in the 
opposite case. From this Ampere could conclude that 
any two parallel, small sections of the wire (current ele­
ments) would behave accordingly. This is the relation­
ship of element ad to a '  d' in the diagram. But what if 
the second element is in another position, such as that 
of a ' " d '"  or a "  d " ?  Direct observation could not decide 
these more general cases. 

losophy of Leibn iz, in particular, he knew that this view of the 
universe was rather ch i ld ish .  So, he was looking for a way to 
demonstrate this .  Now, Ampere knew the Newtonian system 
very wel l ,  as wel l as any one of the t ime. He was an accom­
pl ished mathematician, but of the k ind which our friend in  
France, Professor Maurice Al la is, cal ls  the "good type"-that 
is, one who does not bel ieve that there is any truth in a math­
ematical forma l ism, but that it must be proved in physical 
experiment. He puts the laboratory before the blackboard. 

So, what Ampere did was a very dev i l ish th ing for these 
Laplacian-Newtonians. He found a way to b low up thei r  l ittle 
game from the inside. By carrying out certain  experiments in  
electrodynamics, and analyzing them from the strictly 
Newton ian standpoint, he proved that this s imple un ification 
of the three fundamental forces under the inverse square l aw 
did not work! And some people have never forgiven h i m  for it, 
even to this day. 

Ampere's Current Elements 
This  is how it was done:  One of the fundamental phe­

nomenon Ampere had d iscovered, was that two electrical 
wi res attract or repel each other, accord ing  to the d i rection 
of the current flowing in  them . Ampere decided to analyze 
the force between these wi res, in what m ight seem to be a 
very Newton ian way. He decided to reduce the problem to 
that of determi n ing the force of attraction or repu lsion 
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between any  two sma l l  e l ements of  current i n  the  wires. 
These "current elements," as he cal led them, w i l l  then be 
l i ke the gravitational masses of the Newtonian l aw. I s  the 
pairwise relationsh i p  between them governed by the inverse 
square law, or not? 

So, if, in Figure 4, ad is the current element in one wire, and 
a "d " in  another, we want to know the force between them. 
One cannot just make an empi rical measurement of the force, 
because the current elements do not exist separately. They are 
part of a complete c i rcu it. Moving E;lectricity occurs only in  
th is  way, in  a c i rcu it. So one has to use some cleverness to fig­
ure out experiments where one can menta l ly  isolate the effect 
of a single smal l  piece, or element, of the current flowing in 
one wire, upon a s ingle e lement of current in the other wire. 
Ampere was very good at doing this.  

And it turned out, to make a long story short, that Ampere's 
carefu l researches led to the conclusion that the force of attrac­
tion or repuls ion between these two e lements of current was 
not simply dependent on the square of the d istance, but a lso 
on the angles which the d i rections of the current elements 
make with each other. 

So, as the d i rections change, so does the force-not such a 
surprising fact! We cal l  this the Ampere Angu lar Force. And 1 0  
years l ater, when Carl Friedrich Gauss and Wi lhelm Weber 
investigated the same phenomena, but us ing d ifferent appara­
tus, and a s l ightly d ifferent hypothesis about what the current 
consisted of, they came to the same conclusion.  In their 
hypothesis, the current consisted of moving electrical parti­
cles, and their results showed that the force between them was 
dependent on the relative velocities of these particles. But, the 
dependency was measurably the same as that determined by 
Ampere; thus Weber wrote in 1 844 that Ampere's Law was 
conclusively proved. 

But this is not accepted, even to this day. For reasons that 
can only be explained as the ideology of a Babylonian priest­
hood which governs science, it is not permitted to bel ieve that 
anything other than the i nverse square law exists as a funda­
mental force in this realm .  So, in James Clerk Maxwell's 1 858-

1 868 reformu l ation of the laws of electricity and magnetism, 
the Ampere Angu lar Force, or the Weber force (which is 
dependent on the relative velocities), is conven iently ignored. 
If questioned, the argument is made that we do not have 
empirical confirmation of the existence of this law, because 
one can never isolate the ind ividual current e lement from the 
whole c i rcuit  of wh ich it is part. And it  is the case, as Ampere 
wel l  understood, that this effect, which wou ld exist between 
separate current elements, is e l im inated when the total inte­
grated effect of the whole c i rcu i t  is taken i nto account. 

However, the fool ish empiric ist ignores that apparently very 
sma l l  effect of the angu lar force at h is  own peri l .  For, it turned 
out that in  the hands of Weber, th is  d iscovery led, in  1 870, to 
an advanced understand ing of the atom. Weber's paper of 
1 870 (which was my introduction to this whole matter), 
describes the structu re of the atom, today cal led the 
Rutherford-Bohr atom, which was supposed ly only arrived at 
40 years later, in  1 9 1 3 !  But Weber's conception is even supe­
rior to the modern, accepted view. For, Weber describes many 
phenomena, which cannot yet be l awfu l l y  described today­
for example, h is description of the orbital motion of an elec­
tron around a central nucleus, and h is prediction of the rever­
sal of the Cou lomb force (that is, the repu lsion of l i ke parti­
cles), which he showed wou ld occur below a certa in  pre­
scribed, critical length. 

So, there is much more of interest to d iscuss about these 
things, which w i l l  have to await another occasion.  For now, it 
i s  sufficient that you get some idea of this process by which the 
sovereign individual mind makes a scientific d iscovery, which 
fits the description of a "natural product" i n  Vernadsky's ter­
m inology, and that you understand that it was not, and can 
never be made as the empirical priesthood wou ld l i ke it. 

Laurence Hecht is the editor-in-chief of 2 1  st Century. His 
article on Ampere's electrodynamic theory and the 7 830'5 
experiments of Gauss and Weber to test this theory, "The 
Significance of the 7 845 Gauss-Weber Correspondence, " 
appeared in 2 1 st Century, Fall 1 996. 
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VERNADSKY'S METHOD 

3.  Biophysics 
And the Life Process 
by Wolfgang L i l l ge, M . D .  

I
t has been the legacy of 
Vernadsky to the future 
world, to continue the broad­

based research effort he began, 
to uncover the physical princi­
ples that are beh ind the differ­
ences between l iving and non­
l iving processes. As we have 
heard in  Jonathan Tennenbaum's 
contribution (p. 1 4), Vernadsky 
h i mself a lways emphasized a 
un iversal approach to this prob­
lem : What is needed is an  
understanding of  what are the 
physical characteristics of l ife 
that can be measured, among 
others, in  terms of different types 

Dean Andromidas/EIRNS 
Wolfgang L iflge: "We are only at the beginning of the 
era of 'life technology. ' II 

I n  fact, the question "What is 
l i fe?" has been effectively 
removed from the establ ished 
th inking in  biology. Molecular 
biology, wh ich focusses exclu­
s ively on research ing only the 
"bui ld ing blocks" of nature, has 
completely lost sight of the char­
acterist ic d ifferences between 
l iv i ng and dead matter. For 
molecular  biology, there is no 
qual itative difference between a 
l iv ing  and a dead cel l :  J ust 
before and after dying, a cell sti l l  
conta ins  the same molecu les 
and structures. 

of rad iation, d ifferent wavelengths, magneto-biological crite­
ria, the coup l ing between various l iving systems, between l iv­
ing and non-l iv ing systems, between l iving systems and astro­
physical systems, and a lso between non-l iv ing and astrophys­
ical systems, and so on. 

I want to report here about a number of biological tech­
nologies that have been developed completely outside of the 
molecular biology mainstream in the last 30 years, which pro­
vide fasc inating ins ights into the inner state of l iv ing cel ls .  
What has been establ ished by these means is ,  that cel l s  have 
a specific kind of commun ication that is closely connected to 
extremely weak, but biologica l ly  highly effective, electromag­
netic signals. By that, a new pathway of biophysical research 
has been opened, wh ich focusses exactly on those key aspects 
of l ife that are systematica l ly  ignored by standard methods of 
molecular biology and genetics. 
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But what has happened in 
between ?  Where i s  the " I  iving force" or "animus vitae, " as was 
once speculated about? 

Before we elaborate more on the nature of those electro­
magnetic signals, which can a lso be cal led "biophotons," we 
shou ld look at some of the phenomenal ach ievements of 
which l iving processes are capable. In growing tissue, it can 
be estimated that every s ingle cel l  produces some m i l l ion mol­
ecu les per second, which is more, by several magn itudes, than 
what can be produced by laboratory means. 

There is another astounding figure: On average, every 
human being consists of approximately 1 0  .tri l l ion cel ls (1 01 3), 
which are generated by 43 successive rounds of cel l  dou­
bl ings. Only after this impressive precision work, w i l l  a human 
being reach adu lthood. 

However, at the same time, there is a constant turnover of 
cel ls coming and going: In  every ind ividual, every second, 



approximately 1 0  m i l l ion cells d ie, 
and must be replaced in a short period 
of time, in order to prevent an entrop­
ic decay. It cannot be predicted where 
and when a cel l wi l l  d ie, but if the 
replacement rate were to be only 
sl ightly lower (or h igher), the body 
wou ld dis integrate quickly. For exam­
ple, if the growth rate of intestinal 
cel ls, wh ich have a large turnover 
themselves, wou ld exceed the cel l 
death rate by only some percent, the 
body would rapidly d ie from obstruc­
tion of the intestines. 

range effect between cel ls  during m ito­
s is, became one of the main fields of 
biological research during the 1 930s, 
in the Soviet Un ion, and elsewhere. 

However, increasingly, this approach 
to biology came under fierce attack by 
the proponents of genetics and molec­
ular biology, wh ich then, after the war, 
was made the dominant field of 
research. The major point of criticism 
from these circles was, that the m itoge­
netic radiation did not exist at a l l ,  or, if 
it d id exist, it had no biological rele­
vance whatsoever. 

The biophys icist Fritz Popp has 
pointed to the conditions which must 
be fu lfi l led such that a l l  these com­
plex processes occur in  a control led 
way. There must be an i ntimate cou­
pl ing of cel l -to-cel l-commun ication, 
which, according to his calcu lations, 

Alexander Gavrilovich Gurwitsch (1 874- 1 954) 

Actual ly, at Gurwitsch's t ime, it was 
tec h n ica l ly  imposs ib le  to d i rect ly 
measure the weak l ight emission from 
cel ls .  This became possible only in the 
1 95 0s, when a group of Ital ian 
astronomers developed a very sensi­
tive photo mu ltipl ier, which they used 

can only be possib le when the key control processes occur at 
the speed of l ight. Any other means of " i nformation" transmis­
sion, including biomolecu les, chemical messengers, and so 
forth, would not be suffic ient. They wou ld  be too slow to 
guarantee the integrity of the organ ism.  Already, from this s im­
ple calcu lation, it follows that l ight, or some electromagnetic 
action operating at the speed of l i ght, m ust be i nvolved in  
some form in  the organ ization of  l iving processes. 

The first sytematic research i nto the role of l ight in l iv ing 
processes was done by the Russian scientist Alexander 
Gurwitsch, a cont�mporary of Vernadsky, in  the 1 920s. 
Gurwitsch establ ished as a conclusive hypothesis that every 
l iving cel l em its l ight, though at a very weak level .  

Mitogenetic Radiation 
H is or ig inal  experiment was very s imp le  (F igure 1 ) . 

Gurwitsch mounted an onion root i n  such a way, that the t ip 
of this first onion root pointed to the side of another onion 
root, but without d i rect contact. When the second onion root, 
after a certain  time, was investigated under the microscope, it 
was shown that at exactly the point of near-contact, there was 
a significant i ncrease of cel l d ivis ions (m itosis) compared to 
the opposite side. 

This "mitogenetic effect," as G u rwitsch termed it, continued 
to appear when a smal l  quartz window, which is specifical ly 
transparent to u l traviolet l ight, was inserted between the two 
onion roots. However, the effect d isappeared when the quartz 
window was replaced by normal window glass, or other mate­
rial, which is opaque to u l traviolet l ight. With several other 
experiments Gurwitsch was able to defin itely prove that the 
med ium of this m itogenetic effect was, in  fact, a very weak 
u ltraviolet rad iation emanating from the tip of the first onion 
root. He cal led this "m itogenetic rad iation ." 

Subsequently, Gurwitsch and h is  collaborators developed a 
method to indirectly measure the intensity and spectral d istribu­
tion of the "mitogenetic radiation." This techn ique, together 
with Gurwitsch's other original contributions to biology, includ­
ing his notion of the biological field and the existence of a long-

to make d istant stars vis ib le. When used on biological samples, 
it was shown that leaves, germs of wheat, corn, beans, and so 
on, emit a constant, but weak l ight. These resu lts created a brief 
uproar in  the West, but the affa i r  was then essentia l ly  forgotten .  

O n l y  in  the early 1 970s was this basic insight taken u p  
again, when German biophysicist Fritz Popp, i n  h is  work on 
cancer research, found some very pecu l iar properties of a very 

Figure 1 
GURWITSCH'S FAMOUS 'ONION EXPERIMENT' 

The roots of two onions are positioned perpendicularly 
so that the tip of one root points to one side of the other 
root. Gurwitsch found that there was a significant 
increase in cell divisions on this side, compared to the 
opposite, "unirradiated" side. The effect disappeared 
when a thin piece of window glass was placed between 
the two roots, and reappeared when the ordinary glass 
(which is opaque for ultraviolet light) was replaced with 
quartz glass, which is transparent for ultraviolet light. 

Source: A.G. Gurwitsch, Oas Problem der Zellteilung (The Problem of 
Cell Division). 1 926 
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Figure 2 
TWO FORMS OF BENZPYRENE 

The 3,4 benzpyrene, which is found in coal-tar and in 
cigarette smoke, is chemically very similar to 7,2 ben- . 

zpyrene, which is considered harmless. The only major 
difference between them is that 3,4 benzpyrene has a 
strong absorption/emission anomaly in the ultraviolet 
area of the spectrum. Popp asked himself, could these 
optical properties of the molecule be the direct cause of 
its carcinogenicity? 

strong carcinogenic substance. 
Shown in Figure 2 is benzpyrene in two forms: the 3,4 ben­

zpyrene, which is found in coal-tar and in cigarette smoke, 
and a chemica l ly  very s imi lar substance, 1 ,2 benzpyrene, 
which is considered harm less. The only major d ifference 
between the two substances is that 3 ,4 benzpyrene has a 
strong absorption/emission anomaly in the u ltraviolet area of 
the spectrum.  Popp asked h imself, cou ld these optical proper­
ties of the molecu le be the d i rect cause of its carcinogenicity, 
rather than any assumed chemical (molecular) effect? That 
idea, of course, went d i rectly against the estab l ished position 
of cancer research. 

In  that context, Popp learned about Gurwitsch's work on 
mitogenetic radiation, and concluded that, if the assumed 
optical effect of benzpyrene were correct, then there m ust be 
some kind of l ight source in the cel l ,  and very weak photon 
"signals" would be able to trigger drastic changes in the 
behavior of cel ls .  

So, Popp and h is  col laborators started to construct a very 
sensitive l ight ampl ifier appropriate for measuring very weak 
photon emissions from cel ls .  A schematic view of this mach ine 
is shown in  Figure 3 .  

I t  i s  a certain  i rony that Popp, after h e  had presented his 
ideas to lead ing cancer scientists i n  Germany, was first denied 
any research money, because he said he wanted to find l ight 
inside cel ls. For these people, this was a completely absurd 
idea ! Only when he p ledged to establ ish that there is no l ight 
in cel ls, d id  he receive some funding. 

With Popp's photomult ip l ier mach ine, it was possible to 
prove beyond any doubt that low-level l ight emissions are a 
common property of a l l  l iv ing cel ls .  It has d ifferent i ntensities 
for plant or animal  cel ls, for different cel l types, and it  can vary 
from one moment to the next. It is not regular, but comes often 
as "photon explosion" (spikes), especia l ly  when the cel l s  are 
i rritated by outside means. 

Much more interesting, and tel l i ng for the role of biophotons 
in real l ife, were experiments which show the i nterre lationsh ip 
between two sets of l iv ing organisms. For this purpose, Popp 
developed a system with two independent photo mult ip l iers, 
and a mechanism by which the two samples u nder investiga­
tion cou ld be optical ly separated from each other. So, in the 
first round of the experiment with gonyaulax polyedra, a tiny 
dinoflagel late, the shutter was closed, and two completely d if­
ferent emission patterns resu lted. However, when the shutter 
was opened, and the two samples came i nto optical contact, 
the situation changed dramatica l ly :  What had been random 
events before, became now a coord inated, tuned process of 
increased intensity. S imu ltaneous spikes of photon emissions 
occurred, as if they had been agreed upon (see Figure 4). 

Figure 3 
SCHEMATIC OF POPP'S 
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Popp and his colleagues built a 
high-sensitivity light amplifier, 
shown here schematically, which 
can reliably measure the extreme­
ly weak light emission of biologi­
cal experiments. A quartz cuvette 
is located in the enclosed part of 
the apparatus before a concave 
mirror, which also directs the 
reflected rays to the light detector. 
A colored filter can select specific 
wavelengths, and the alternating 
light and dark ("chopper") plate 
allows a separation betwen actual 
signals from the probe and spuri­
ous light from the apparatus itself. Source: Popp, Bi% gie des Lichts, 1 984 
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Figure 4 
EMISSION PATTERNS OF TWO 

BIOLOGICAL SAMPLES, WITH AND 
WITHOUT CONTACT 
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Fritz Popp developed a system with two 
independent photo multipliers, and a mech­
anism by which the two samples under 
investigation could be optically separated 
from each other. Here, in an experiment with 
the tiny dinoflagellate gonyaulax polyedra, 
the top part of the graph shows the pattern of 
emissions with the shutter closed; and the 
bottom graph shows the experiment with the 
shutter opened, so that the two samples are 
in optical contact. As can be seen, the ran­
dom events on the top, become a coordinat­
ed, tuned process of increased intensity, with 
simultaneous spikes of photon emissions. 
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The Harmony of Biophotons 
In fact, one cou ld draw an analogy to music and say, that a 

d isharmon ic process turns harmon ic. Actua l ly, as Johannes 
Kepler perceived the relations of the planets as a musical  har­
mony of spheres, we can a lso, in the case of b iophotons, 
make this harmony audible.  Here is how Fritz Popp set the 
electromagnetic commun ication between cel l s  to music!  
Please, don't expect these tones to be as beautiful as those in 
l ast n ight's concert, but creatures such as these d inoflage l lates 
are not human, after a l l !  F i rst, we hear the d issonance of the 
separated samples, and then the harmony of i nteracting pho­
ton em ission . [Note: an audio version of the b iophoton tones 
w i l l  be made ava i lab le  on the 2 1 st Century website, 
www.21 stcenturysciencetech.com.]  You shou ld note that . the 
tones you w i l l  hear do not correspond d i rect ly to single pho­
tons emitted; they correspond to the degree of corre lation of 
signals in  both samples.  So, the h igher the tone, the better the 
correlation. 

A l l  these findings point to a specific form of electromagnet­
ic coupl i ng, ind icating a specific kind of commun ication 
between l iv ing cel ls. Even if it is not yet known what the actu­
al  source of these photon emissions in cel ls  is-and one 
shou ld not fa l l  into premature specu lation on this point (there 
may even be outside, astrophysical influences involved)-they 
have a defin ite biological effectiveness. And Popp has also 
shown that this weak rad iation m ust have the qual ity of a mu l­
t imodal ,  mu ltifrequency laser to be effective; that is, to be 
coherent in space and time. 

Coming back to cancer research, it is not surprising that the 
use of photon emission is able to show a c lear d istinction 
between healthy cells and cancer cel ls. 

The graph i n  F igure 5 shows how normal l i ver cel l s  ( lower 
curve) have a relative ly  stab le  or even fa l l i ng level of pho­
ton counts at i ncreas ing cel l density, w h i l e  cancer cel l s  of 
the same cel l type show an i ncreasing  photon count at h igh­
er cel l densities. I t  can be concl uded from that, that popu­
lations of cancer cel l s  have lost the harmony and coherence 
that is  typical for healthy t i ssue. 

I can only summari ly report here on recent, impressive work 
by the Russian scientist A .B .  Bur lakov. He provided a stri king 
example of the superiority of the biophoton approach over the 
molecular dogma. 

Burlakov brought samples of fert i l ized fish eggs in  different 
phases of development i nto optical contact with each other, 
and observed the mutual effects (see Figure 6). He reported the 
fol lowing resu lts : 

• Provided the age d i fference between the eggs or la rvae 
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Figure 5 
PHOTON COUNTS OF NORMAL LIVER CELLS 

VS. CANCEROUS CELLS 
Normal liver cells (lower curve) have a relatively stable 
or even falling level of photon counts at increasing cell 
density, while cancer cells of the same cell type show an 
increasing photon count at higher cell densities. From 
this, it was concluded that populations of cancer cells 
have lost the harmony and coherence that is typical for 
healthy tissue. 
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SCHEMATIC OF BURLAKOV'S EXPERIMENTS WITH 
FISH EGGS AND MITOGENETIC RADIATION 

In these experiments, samples of fertilized fish eggs in 
different phases of development were brought into opti­
cal contact with each other. Burlakov found that if the 
age difference between the eggs or larvae was not too 
large, there was a significant acceleration in the devel­
opment of the younger eggs relative to the older ones. 
However, if the age difference was large, the younger 
eggs showed a strong retardation in development; even 
deformities and higher death rates occurred. When 
Burlakov used normal window glass as a filter, all these 
effects disappeared, but with quartz filters, the effects 
could be observed. 

mities and h igher death rates occurred. (Th is  conforms, by the 
way, to observations in natu re, that fish normal ly  avoid laying 
thei r  eggs in  sites where other eggs have a l ready been 
deposited .) 

• When he used normal window glass as a fi lter, a l l  these 
effects d isappeared, but the effects cou ld be observed by use 
of quartz fi lters, confirming clearly G u rwitsch's "mitogenetic 
effect." 

• Using fi lters for different wavelengths and polarizers, 
Burlakov even succeeded in creating specific a lterations inten­
tiona l ly, and subsequently undoing them . In th is  way, monster 
larvae with mu lt iple heads, mult ip le hearts, and so forth, were 
generated, but could be corrected by the appropriate use of 
other optical coup l i ng effects. 

In fact, this l atter case could be the beg inn ing of an era of 
"biophoton technology," as Bur lakov h imself stated, with a 
potential far bigger than today's biotechnology, which has had 
a hard t ime keeping up with its far-flung promises. Obviously, 
in Burlakov's experiments, no changes were induced in the 
genome at a l l-the biophoton action works on the level of the 
l iving process itself. 

Magneto-Biology 

was not too large, there was a s ign if icant acce lerat ion i n  
t h e  deve lopment o f  t h e  younger eggs relative t o  the older 
ones. 

F ina l l y, we shou ld i nc l ude in  the l ist of technologies for 
the i nvestigation of l iv ing processes, the potent ia l  of mag­
neto-biology. Research of th is type has a long tradit ion, 
espec ia l ly  i n  Russia.  For examp le  A lexander L.  Ch izhevsky 
[ 1 897-1 964) made i ntensive stud ies of the correlation 
between solar- induced changes in the Earth's magnetic field 
and the occurrence of physical events, such as epidemics, 
and other th i ngs. A lso S imon Shno l l  and his group in 
Moscow made extensive stud ies of the i nf luence of cosmic 
phenomena on a l most a l l  physical  processes on the planet. 
Professor Bruno Brand imarte of Italy has been a p ioneer in  
the f ie ld  of  magneto-biology for many years. He has shown 
that osc i l l at ing magnetic fields of various forms can have 
stri k ing effects on the heal ing of wounds and the increase of 
blood c i rcu lat ion.  • However, if the age difference was large, the younger 

eggs showed a strong retardation in development; even defor- In Figure 7, you see on the left a very bad case of diabetes 
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Figure 7 
BRANDIMARTE'S OSCILLATING MAGNETIC FIELD TREATMENT 

The Italian scientist Brandimarte has worked with oscillating magnetic fields to 
increase blood circulation and heal wounds. Here is one example of the positive effect 
of magnetic field treatment. On the left is a very bad case of diabetes gangrene for 
which the normal treatment would have been amputation. After treatment with mag­
netic fields (right), however, the foot was almost completely restored. 
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gangrene, which wou ld have 
been hopeless for traditional 
surgery. But, after treatment with 
magnetic fields (right), the foot 
was almost completely restored . 

In conclusion, it must be stated, 
that we are only at the beginning 
of the era of " l ife technology." 
Many more approaches l ike the 
m itogenetic effect, the biophotonl 
laser principle, and magneto­
biology must be developed. The 
aim is to develop methods, which 
al low us to study a l l  those mul­
t iple levels, on which the char­
acteristic actions of l ife occur. 

Wolfgang Lillge, a physician, 
is the editor of the German­
language Fusion magazine. 



VERNADSKY'S METHOD 

4.  Is Mind a Mystery? 
by D i na De Pao l i  

V
lad im i r  Vernadsky devel­
oped the concept of the 
noosphere, and he defined 

it in  the fol lowing way : 

didn't that apple tree produce any 
apples this year?" The same l ine of 
reasoning should apply if someone 
were to ask you: "Why does that 
human being produce thoughts?" In 
this case too, the real question 
should have been: "Why the heck 
doesn't that id iot use his head?" 

Th ink ing is for man as "natura l"  
as apple production i s  for fruit 
trees ! And in both cases, we 
shou ld rea l ly  on ly worry about 
how to improve on the qual ity of 
that production. 

Under the action of scientific 
thought and human labor, the 
biosphere goes over to a new 
state, to the noosphere . . . .  In  
th is way . . .  a never-ending, 
growing set of new inert natural 
bodies and new great natural 
phenomena are created in  the 
biosphere . . . .  [This] is not an 
occasional phenomenon . . .  but 
an elementary natural process 
whose roots are deep . . . .  

Dina Oe Paoli: "Thinking is for man as 'natural' as 
apple production is for fruit trees. " 

Methodological ly this paradox 
touches u pon a more d iffic u lt 
area, which I can develop only 

very schematical ly here. Vernadsky, as mentioned by Jonathan 
Tennenbaum, had h inted at a Riemannian solution to h i s  rid­
d le. To account for the undeniable specificity and "geological 
role" of l iving matter, he had stressed the importance of change 
in our simpl istic and abstract conception of one homogeneous, 
infin ite Cosmos, "which m ight satisfy the geometer, but which 
contrad icts the entire empirical knowledge of the naturalists." 

On another, later occasion, he expressed the fol lowing par­
adox concern ing human thought: 

Here a new ridd le has arisen before us. Thought is not a 
form of energy. How then can it change material process­
es? That question has not as yet been solved . . . .  As for the 
coming of the noosphere, we see around us at every step 
the empirical results of that " incomprehensible" process. 

Vernadsky recogn ized the effects of human scientific d is­
covery, its necessity and naturalness, but he passed on to us 
the riddle of the natu re and location of the human cognitive 
process. Some of the d ifficu lties concern ing the relation 
between energy and cognition derive from both a psychologi­
cal and a methodological m istake. 

Too often we get psychologica l ly  man ipulated by the pleas­
ure of trying to solve virtual or false d i lemmas. For example, if 
someone were to ask you :  "Why does that apple tree produce 
apples?" I imagine that you wou ld qu ickly realize that the ques­
tioner was trying to fool you. 

A more serious question wou ld have been the fol lowing: "Why 

He pushes his posterity to elaborate, instead, the concept of "the 
simultaneous man ifestation of spaces, characterized by different 
geometries, in different domains." That is, the supposition of: 

the geometrical i nhomogeneity of reality . . . .  I n  d iffer­
ent cases and d ifferent man ifestations of the Cosmos, 
different geometries may be manifested in phenomena 
under scientific stud ies. 

Domains of Curvature 
This is obviously the core of the anti-monistic (that is, anti­

material ist) phi losophy and revolutionary mathematics of 
Riemann, as far as Riemann himself adopted Leibniz's monadolo­
gy. Riemann had developed the idea of an " inhomogeneous real­
ity," in which we cannot l inearly transpose the same type of meas-
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Figure 1 
THE CU RVATURE OF A LIGHT RAY 
PASSI NG FROM AIR I NTO WATER 

The light follows not a shortest path, but one that mini­
mizes the total time of travel, a principle discovered by 
Fermat. 

ure from one domain to another without changes; but where, nev­
ertheless, there is a d iscoverable principle, a "curvature," which 
reveals the causal path that connects the different domains. 

In  Figure 1 ,  you see only the s implest expression in  nature 
of what I have just said . A source of l ight (A), which travel s  
through an " inhomogeneous med ium" (such as  saltwater) wi l l  
natura l ly travel along a "curved" path (08). 

When we move from l ight to the more complex inhomoge­
neous relationships among matter, l ife, and cognition, or even 
those ins ide such subdomains, we w i l l  not d i scover any more 
such s imple and vis ible "curvature," but the principle never­
theless remains val id :  We cannot l i nearly transport measure­
ments from one domain to another, a lthough a causal func­
tional ity connects a l l  of them. 

Despite empirical evidence to the contrary, there has always 
been an ideological attempt to ignore these different domains of 
curvature and, instead, to adopt the monistic (material istic or ide­
al istic) conception of "one homogeneous, undifferentiated space," 
where human specificity, human free wi l l ,  and human cognition, 
either simply disappear into one of the sub-domains, or are moved 
to the virtual and arbitrary area of the "transcendental freedom" of 
Immanuel Kant, Johann F ichte, and their fol lowers. 

Specifica l ly, when he posed that paradox, Vernadsky was 
obviously fighting against an argument which is usua l ly for­
mulated as: "The mind cannot be an efficient force in the 
physical world; otherwise the l aw of energy conservation 
wou ld be false, and this is impossib le !"  

A positivist, when he observes nature through his instru­
ments, sees and measures only mechanical,  chemical, and 
other forces, which form a c losed total ity; he does not see or 
measure any "mental force." Therefore, accord ing to h im, a 
physica l ly efficient m ind cannot exist! 

One wonders what kind of vegetable there must be behind 
the microscope or telescope mind lessly and objectively observ­
ing nature! The opposition to Vernadsky obviously forgot that 
the " law of energy conservation" is a physical principle d iscov­
ered by a human mind.  Indeed, the appropriate and original for­
mulation of this law is the result of Leibniz and was derived 
from the idea that "sufficient reason" is governing the universe. 

I cannot elaborate further on this issue here, but to help to 
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Figure 2 
SCH EMATIC OF REPRODUCTIVE POTENTIAL 

OF LIFE 
Contrary to the neo-Darwinists, Vernadsky defined a 
directionality in the evolutionary process-line L, in this 
simplified schematic, where each stage (Ko, KI, . • •  J is 
characterized by a function, today called the "carrying 
capacity. " None of the stages is an absolute limit. 

find a place for cogn ition, I wi l l  use my favorite quotation from 
Bla ise Pascal : 

It is not in space that I must seek my d ign ity, but from 
the ordering of my thinking . . . .  As space, the un iverse 
grasps me and swal lows me up l i ke a point; by means of 
reason, I grasp the un iverse. 

Therefore, the next t ime a mathematic ian goes to the black­
board to prove to you that his own m ind does not ex ist, accept 
it as a fact. But as far as your own mind is concerned, try to 
adopt another method of proof. This cou ld be cal led the cru­
cial experiment to determine the conservation of existence. 

Vernadsky's 'Durable Colonization' 
Accord ing to Vernadsky, the biosphere i s  characterized by a 

continuous transformation of b iochemical energy, whose real 
source is the Sun, and whose ch ief man ifestation is the multi­
pl ication of l iv ing matter. Living matter can be studied, then, 
by l i nking its rate of reproduction to the effic iency of the ener­
gy transformation, and th is  measurable process was named by 
Vernadsky "durable colon ization."  

Some of Vernadsky's ideas, associated with the work of 
Alfred Lotka and others, are today the standard way to study 
ecological systems; however, Vernadsky had stressed some­
th ing, which is avoided today: 

In Figure 2 you can see a s impl ification of Vernadsky's idea. 
Contrary to the neo-Darwin ists, he defined a d i rectionality in 
the evolutionary process ( l i ne L), where each stage (Ko, K1 , • • •  ) 
is characterized by a function, today cal led the "carrying 
capacity"; but none of the stages is an absolute l i m it. Life finds 
a way, through the formation of new species and other adapta­
tions, to increase its rate of durable colon ization. Such changes 
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Figure 3 
THE IMPACT OF SCI ENCE AND TECHNOLOGY 

ON POTENTIAL POPULATION DENSITY 
The ecological "carrying capacity, " as represented by the 
K series, increases discontinuously, as a result of man's 
ability to discover new species of technology (the L 
series)-what Vernadsky called "durable colonization. " 

can therefore be ordered, and one can d iscover a curvature in 
such a h igher, inhomogeneous, or R iemannian, space-time. 

Sometimes Vernadsky adopted the hypothes is  of the 
"growth and perfection of the central nervous system"-that 
is, the growth of the brain-as a metric for ordering the 
increase in the power of energy transformation. 

But, if we now shift from the biosphere to the noosphere, we see 
that although Man is a continuation of th is "natural trend" of in­
creases in free energy formation, it would be a major mistake to add 
man simply as another higher stage in the series along the l ine L. 

The noosphere changes the entire nature of the process itself; it 
operates in  a d ifferent space-time and energy domain .  Mankind's 
"durable colonization" of the Earth, cannot be compared with 
any of the geometries characterizing one of the single species in 
the biosphere. On the contrary, the noosphere becomes an inten­
sified mirror of the biosphere in its total i ty. Therefore, we can rep­
resent the "noospheric," or physical economic, transformations 
with the same type of inhomogeneous space seen before for the 
biosphere (Figure 3) .  But now, the sub-man ifolds (K(}t KI, . . .  ) 
indicate the power of the physical economy to maintain a specif­
ic rate of reproduction, mediated by a charaderistic species of 
technology, or of newly discovered physical principles. 

We have evidence that for at least the last 2 mi l l ion years, Man 
has been able to m igrate all over Africa and Eurasia, and was there­
fore able to durably sustain his existence in very different environ­
ments. I want to focus on a more recent example of such "durable 
colonization," because it contains an interesting paradox. 

F igure 4 shows the tit le page of an article, which appeared 
in Scientific American magazine in September 2000: "Who 
Were the F i rst Americans? If your answer was fu r-clad mam-

moth hunters, guess aga in .  The first people to settle in  the New 
World may have been fisherfol k  and basket weavers. "  

What is the  point of  th i s  debate? 

Colonization of the Americas 40,000 Years Ago? 
The offic ia l ly  accepted theory on the colon ization of the 

American continent was, unti l recently, based on the so-cal led 
Bering Land-Bridge theory; the idea was that mammoth 
hunters, fol lowing thei r  prey and not knowing where there 
were going, crossed the land-bridge between Siberia and 
North America, approximately 1 3 ,000 years ago, when the sea 
level was much lower and the ice sheets had melted just 
enough to open a land passage through Canada. Always fol­
lowing the animals, the theory goes, the hunters spread out 
over 1 ,000 years through North and South America. 

But the contrad ictions to this s impl istic view of human 
beings are beginning to force a change in  th inking.  I t  i s  now 
accepted that 1 5,000 year ago, there a l ready was an estab­
l ished colony in Monte Verde, Ch i le, which is, at the moment, 
accepted as the oldest known s i te of human habitation any­
where in  the Americas. To this m ust be added the other puz­
zle, of the presence of a cave painting which is probably 
30,000 years old, in Pedra Furada, Braz i l .  

How cou ld this be? How can  we have in  South America 
human colon ization older than that in the North, and older 
than the assumed date of crossing of the Bering Land-Bridge? 
Reluctantly, as shown here, the idea that the m igration to 
America took place much earl ier, and therefore by sea, i s  
beginning to be accepted. There are two main eastern routes 
by which the migration probably took p lace 40,000 years ago, 
fol lowed later by others (F igure 5) .  

(a )  The Pacific coastal route theory: The possib i l ity i s  that 
the m igrants fol lowed the coast l i nes in  smal l  boats, and 
researchers are beginn ing to find other prehistoric artifacts 
under the water a long the American coasts. 

(b) The Pacific crossing theory: The same people who have 
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WhO Were the First Americans? 
If your answer was fu,..�dad mammo'th hlttflet'S. pess again.. 
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Figure 4 
TITLE PAGE FROM SCIENTIFIC AMERICAN ARTICLE 

ON COLONIZATION OF AMERICAS 
The debate over who the earliest settlers were and how 
early they arrived in the Americas was discussed in this 
September 2000 article in Scientific American .  
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Figure 5 

same time, achieved, and depended 
upon, a permanent shift in the power of 
the society. 

From that time through to today, we 
have largely increased the rate of sur­
vival of our "permanent colony"; we 
have, therefore, a l so i ncreased the 
power of the biosphere to sustain  l i fe. 
But, our brain has not increased one 
gram compared to the brain of those 
colon izers of 40,000 to 1 00,000 years 
ago. Therefore, we can no longer use 
the increase in brain size as an ind ica­
tor of the right d i rection in the evolution 
of the noosphere-although a d irection 
nevertheless ex ists, and it is coherent 
with the increased rate of "permanent 
colonization" ind icated by Vernadsky, 
and further elaborated by LaRouche. 

POTENTIAL MIG RATION ROUTES TO AMERICA 40,000 YEARS AGO 
New discoveries, as well as some old but ignored discoveries, are forcing a new 
look at how America became inhabited, how long ago, and the level of culture 
required for making such sea journeys. 

We have to sh ift the metric; the 
engine that guarantees self-conserva­
tion is no longer a biological ,  automat­
ic process, a lthough it is sti l l  a "natu­
ral" one. Because of this added degree 
of freedom, there is a lso the risk, with 
each new generation, that we may lose 
our right to govern the b iosphere, if we 
do not fi nd the moral w i l l ,  and the spir­
itual resources, to make such d iscover­
ies as may upl i ft our society'S abi l ity to 
conserve the noosphere. 

The present Pope wrote the fol low­
ing some t ime ago: 

been shown to have moved by boats into Austral ia and the islands 
of the South Pacific, some 50,000, and possibly 1 00,000, years 
ago, might have continued travell ing east, reach ing other islands, 
and finally South America, although there is only scarce evidence 
for this at the moment. (There is also a possible western route, 
across the Atlantic, but let's concentrate here on the essentials). 

G iven the time, I have to leave it to you to extrapolate a l l  
the impl ications of  what I just said. But for sure, i f  the above i s  
true, we have to accept the fact that Man had mastered some 
form of rud imentary astronomy a long, long time ago. 

We can a lso eas i ly  imagine the role of the d iscoverer, and 
his d ifficu lty in convincing and educating his commun ity. We 
can imagine the fear of many members of that society of rec­
ogn izing the necessity of sai l ing towards the "unknown" 
is lands. Therefore, such m igrations m ust have needed a trans­
formation of the cultu ral "space-time" of an entire society, or, 
as Lyndon LaRouche wrote: 

The productive potential of the ind ividual l ies not enti re­
ly with i n  h imself, but i n  the relationship of h is  develop­
ment to the characteristic "curvature" of the society. 

Because of this, we can easi ly imagine that such migrations 
were not accidental events, or aimless adventures. They were 
conceived as necessary great "missions," whose success, at the 
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A good cu lture must be able to help man to overcome 
the fear of h is  own scientific d iscoveries, the fear of the 
process of transformation of created th ings, to wh ich he 
has been cal led by vocation . . . .  

And the Church should never tire of affirming the 
importance of man as man, of the fact that we have to 
love man because he is a man, because of h is  own s in­
gular d ign ity which he possesses . . . .  

As Vernadsky had correctly assessed, the biosphere is fun­
damenta l ly  dependent on the Sun. Now, accord i ng to current 
stel lar physics, one day the Sun wi l l  expand, causing an 
increase of temperature which wi l l  k i l l  the Earth's biosphere. 

Between now and then, hopefu l ly, we w i l l  have been able 
to establ ish a permanent colony on Mars, and from there far­
ther out towards the cooler outer planets, unti l we w i l l  aga in  
have to face the "unknown oceans" of  the New World that is 
located outside our planetary system. 

And, in case you do not l ike travel l ing, we could also study our 
Sun more deeply, and repai r  it, so that it can survive a bit longer. 

Dino De Paoli, based in Hannover, Germany, has written 
widely on the history of science and has presented a series of 
Schiller Institute lectures to university audiences in Europe on 
the themes of this article. 



VERNADSKY'S METHOD 

5.  Eurasian Development­
The Next Step for 
The Biosphere 
by Lyndon H .  LaRouche, J r. 

This is an excerpt from 
Lyndon H. LaRouche, Jr. 's key­
note address to the Schiller 
Institute conference in Bad 
Schwalbach Germany, on May 4, 
"Winning the Ecumenical Battle 
for the Common Good. " 

in land.  The first d i rection was to 
move along the great riverways 
in land, to move along the coast­
ways, c lose to the seas and to 
marit ime traffic. If you look at 
the map of the world, you fi nd 
the characteristic of long devel­
opment is  the l ack of the abi l i ty 
to uti l ize the i n l and areas, the 
l and-locked areas, of the world, 
with the same degree of effic ien­
cy and productivity that was 
used in the coastal areas and 
chief riverways. 

F
or as long as we know, 
mankind's economy has 
been dominated by the 

oceans. Contrary to al l  these the­
ories that the B ritish B ib l ical  
archaeologists tel l  you, c iv i l iza­
tion did not come from England 
and march down the rivers and 
the seas; it went the other way. 
What we know from, espec ia l ly, 
information on the internal char­
acteristics of ancient astronomi­
cal calendars, shows that they 
were predominantly calendars 

Maria SchmitziEIRNS 
Lyndon LaRouche: The Eurasian Land-Bridge project 
"means tha t  we would be engaged in the greatest 
change in the environment in the history of mankind. " 

Look at Asia today: I n  Ch ina, 
you have the coastal areas which 
reflect th is, they are more highly 
developed, relatively speaking, 
and the in land is poorly devel­
oped, the popu lation has a poor­
er standard of l iving and poorer 
opportun ities for development. 

used by a trans-oceanic  maritime culture, functioning over a 
long period of t ime, when most of North Eurasia was under a 
giant glac ier, for about 1 00,000 years. During that period, 
most of what l ater became c iv i l ization, was runn ing around 
the oceans. From the time that these maritime cultures came 
back into Eurasia, fol lowing the melt ing of the g lacier about 
20,000 years ago, when that began, they began to move 

This extends, then, i nto Central and North Asia as a whole. 
Therefore, if we conquer this area, what happens? Take trans­
portation alone. People who don't th ink, th ink that ocean 
freight is the cheapest way to move freight. That is  not true. The 
cheapest way is across l and, but not by truck; trucks running up 
and down the h ighway tel l  you that the economy is bei ng d is­
mantled. It costs too much; it's i ntri nsical l y  bad . Rai lways are 
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THE EURASIAN LAN DBRIDGE: MANKI ND'S GREATEST SINGLE OPPORTU N ITY FOR DEVELOPMENT 
The proposed Eurasian Land-Bridge stretches from the east coast of China, to Western Europe, with "fingers" extending across 
to North America and down through Africa. Development corridors, with new cities and industries-l OG kilometers wide-are 
proposed for creation through the interior of Eurasia: 

The strategic aim of the Land-Bridge is to improve and extend the entire Eurasian railway network for high-speed transport, to 
increase freight capacities many times over, and to combine this with energy, water, and communications systems, as well as with 
magnetically levitated rail transport. In short: to create the backbone of a Eurasian "economic miracle" in the early 2 7  st Century. 

Source: E IR News Service, Inc. 

much better. Integrated transport systems, featuring rai lways, 
especial ly magnetic levitation systems, are excel lent. 

Magnetic levitation systems move passengers more rapidly, 
but those same systems for moving freight, that is rea l ly a won­
der. That's where the payoff comes. If you can move freight 
from Rotterdam to Tokyo at an average rate of 300 ki lometers 
per hour, without much stopping along the way, and if for 
every 1 00 km of motion across that route, you are generating 
the creation of wealth through production as a result of the 
existence of that corridor, then the cost of moving freight from 
Rotterdam to Tokyo is less than zero. What ocean freight can 
do that? Did you ever see a large supercargo ship producing 
wealth whi le trave l l ing across the ocean?  And at what speed? 

A Turning Point in Technology 
Therefore, we have come to a turning point in technology, 

where the development of the internal l and-mass of the world, 
and the great typical frontier, is Central and North Asia. That is 
the greatest single opportun ity before a l l  mankind for devel­
opment. This requ i res some revolutionary changes in the way 
we th ink  about things. This means that we would be engaged 
in the greatest change in the environment in the history of 
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mankind. This si ngle project, say a 25-year or more develop­
ment of Central and North Asia in this d i rection, inc luding the 
conquest of the tundra-the Arctic tundra is one of the great 
frontiers to be mastered, and it can be done-that wou ld be a 
great change in the environment. How are we going to decide 
what is good or bad about changing the environment? 

What people think today about the environment is pretty 
stupid. It doesn't make any sense; people don't know what 
they're tal king about, and when you see the kind of education 
they get, it's no wonder they bel ieve that nonsense. Especial ly 
those with physics degrees. 

T.he great theory of the environment was establ ished by a 
Russian of U krainian credentials, Vlad im i r  Vernadsky, with his 
concept of geobiochemistry. The problem is,  that what you're 
taught in most un iversities about science is nonsense-it's a 
damn l ie, to put it frankly. What you're taught as basic physics 
is mostly a l ie. Because, as Vernadsky demonstrated this in  his 
own way, and as others have shown, there are actua l ly  three 
principles involved i n  man's physical relationsh ip  to the Earth 
and the un iverse-three categories. One is what we ca l l  non­
living processes, what most ca l l  physical processes. The sec­
ond, which those i n  molecular biology refuse to understand, is 



the principle of life; you w i l l  never get l ife out of a non-l iving 
process. Life is, as Pasteur ins isted, a principle unto itself, a 
universal physical pr inciple which,  as Vernadsky demonstrat­
ed with his b iogeochemistry, the oceans and the atmosphere 
were produced by l iving processes, down several k i lometers 
below the Earth's su rface. Most of the Earth that we are in  
touch with, as  human ity was created, was a by-product of l iv­
ing processes, with what Vernadsky cal ls  the "natural products 
of the biosphere." We can measure the power of the biosphere 
over the non-l iving processes-we can measure it !  

L iv ing processes are superior to non-l iving processes; they 
are more powerfu l ,  they are apparently weak, but the i r  long­
term effects are more powerfu l than the short-term effects of 
non-l iving processes. 

The Need for Revolutionary Discoveries 
There is a th i rd thing, which Kant won't let you know­

that's why they cal l  h i m  Kant, because he can't do anyth ing. 
The essential nature of man i s  that we are capable of making 
discoveries of un iversal physical principle, d iscoveries we can 
val idate in known experimental ways. By applying these prin­
ciples, we increase our power in  the un iverse, i n  ways that can 
be measured physical ly, per capita and per square ki lometer. 
We can measure this in terms of the demographic effect of this 
k ind of action. That is, does the human species i mprove its l i fe 
expectancy, its power to exist in the un iverse, as a result of 
this? If it does, that is good. Mankind's primary mastery of 
nature has occurred i n  terms of h is  mastery and development 
of the biosphere. So actua l ly, the b iosphere, inc lud ing what 
we call basic economic infrastructure, such as waterways, 
power systems, transportation systems, the development of 
good cities-these are natural products of cogn ition which are 
reflected as improvements in the biosphere. 

The biosphere is weak, it i s  stupid, it does not know how to 
deal with the deserts it has, or the tundras, or other problems, 
but we, as human beings, can come to our poor, stupid s lave, 
the biosphere, and say, "We w i l l  educate you ,  and we w i l l  
make you stronger a n d  better." 

So, mankind intervenes in the biosphere to make it better. 
So, the principle of d iscovery appl ied to the envi ronment cre­
ates natural products of cognition in the biosphere, which 
improves the biosphere, which increases the potential for 
human l ife. This is not a mysterious, arbitrary area; it is an area 
of science, of scientific precis ion.  Which means the job to do 
is not to ask whether i t  i s  good or bad to tamper with the envi­
ronment: It's very good to do so, if you know what you're 
doing. But you have to develop the science of water manage­
ment, the science of transportation, the science of reforesta­
tion, the science of how to change and control the atmosphere 
and the c l imate. You can't make big m i stakes; they wi l l  l ive 
with you for a quarter of a century or more. Therefore, you 
have to have competent groups of people determin ing how to 
do this .  But by changing the biosphere of Central and North 
Asia, and changing the biosphere in the arid regions of Ch ina, 
and so forth, we w i l l  create the greatest boom for human ity on 
any part of this p lanet. 

What we need is a m ission-oriented task force to undertake 
the policy planning for precisely this. And it must be interna­
tional. 

The Pivotal Role of Russia 
Now, the pecu l iar part of this is the case of Russia. Russia 

has gone from communism to l ibera l ism, without passing 
"Go," and certain ly  without getting $ 200. It got noth ing; it lost 
money on the dea l .  The problem in Russia is to define itself­
once again,  intention : This  w i l l  work, if Russia adopts the 
intention of playing that role for itself in  a Eurasian develop­
ment program.  That means, lead ing Russians must adopt such 
a perspective, and the Russian people must increasingly par­
ticipate in that vision of the role of Russia in changing the sit­
uation in Eurasia and in Russia itself. 

Under those cond itions, the role of Russia as a pivot, with 
other parts of Eurasia, i s  cruc ia l .  How? F i rst of a l l ,  there are 
confl icts of an h istorical and cu l tural  nature along most of the 
nations of Asia. Ch ina and Ind ia, for example. Ch ina and 
Japan, Korea with Ch ina and Japan, and so forth. So that, on a 
b i lateral basis, long-term agreements among these nations are 
very difficult  to manage. However, if you have a common m is­
sion, with a common interest, which involves a number of 
these nations together, then you can bring them together in a 
system of cooperation. This  is the natural role in which Russia 
can play a med iating part throughout Eurasia. 

This is what came u p  when Primakov was Prime Min i ster, 
on the triangular cooperation, which we boosted very m uch, 
and pushed for, between China, Russia, and Ind ia. That is a 
viable idea. It has to be given more legs to wa l k  on and a m ind 
to d i rect it, in that sense. I n  Western Europe, we could poten­
t ial ly revive the kind of h igh-technology export potential 
which once existed here. But Western Europe has to adopt a 
m ission, and Central Europe has to adopt a m ission, of partic­
ipating in  this development of Eurasia, as a group of sovereign 
nation-states, through instrumenta l it ies which they create 
among themselves, to faci l itate this cooperation. 

The object wou ld be to bring the U n ited States i n  to coop­
erate with that great venture. 

And if you look at Africa, as we shal l  d iscuss here, it has no 
chance-it has been too looted-unless i t  has help. The help 
i t  requ i res is of the same nature. The primary needs from the 
outside for Africa are in the area of basic economic infrastruc­
ture, particu larly large-scale extensible systems of infrastruc­
ture: transportation l i nks, power grids, water management, the 
red istribution of water in Africa, cou ld make a revolutionary 
d ifference. Africa needs assistance on this. 

If Africa is a l lowed to have the room to undertake its own 
development, with that k ind of assistance, Africa can develop. 
This assistance must come from viable other parts of the 
world.  A prime case is Eurasia:  If Eurasia is developing pros­
perously, then it w i l l  help Africa. But, if the Americas and 
Eurasia are not developing, there w i l l  be no help for Africa. 
And the penalty of what has been done to Africa, l i ke an infec­
tious d isease, w i l l  continue to destroy Africa, i nterna l ly  and 
otherwise. 

Therefore, we should see this connection in this world : 
Eurasia is the great center of human popu lation. The conquest 
of the inner space of Eurasia is a great focal point for a m ission 
out of this process. When we then turn to Eurasian develop­
ment to look to Africa, and see the misery there, then we see 
a l arger m ission wh ich exempl ifies human ity as a whole. That 
i s  our chance . . . .  
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BIOGRAP ANCE MAN 

Part 2: Barry Fell's 
Revolution in Deciphering 

Old World Scripts 
by J u l ian Fe l l  

A son 's memoir of a remarkable father, who deciphered many previously 
unknown scripts and overturned a multitude of establishment views in epigraphYt 

archaeologYt historYt and anthropology. 

1 .  Introduction 

A
n epigraphic revolution has occurred in the last 25 
years. The use of decipherment techniques that d is­
pense with the need for b i l ingual matching has 

made possible the decipherment of hundreds of 
seemingly d isparate inscriptions from numer-
ous locations. This has yielded informa­
tion about the technical  capabi l ities of 
old civi l izations and of their global 
travel s  on a massive scale-previ­
ously unrecognized and unsuspect­
ed, because of historical amnesia 
and archaeological bl inders. Barry 
Fel l ,  the subject of this b iography, 
is a prime catalyst and principal 
epigrapher of this d iffusion ist revo­
lution. This account is an attempt to 
outl ine his works and thei r  sign ifi-

Howard Ba rraclough (Ba rry) Fell, 
1 9 1 7- 1 994, epigrapher and marine biol­
ogist. Above is the Pha istos Disk, whose 
script Fell deciphered in 1 973. 
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cance. The assumptions and conclusions presented here wi l l  
appear to some to be  entirely d ifferent from what they have 

been told during their school ing. Keep an open m i nd. Our 
ancestors were much smarter than we have given 

them credit for. 
The first part of this biography 1 covered 
Barry Fel l 's early years and those works 

that led to the d iscovery of the con-
nection between Maori and Nu­
m idian script. H is early and broad 
foundation with a wide range of 
languages, and h is l ife- long study 
of languages ( in  para l le l  to his 
career in biology), a long with a 
series of fortuitous events in his 
l ife, enabled Barry to recognize and 

decipher a series of key inscriptions 
in  the Mediterranean, Indonesia, and 

the Pacific that revealed the l i ngu istic 
and h istorical source of the Polynesian 
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language. This lay i n  the Mauri language and Numid ian script 
of the Mediterranean shore of Africa, just east of Egypt. 

A long-stand ing mu lticu ltural  mix centered on Java (not 
Malaya) had occurred in the last half of the fi rst m i l lennium 
B.C., and datable inscriptions confirmed entries into the 
Pacific spanning 232 B.C. to 385 A.D. A separate series of l i n­
guistic and ethnological determinations provided a decipher­
ment of the script of the Easter Is land tablets wh ich was con­
sistent with Polynesian culture and mythology. It is the only 
decipherment accepted by the Rapa Nui people themselves as 
correct and, in  recogn ition of th is, they bestowed upon Barry 
an honorary ch iefta inship.  

In  Part 1 of this biography, i t  was reported that a Taranaki 
(New Zealand) inscription had appeared to be the l ast use of 
Numidian (about 1 450 AD.) .  Artifacts and inscriptions recent­
ly d iscovered now ind icate that the use of Numid ian script (as 
a lso with the case of Easter Is land script) extended into the l ast 
1 00 years i n  New Zealand and other Pacific locations. It had 
also been used in  Sumatra, but with entirely d ifferent sounds 
for each letter. 

Barry's Numid ian-Egyptian-Polynesian studies establ ished 
the mu lt iple origins of the Polynesian vocabu lary and its writ­
ing system, as wel l  as the role of Java in  its d i ssem i nation. 
Barry came to this from his recogn ition of Mediterranean (and 
Indian) roots in  Maori, and h i s  decipherment of the Javan ste­
les. Curiously, as I have s ince learned, Edward Tregear (1 846-
1 93 1 ), a c lassica l ly  trained ph i lologist with Oxford connec­
tions, had s imi larly detected numerous Sanskrit roots and 
about a dozen Greek roots in  Maori. Th is  occurred almost 1 00 
years before Barry'S d iscoveries. The para l lels between these 
two investigators are remarkable. 

Tregear settled in  New Zealand and studied the Polynesian 
language. He produced a major reference text comparing al l 
the dialects i n  Polynesia i n  1 892,2 wh ich remains a standard 
today. He developed a profound respect for the Maoris and 
their culture. On the basis  of word roots, mostly Sanskrit, he 
concluded that Maoris (and a l l  Polynesians) were I ndo­
European, rather than Malayan, as popu larly a l leged. He also 
concluded (as d id  other students) that the tribal, physiognom­
ical, and l i ngu istic d iversity of Maoris, as wel l  as the popu la­
tion levels and material cond itions attendant to rel i ct v i l l ages 
and middens in New Zealand, contradicted the popular and 
traditional accounts of how the Maoris voyaged to New 
Zealand. Tregear bel ieved that a far older and longer period of 
immigration had occurred. 

Tregear a lso bel ieved that the Maoris had a past far more 
sophisticated and technologica l ly  advanced than was popu­
larly believed. Tregear publ ished these conclusions in  1 885,3 
separately from h is  reference text. His views were immed iate­
ly trashed, suppressed, and forgotten .  Tregear also noted the 
use of nonsense rhyming by the el ite Tohungas of New 
Zealand, and the existence of an el ite, secretive sect of priests 
in Tah iti who preserved (with mysterious recitations) the oral 
h istory of their peoples. 

Although we now know, by h i ndsight, that much of 
Tregear's specu lation was wrong as to how th is came about, 
h is observations of fact, and a s ignificant part of h i s  guesses, 
were entirely consistent w ith the d iscoveries of Barry, 90 
years later. So completely had Tregear's non-reference works 

A Personal· Note 
I t has been pointed out that my account (in Part 1 )  of 

Barry's early intel lectua l  d i sagreements with h is  stepfa­
ther, Michael Thomas Ryan,  created the impression that 
a rift existed between them, and that Barry's stepfather 
was narrow-minded. Th is, most emphatical l y, was not 
the case. Although there was some conflict between 
them, which reflected sign ificant i ntel l ectual d ifferences 
in some of Barry's schoo l ing and rel igious views, it m ust 
be emphasized that this was brief and confined only to 
the i n it ial years of thei r  contact, whe� Barry was in h i s  
early teenage years. I t  may have been largely a man ifes­
tation of the period of "distancing" that comes with the 
start of teenage years. 

By Barry's late teenage years ,a mutual  respect had 
begun between thef!1, and Barry's respect for h i s  stepfa­
ther grew ever stronger through time. 

Michael Ryan, was an  extraordi nary man i n  h is  own 
right. Born in humble and poor c i rcumstances, he sought 
to rise by a m i l itary career, which was frustrated by the 
loss of an arm in  battle. (He was tbe first New Zealander 
to enter battle and be wounded in World War I .) After the 
war, he worked for, and later ran, a company that made 
technologica l ly  advanced prosthetic l imbs for his fellow 
war amputees. 

After 25 years, he was put out of business by a social­
ist  government takeover. Then he and two sons took over 
a derelict sheep ranch, which was conventiona l ly  con­
sidered to be beyond recovery in a commerc ia l  environ­
ment. In 30 years of hard work they developed a viable 
un it beyond al l  i magined potentia l .  

Michael Ryan was "Grandpa" to me,  and my s ib l ings, 
and our contact was a l l  too brief because of time and 
geography. I reca l l  h i m  as very modest in persona and 
l ifestyle, yet there was an aura of i nnate greatness about 
h i m .  He was scrupu lous ly honest and mora l .  He  
acqu i red an army of  friends over h i s  l ife. He was a natu­
ral leader, but he d id not lecture, command, or berate; he 
led by example. He was a lways the first to volunteer, 
whether to grab a shovel or write a check. 

He assumed work loads far beyond his fai r  share, 
working tirelessly for h i s  fellow war amputees, for h i s  
church, and  for h i s  pol it ical bel iefs. He out-worked 
everyone else, and despite h i s  frustration at m issing an 
arm, carried h imself in such manner that one was seldom 
aware of his handicap. 

Never satisfied with the status quo, he a lways sought 
to improve th ings, whether mechanical ly, soc ia l ly; or 
financial ly, in  quantity or qual i ty. He had the courage to 
risk h i s  materia l  c i rcumstances and his pub l ic standing to 
achieve h i s  goals .  Barry (and h i s  half-brothers) a l l  devel­
oped a l ifestyle and work habits that largely m i micked 
those of Michael Ryan. In particu lar, Barry's courage to 
publ ish h is  findings, no matter the consequences or con­
·troversy, reflects the i nfluence of h i s  stepfather. 

-Julian Fell 
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been deleted from publ ic  record, that Barry was apparently 
entirely unaware of them. As a fi na l  cred it  to Tregear's fore­
s ight, we should note that he predicted that a solution to the 
mystery of Polynesian origin cou ld l ie in  the extensive stone 
ru ins of java. 

Part 2 of this biography herein continues the h istory of 
Barry's decipherments and ancient language researches cover­
ing those of the Old World .  Although some of the d iscoveries 
concern ing Mediterranean and European languages actual ly 
derived from New World inscriptions, I have chosen to report 
upon them geograph ica l ly, rather than in the temporal 
sequence of their respective elucidations. I wish to have the 
reader grounded in the scope of the languages "at home" in 
the Old World before entering the controversies of the New 
World. 

More Linguistic Background. 
Before reporting the specifics of Barry's works, we should 

continue in our review of languages and scripts. Part 1 of th is 
series (pp. 49-5 1 of the Winter 2000-2001 2 1 st Century) out­
l ined the d ifferent types of scripts (methods of writing a lan­
guage) and d i scussed the significance and impl ications of 
shared vocabularies (the "ONA" of cu ltural contact). Serious 
students should review these before continu ing .  

In  modern languages, we have the c i rcumstance where 
each language has a specific written form. The writing com­
ponents ( letters, signs, syl lables, or characters) can be specific 
(un ique) to the language and thereby carry the same name as 
the l anguage; for example, as in Thai, Greek, Korean, 
japanese, and so on. Or, a language can use a phonetic letter­
ing system, which can a lso be used by other languages. The 
most widely used phonetic script is the Roman (or Latin) 
a lphabet, which is  now used to write most of the world's l an­
guages. About 60 percent of the world's population uses the 
Roman alphabet. Other major scripts inc lude Chinese ( logo­
graphic  characters); a group of I ndian languages descendant 
from Sanskrit using derivatives of the Oevanagari script (alpha­
betical ) ;  Arabic Naskhi (consonantal a lphabet), which is used 
a lso for Urdu and Iranian, and was formerly used for Turkish 
and Malayan; and the Cyri l l ic a lphabet of Russia, Ukraine, 
Serbia, and Bulgaria. 

These modern examples show that many languages can 
use a common script, and that an  a lphabetical script i s  wel l  
su i ted to write m u lt ip le languages. Most of the l anguages 
that do not use Roman script have forma l ly designated 
Roman equ iva lents, so that foreigners (and i nternal  m inori­
ties) may more eas i l y  learn to speak these languages. The 
offic ia l  Roman a l phabet of Ch ina, for example, i s  cal led 
pinyin, and its recent adoption tu rned the word Peking into 
Beij ing.  

Once a satisfactory script has been developed by a cultu re, 
it tends to become standardized, and thereafter no new 
scripts appear in that cu l tu re, un less there is a technological 
change that requ i res it .  Cuneiform, perfectly su ited for 
impressment onto c lay tablets, was abandoned in the Middle 
East when there was a sh ift to writ ing on paper, for which a 
cursive pen-and-ink script was requ i red. The Roman alphabet 
was adequate for Western European languages, and has been 
the standard for more than 2,000 years. Scripts that were con-
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temporaries of Lati n  a lso continued, but the on ly  new 
"scripts" that have appeared s ince for Western European lan­
guages are for special ized techn ica l  uses-Bra i l l e, Morse 
code, semaphore, and so on .  Of about 1 5  scripts in use 
around the Med iterranean in Roman t imes, today on ly  6 
rema in .  The nu mber of l anguages, however, has not 
decreased. 

The idea that a s ingle script can write many languages is 
obvious, but it is equa l ly  true that several scripts can be used 
alternatively to write a single language. Ch inese and japanese 
words are routinely written in Roman letters, outside and with­
in their respective countries. Japanese is actua l ly written in a 
combination of three scripts: two syl labaries and a set of char­
acters derived from Chinese. I n  pre-B ib l ical  t imes, there was 
no standard script in the Med iterranean-European area, and it 
was normal that several scripts were used to write a s ingle lan­
guage. This c ircumstance occurs constantly i n  the read ing of 
early inscriptions, as w i l l  be seen later. 

I ndo-European Languages. 
In considering the European-Med iterranean languages, it 

is  usefu l to be aware of two major language groupings :  
Indo-European (or Aryan) and Sem it ic.  I t  must be empha­
s ized here that th i s  terminology is strictly l i ngu istic, not eth­
n ic or rac ia l . The name II Aryan" comes from a Sanskrit word 
Arya (root Ar-) mean ing noble or nob i l ity. L ingu ist ica l l y, it 
was used to designate the I ndo-Iranian subgroup of I n do­
European languages, and the words I ran (Persia) and E i ran 
( I re land) are derived frpm it .  Sad ly, i n  the 20th Century th is  
word, along with a Celt ic and Buddh ist sp i ritual symbol, 
were h ijacked by ideologues and given pol it ical  imp l ica­
tions that have rendered it  a lmost useless as a l i ngu istic or 
archaeological  term.  

The I ndo-European language group i s  large and diverse. 
F ifty percent of the world's popu lation speaks an I ndo­
European language. Members of th is  group origina l ly  ranged 
throughout Europe, from the Atlantic and Arctic coasts to the 
Mediterranean and B lack Seas, and in a wide swath through 
Persia to the Bay of Benga l .  With in the orig ina l  Indo-European 
range there are pockets of non-Indo-European languages, 
including Basque, Hungarian, F inn ish-Estonian, and Turkish. 
The last-mentioned is a recent arrival ( 1 1 th Century AD.), d is­
placing Armen ian and Greek from Anato l ia  (Asia Minor). 
Between the Urals and Portugal there are 64 Indo-European 
languages, or major regional d ia lects, in 9 major groupings. 
S imi lar numbers occur in the I ndo-I ran ian sector. 

The I ndo-European languages are usual l y  written from left 
to right, except for some that use Semitic scripts (Urdu, 
I ran ian, and Etruscan). In most instances, they are written, 
and have been written with a lphabetic scripts. Indo-European 
languages have the pecu l iarity that they arbitrari ly assign a 
gender to their nouns.  Their pr inciple d ist inction is that they 
are grammatical ly inflected and, in older l anguages, they are 
highly i nflected . I nflections are modifications to the spel l i ng 
(and pronunciation) of a word in accordance with its gram­
matical usage. Most changes involve the end ings on stems. 
The stems do not change.  Nouns are modified accord ing to 
case, gender, and number. Adjectives have to match their 
nouns. Verbs change accord ing to tense, number, person, 



Fell's encyclopedic historical and scientific knowledge, and proficiency in the Classics and in several modern languages, 
enabled him to solve the mystery of many ancient scripts of the Mediterranean area. 

mood, voice, part ic iple, gerund, and so on. I n  the ear l ier 
known I ndo-European languages, the d iagnostic characters 
are most strongly present. In these (for example, Latin) the 
word order is  not important, because the sentence mean ing is 
essentia l ly  determined by the grammatical i nflections of the 
words. 

Having belabored the grammatical l y  complex nature of 
inflected I ndo-European languages, we m ust now observe 
that Engl ish, the most widespread modern daughter language 
of the I ndo-European group, has lost nearly a l l  of its i nflec­
tions, and is considered to be non-inflected. There are no 
arbitrary gender assignments in Engl ish,  except where an 
inanimate object is  given a humanoid (pet) identity. Only a 
few remnant gender i nflections rema in  (for example, actor 
and actress). Number inflections remain (for example, goose, 
geese; ox, oxen), but most p lura ls s imply take the form of 
add ing an "s," and in some (for example, sheep) there is no 
p lural  inflections (a condition common in non-I ndo-European 
languages). The only case inflexion remain ing on nouns is the 
add ition of apostrophe-"s" ('s) for the possessive (gen itive) 
case. In pronouns there sti l l  exist objective (accusative) case 
pronouns (me, h im,  her, us, them) and possessive pronouns 
(my, your, h is, her, its, our, their). Adjectives do not match 
their nouns, and therefore must be p laced next to (usua l ly  
before) the noun they mod ify. The on ly i nflexion remain ing 
for Engl ish verbs is the use of a term ina l  "s" on th i rd person 
singular, and the partic ip les requ i red for creat ing past tenses, 
and here there are a l ready verbs w ith no partic iple i nflexion 
at all (for example, shut, burst). Almost all meanings are now 

endowed by pronouns, prepositions, anci l l ary verbs, com­
pound tenses, and word order. I n  Engl ish,  word order is a l l­
important. 

Th is  massive s imp l ification of grammar in Engl ish makes 
Engl ish a relatively easy l anguage to l earn to read.  As a 
resu l t  of its mu lt ip le parentage however, Eng l i sh has no con­
sistent pronunciat ion and is therefore a n ightmare to learn to 
speak. A recent study showed that Engl ish has more than 
1 , 1 00 d ifferent spe l l i ngs for the 46-odd phonemes that i t  
conta ins .  I n  contrast, I ta l i a n  (a non-hybr id language) has 
only 33  spel l i ngs for its 2 5  sounds. Eng l i sh  has lost every 
grammatical qua l ity that characterizes an I ndo-European 
l anguage, but i t  retai n s  its h uge I ndo-European root base 
and its syntax. 

The three most famous c lassic I ndo-European languages are 
Sanskrit, Greek, and Lat in .  They were not the fi rst-far from 
it-but, c i rcumstantia l ly, they evolved and became stabi l ized 
and standardized i nto thei r  respective classical forms, and 
then descended unchanged as the stable "anchor" languages 
in their respective local ities. Of these, Sanskrit is both the old­
est and the most sophisticated . Sanskrit developed and 
emerged as the defin it ive language of Northern India, by 800 
B .C. L ike Latin, half a m i l lenn ium later, it was spoken and read 
in its orthodox form only by an educated el ite, but it was used 
to stabi l ize the culture and rel igions that existed around it. A 
defin ing grammar (by Pan in i )  was final ized by 500 B .C.,  at 
which t ime Greece had barely emerged from a dark age ( 1 1 00 
to 750 B.C.) and Rome was barely beyond a bunch of huts on 
the Tiber. No writing of Sanskrit in its origina l  form from 1 000 
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to 300 B.C exists, and its written format during this t ime is 
essentia l ly unknown, a lthough use of Semitic scripts is sus­
pected. Surviving texts of Sanskrit are known from about 270 
B.C in two scripts (Kharosth i and Brahmi) of this period. For 
the last 1 ,800 years, Sanskrit has been written in  Devanagari 
a lphabet, which is the most widespread of the several major 
Brahmi-derived scripts. 

European language scholars who went to I nd ia in the mid-
1 8th century, "to study the language of the pr im itive soci­
eties," found themselves in for a major surprise. They found 
a language more refined, e legant, and soph isticated than 
Latin-and a thousand years older. Surprise qu ickly turned to 
enthusiasm. The stri k ing features of Sanskrit to European 
eyes were the c lose s im i larity of its grammatical structure to 
that of Latin, and the correspondence of its word roots to 
vocabularies of Celtic and Teutonic  languages, as wel l  as 
Greek and Lat in .  This,  and subsequent determinations that 
Persian and some of the Caucasian region l anguages a l l  fol ­
lowed these patterns and shared fundamental roots, led to 
the recogn ition and defin ition of the I ndo-European language 
group. 

" Indo" comes first, as the Ind ians did it fi rst, and they did it 
best. The degree of Sanskrit's shared language features far 
exceeded what cou ld come from loaning, and a shared or 
related ancestry was ind icated. The reasoning for this is given 
in Part 1 (pp. 50-5 1 )  of this biography. The defin ing Panin i  
grammar text for Sanskrit was a masterpiece. It was superior, 
by far, to anything that existed at the time for any other lan­
guage. It became the model for al l  modern grammars, and 
effectively caused the science of L ingu istics. 

The studies of Sanskrit and Pers ian by 1 8th and 1 9th centu­
ry l i ngu ists marked the real ization ( in  l i ngu istic c i rcles) that 
languages are far more related and interrelated, and have deep 
ancestral i nterconnections. From this evolved Phi lo logy, the 
comparative study of languages. Sanskrit was an integral part 
of the studies of any serious student of languages in the 1 9th 
century. Colonia l  expansion by I nd ians, and trad ing connec­
tions took Sanskrit i.nto Cambod ia, Malaya, and Indonesia in  
the first m i l lennium A.D. ,  as  was noted in  Part 1 of  th is  biog­
raphy. 

The geographical  source of Indo-European languages is 
not estab l i shed. Sanskrit is the "refined" language of a com­
plex of vernacu lar  d ia lects known as prakrits. Arya (our 
Aryan) i s  the Sanskrit word for noble or nob i l ity; in  other 
words, the ru lers of Northwest I nd i a  dur ing the t ime that 
Sanskrit was evolving.  These had invaded from I ran . Before 
1 973, no relationsh ip  had been determi ned between Sanskrit 
and the script of the Indus Val ley (Mohenjo Daro-Harappan) 
c iv i l ization (2500 to 1 500 B .C. ) ,  which was found on smal l  
seals .  

There has been an assumption that there was a connection 
between the Aryan rulers, who came after the Indus Val ley civ­
i l ization, and the emplacement of Sanskrit. One of Barry's 
decipherments was able to answer these questions. 

Semitic Languages. 
The Semitic language group orig ina l ly  spanned from 

Egypt and the Red Sea, th rough Pa lest i ne, and i nto 
Mesopotamia  and Arabia .  Contact and immigration spread 
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Sem it ic languages, and i nfl uences, a long the Med iterranean 
coast of Africa and into North Africa. Phoenic ians and, 
much later, I s lamic  Moors, carried Sem it ic l anguages into 
Spain .  A large number of Sem it ic languages once existed, 
but a lmost a l l  have been rep laced by Arab ic .  Other Semitic 
languages exist i n  pockets (Maltese, Coptic, Hebrew, and 
Rhaetic) and languages conta i n i ng la rge Semit ic vocabu lar­
ies inc lude Berber, Malayo-I ndonesian, Polynesian, Yiddish, 
and possib ly  Madagascan. (New Wor ld occurrences are 
omitted for now.) The ear l iest recorded (that is, where writ­
ing i s  known) i s  Akkadian from 2500 B . C  Babylonian, 
Assyrian, Phoen ic ian (Carthagin ian), Aramaic,  Nabatean, 
Hebrew, and Arabic are among the better known Semitic 
languages. Tyrolean Rhaetic i s  a recent add ition to the l i st .  
The earl iest writ i ngs of these Sem it ic languages were syl lab­
ic, in cuneiform on c lay tab lets. Cu neiform was replaced by 
curs ive scripts, for writ ing on paper. Arab ic  (Naskhi)  script is 
now predominantly used outside of I srael and Eth iopia, as 
wel l  as for I ndo-European languages in I ran  (Farsi) and 
Pakistan (Urdu) .  

Semitic languages are written from right to left. Original ly 
tending to be syl l abic in  structure, the l ater Semitic scripts are 
consonantal ,  a lthough both Arabic and Hebrew have option­
al  vowel-pointi ng. Semitic languages are i nflected, but in a 
manner qu ite d ifferent from I ndo-European languages. Words 
are written with consonants only (usua l ly  three), and these do 
not vary. The vowels separating the consonants are varied 
accord ing to the grammatical cond ition. Different grammati­
cal cond itions are assumed, or impl ied, from context when 
read or written, and by varying the vowels when spoken.  
Semitic l anguages have "open" syl l ables; that i s ,  every con­
sonant i s  fol lowed by a vowel, and consonants do not occur 
together. This pattern makes it  unnecessary to write the vow­
els;  it is known that they are there, and experienced readers 
know what they are with more no d ifficu lty than an anglo­
phone has in  knowing the specific pronunciation of every 
vowe l .  

Semitic languages appear to have been either the source of, 
or the inspiration for, most of the scripts used for I ndo­
European languages. A problem arose, in that I ndo-European 
languages do not consistently have open syl l ables, and conso­
nants occur together. This problem was u ltimately solved for 
I ndo-European languages by writing i n  a l l  the vowels  where 
they occur  (fu l l  a lphabet); but other methods have been used 
and confusions abound . 

2.  Former Decipherment Methods 

Epigraphy i s  the deci pherment of anc ient scripts. 
Conventional l y, th is has meant first, the determination of the 
sounds of the script and then, the reading of the language(s) 
that the scripts write. These are actua l ly  separate steps, but 
mutua l ly  dependent. Some scripts had been approximately 
deciphered to sounds for some time before they cou ld be read 
(for example, Etruscan and Numidian) .  I n  many respects, the 
first stage m i mics the work of cryptanalysts ("code-breakers"), 
a lthough the unknown writing has not been written so as to 
conceal the meaning. (Two notable  exceptions to th is  are the 
key-word scripts found on the Easter Is land Tablets and the 



Phaistos Disk.) I n  most cases, we are s imply seeking the pho­
netic equ ivalence between an unknown script and our own 
alphabet. 

Over time, epigraphers have developed a method ical sys­
tem for their work. When confronted with an unknown script, 
the first step is to determine its orientation. Some i nscriptions 
that are not fixed to a structure can be hard to orient. What is 
up or down, left or right? I s  the script-bearing substrate a pos­
itive or a negative? (A negative is a mold or stamp that creates 
a positive.) Many a wou ld-be epigrapher has been confound­
ed by getting these wrong. I t  i s  a lso important to know the 
context of the inscription's location, as this is a guide to its age, 
possible subject matter, a

'
nd probable language of the script. 

The script is examined qua l itatively for fam i l iar letters and the 
presence of word groupings (most early scripts do not separate 
the words), as these can provide clues as to origin .  The script 
is a lso screened for any punctuation s igns, vowel ind icators, 
and so forth. 

The next step is to determ ine  the basic type of writ ing sys­
tem used . I s  i t  a character ( Iogographic/ideograph ic) script, 
or a phonetic script? If i t  is a phonetic script, then is it 
a lphabetic, syl lab ic,  or consonanta l ?  U nt i l  th is  qua l  ity i s  
estab l i shed, the dec ipherment cannot conti nue. This  may 
sound s imp le  but it took a lmost 350 years before Yuri 
Knorosov, in what i s  now St. Petersburg, establ i shed that the 
Mayan i nscr ipt ions were h ierog lyph ic  before any rea l 
progress cou l d  be made i n  the i r  dec ipherment. S im i lar ly, J . F. 
Champo l l ion had to estab l ish  that Egyptian writ i ng was 
h ieroglyphic (phonetic), before he cou l d  progress. (Th is  may 
sound a bit odd, but the h i eroglyphic method of writ ing was 
named for, and after, the pre-ex ist ing name g iven to the 
Egyptian i nscriptions.)  H ierog l yph ic  writ ing i s  a k ind  of p ic­
ture writ ing that is actua l l y  a complex syl labic script. 
Whereas most scr ipts employ abstract, but relatively s imp le, 
patterns of curves and strokes to represent sounds, h iero­
glyphs use i mages of real objects. Fortu nately, h ieroglyphic 
scripts a re few i n  n u mber. ( I  refer the reader to the account 
of Champo l l ion's dec i pherments i n  Note 4 for deta i l s  of an 
h ieroglyph ic deci pherment.) 

Outside of h ieroglyph ics and key-word scripting, the deter­
m ination of a script type is not d ifficu l t, if there is an adequate 
sample. Al l the d ifferent types of letters/signs are identified. 
These are counted in  both the number of types, and how many 
there are of each type. Mu lt iple inscriptions can be combined 
for this. The number of d ifferent s igns ( letters) w i l l  ind icate the 
method of the writing system .  Most languages have 1 5  to 30 
consonant sounds and 5 to 20 vowel sounds. The tota ls  for 
Engl ish, German, and Sanskrit are a l l  i n  the low- to mid-40s, 
but most languages have fewer. 

It is normal for vowels, when written, to represent more than 
one sound (for example, the letter "a" in  far, fat, fate, and fal l ) .  
S imi larly, extra consonant values can be written by pairing 
consonant letters l i ke cr, bl, 5h, ph, and so on .  As a result, 
a lphabetic languages need only 1 8  to 32 letters. Syl labic 
scripts requ ire 45 to 1 00 different letters, and consonantal 
scripts usua l ly requ i re fewer than 25 letters. There can be 
other indicators also. Some consonantal scripts use vowel 
pointing, wh ich makes them incip iently a lphabetic. Scripts 
that separate words give gu idance as to word length . The 

words written in consonantal and syl l abic scripts are only half 
as long as those i n  a lphabetic scripts. Certai n  l anguages 
always p lace vowels  after consonants; others do not. 

Havi ng determ ined the type of script, the next step i s  to 
d i scover the represented phonetic val ues. Conventiona l ly, at 
th is  point; the epigrapher looks for combinat ions of s igns 
that cou ld  spe l l  the name of a God, a monarch, or a city. 
These types of proper names are usua l ly  known from the 
h i storical records of other c iv i l izations, and the names are 
cons istent among languages. These are the b i l ingual  keys 
that are used to m ake the fi rst phonetic assignments. Most 
decipherments have been enabled by pai red b i l ingual  
inscript ions (such as the Rosetta Stone), or matchable prop­
er names in  d ifferent scripts related to the same subject. If 
the location i s  Old World,  the context w i l l  i nd icate the 
approx imate c iv i l ization i nvolved and, very l i ke ly, the sub­
ject matter of the inscr ipt ion.  This helps i n  the h u nt for prop­
er names. 

The context of the location and script type a lso provides a 
guide to the type of language written and, therefore, other lan­
guages that may bear a close ancestral, fraternal, or descen­
dant relationsh ip to it, inc lud ing l anguages sti l l  spoken in the 
vicin ity. 

H istorica l l y, between the t ime of Champo l l ion and 1 940, 
every epigraph ic dec ipherment has derived from some type 
of b i l ingual  match ing. In about 1 940, epigraphy ground to a 
halt, because a l l  the rema i n ing, undec i phered writi ngs 
either lacked a b i l ingual  key, or were so u n recogn izable that 
no b i l ingual  component ( if, i ndeed, there were one) cou ld  
be detected . It was  bel ieved, at  that t ime, that no decipher­
ment was poss ib le  w ithout a b i l ingual  key. There have been 
three major dec ipherment events s i nce, and a l l  were 
ach ieved without the use of b i l i ngua ls .  These are M i noan 
L inear B, the Mayan h ieroglyphs, and the decipherments by 
Barry Fel l .  

It was a remarkable ind ividual who first attempted a major 
decipherment w ithout any known b i l i ngual component. 
Michael Ventris, a young Brit ish architect, solved Minoan 
Linear B by using an analysis of grammar. At first, L i near B of 
Crete was known from more than 5,000 "sentences" on exca­
vated clay tablets, from a s ite that was dated to about 1 200 
B.C. The signs seemed to be Anato l i an (H ittite). An American, 
Al ice Kober, pointed out dur ing the 1 940s, that this script 
appeared to conta in  repeating patterns on the ends of s ign 
strings which was evidence of termina l  inflections, and that 
the language was probably inflected in the I ndo-European pat­
tern. She postulated that if the i nflection patterns cou ld a l l  be 
detected, they wou ld provide a c lue as to thei r  phonetic val­
ues, or they cou ld identify the language if i t  were otherwise 
known by a d ifferent script. 

In 1 950, Ventris took up the chal lenge. There were about 70 
different signs which pointed to a syl labic script. L ike most 
ancient scripts, the signs were in  strings, with no separation of 
words. Ventris thus began the task of systematica l ly  screening 
5,000 strings for every poss ib le repeating combination of 
signs. 

To a speaker of Engl ish, an a lmost non-inflected language, 
the sign ificance of this task is not apparent. By way of exam­
ple it wou ld be equ ivalent to an extraterrestrial,  coming to 
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Mel Kermanham 
Barry Fell and his wife, Rene, in 7 994. Barry died suddenly 
from cardiac arrhythmia later that year. 

Earth and trying to figure out Latin, knowing neither the letters 
nor the language. Where most Engl ish nouns have 4 almost 
identical forms (for example, person, persons, person's, per­
sons'), a Latin noun has potentia l ly 1 2  out of 60 (theoretica l ly) 
possible endings. Many endings are repeated, so there are 
fewer spel l ings, but the sharing is inconsistent and this actual­
ly makes analysis more compl icated. S im i lar compl ications 
are found in  adjectives and pronouns, and verbs can have 
more than 1 20 d ifferent spel l i ngs each.  

The complexity of Ventris's undertak ing i s  utterly mind­
bogg l i ng to consider; yet, 1 8  months after he began, Ventris 
produced a solution which, as l ater work establ ished, repre­
sented about a 75 percent corre lat ion.  It had become evident 
that the emergent inflection patterns resembled those of 
Greek, and several other poss ib i l ities were e l im inated for 
various reasons. Near the end of the study, an i nscribed 
tablet suspected of l i st ing local p lace names was tested 
agai nst the proposed phonetic val ues for the syl lables, and a 
match was achieved, provid ing at last the confi rm ing b i l in­
gual .  Short ly after that, tab lets with p lace names and names 
of i l l ustrated objects were excavated, and these confirmed 
the dec ipherment. L inear B, with a very restricted occur­
rence on Crete, and found a l so in the Mycenean-age ruins of 
Greece, was proven to be ancient Greek, written in a syl l ab­
ic script which was unrelated to the later, d isti nct Greek 
a lphabet. 

Ventris's work represented the most complex and chal leng­
ing decipherment undertaken to date-and probably ever-by 
a s ingle individua l .  (The Mayan decipherment is more com­
plex, but it has been a long-term effort by many persons.) 
Ventris had to experiment and venture into original, unortho­
dox, and daring hypotheses. One of Ventris's most avid fol­
lowers was Barry Fel l ,  who cred ited much of his own tech­
n iques and innovations to the insight and thought l i nes of 
Ventris. Barry often expressed the op in ion that Ventris wou ld 
have solved a l l  the Mediterranean scripts that Barry h imself 
later solved, had Ventris not perished in  an auto accident in 
1 956.  
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3 .  Barry's Decipherment Methods: 
Theoretical Considerations 

L ike Ventris, Barry developed un ique techn iques to deci­
pher unknown scripts that lacked a b i l i ngual  key. Curiously, 
although Barry gave huge credit to Ventris as the originator of 
the concepts upon which he based h i s  methods, Barry's meth­
ods were very d ifferent from those used by Ventris. 

Personal Factors 
It has been observed that epigraphers are born to this work. 

Champol l ion, Raw l inson, Ventris, and Knorosov a l l  had innate 
l i ngu istic ta lents, as wel l  as a widespread knowledge, largely 
self-learned. 

Barry brought h i s  own set of talents to h i s  epigraphy. F irst, 
Barry had an eye for cal l igraphy. I n  any complex of strokes 
and curves, he cou ld detect the u nderlying order and 
sequences of the original inscriber-no matter how styl ized, 
personal ly customized, or d istorted. In h i s  m i nd, he cou ld 
break a complex i nto separate components. Where others saw 
a pictu re, Barry cou l d  detect a rebus. He cou ld detect letters, 
whether s ideways, upside down, back to front, or part ia l ly 
erased. 

Second, Barry had an encycloped ic m ind  and stored a 
seem ing i nfin ity of letters, symbols, and variants, w h ich  he  
cou ld reca l l  and cross correlate w ith seeming  ease. These 
two qua l it ies enabled a l most l i ghtni ng-fast assessments of 
an inscription in a variety of qua l it ies. H i s  encyc loped ic 
knowledge was coupled with a wel l -prepared m i nd .  He 
enjoyed an unusua l  fac i l ity w ith languages, and he learned 
the basics of a l arge number of languages with ease. We 
know that, at various t imes, he cou l d  speak five modern lan­
guages and read several more. With su itab le  d ictionaries, he 
cou ld fundamenta l l y  read other modern languages of the 
Indo-European and Semit ic types. H is knowledge of past 
(dead) l anguages was remarkable in its breadth . Where 
some knowledge of languages a lerts one to the d iversity of 
l anguages, a broad enough knowledge also enables the per­
ception and qua l ification of the consistenc ies and s im i lar i­
ties of l anguages. 

Th i rd, Barry had the mind of a b iological systematist and 
mathematician. Many of h is  early analyses were accompan ied 
by mathematical treatments. Just as functions can be rendered 
graph ica l ly in a Cartesian system, numerical data can also 
(and equal ly) be mathematica l ly qual ified by averages, devia­
tions, regressions, least squares, chi squares, coefficients of 
correlation, and so forth . So too, analyses of frequency and 
probabi l i ty. Barry used such treatments in it ia l l y, but in  the end, 
he realized that although statistical treatments qual ified and 
confirmed h is  assessments, they d id not speed up or provide 
any analytical advantage over h is  subjective assessments; in  
h is  later researches, therefore, he l argely abandoned the use of 
routine mathematics. 

Fourth, of course, Barry had the advantage of h i nds ight. 
The sum of the experience of a l l  preced ing epigraphers was 
ava i lable to h im,  and he put it to good use. Barry's methods 
would not be poss ible without the huge amount of work done 
previously, much of it derived from key b i l ingual  dec ipher­
ments. 



Lastly, and more so than perhaps any previous epigrapher, 
Barry became aware of the descent and consistency of root 
words through t ime, and this became the core of h is  own deci­
pherment methods, whereby he cou ld solve an unknown 
script without a b i l ingual key. Barry's method was to solve the 
script by first solving the language. Previous epigraphic efforts, 
using b i l ingual keys, always sought to solve the script and then 
the language. 

Any unknown language. w i l l  have related languages, 
because a l l  languages have ancestral forms, just as people 
have ancestors and relatives. No person or language appears 
out of noth ing.  Prior to the age of global immigration, the relat­
ed languages genera l ly  occur geographica l ly  nearby. The 
nearby, related language wi l l ,  more often than not, have a d if­
ferent script, but this is of l ittle importance. The word roots i n  
both the unknown language a n d  any known related language 
wi l l  be the same, or w i l l  be close, differing in predictable 
ways. The word roots behave l i ke DNA in  l iv ing organisms; 
there is no requ i rement that the related known language be a 
contemporary of the unknown language. Each language has a 
frequency of usage for d ifferent letters. Frequency spectra for 
each language provide a characteristic .signature of that lan­
guage. They can provide a fast ind icator of the l anguage 
involved when several languages use a com-
mon script, and are used in probabi l ity treat­
ments. 

Practical Considerations 
Decipherments using pai red inscr iptions 

of common statements, or inc luded b i l in­
gual  key words, are working between essen­
tial ly contemporary l anguages. Barry's stud­
ies on word roots between l anguages and 
with in  any language, but at d i fferent t imes, 
showed that word roots are remarkably sta­
ble, and when they do change or d iffer, they 
do so in  consistent patterns that can be 
anticipated. 

An extreme example of this is the Egyptian 
word for the Sun, or Sun God. It arose in 
prehistoric t imes before 3200 B.C. ,  and pos­
sibly mi l lennia before that. The sign i s  a 
plain circle (our letter "0") and is pro­
nounced "Ra." It passed unchanged, i n  
spel l i ng a n d  pronunciation, down to the 
Ptolemaic period. Along the way, it passed 
i nto the Numid ian/Mauri  language, and 
passed unchanged with in  Maori, r ight u p  to 
the present. 

actual  sounds represented by letters) tend to rema in  
unchanged for m i l lennia .  

This  c i rcumstance means that when comparing and testing 
word roots between related languages, there can safely be a 
substantia l  d ifference i n  age between them. Barry real ized that 
dictionaries of descendant languages can be used as deci­
pherment a ids, and are as val i d  a tool as vocabularies of con­
temporary or antecedent languages. Soc ial  continu ity through 
t ime preserves languages, and yields deta i l s  of former times far 
more than an examination of other languages that are con­
temporary to the studied l anguage. Modern G reek is a much 
better aid to studying ancient Greek than are Etruscan, Persian, 
or Lat in.  L i ngu ist ic proxim ity is not tied to geographic or tem­
poral proxim ity. 

Many academic spectators recoi led in horror when Barry 
used modern d ictionaries. I n  Barry's view, a fai l u re to use a 
modern d ictionary is s imply to deny oneself a usefu l too l .  
Curiously, some of  Barry's severest critics (or den iers) rejected 
this method when used by h im,  but praised the epigraphers 
who later solved Mayan by resort ing to the use of present-day 
Mayan language as an a id .  

Barry researched word roots incessantly, and he studied the 
shifts in pronunciation, as first demonstrated in  Grimm's Laws. 

Barry Fell, Saga America (New York: N.Y. Times Books, 1 980) 

Engl ish has many Greek and Lat in words 
that retain  both their orig ina l  spel l i ng and 
meaning. Champo l l ion showed that ancient 
Egyptian words had the same pronunciation 
as the same words in Coptic. Grammar 
changes over time; word pronunciations 
(and therefore spe l l i ngs) change over time, 
but very conservatively. Non-alphabetic 
scripts . are more l i ke ly to change than 
remain constant. However phonemes (the 

Fell (left) at a 1 911 meeting with Arab scholars in L ibya, where his decipher­
ments were enthusiastically received. Mrs. Fell is at right. 
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He acqu i red hundreds of d i ctionaries over t ime. He observed 
that German-sourced books were the best; they were more 
thorough in their etymologies. There was someth ing in the 
German character, and the h igh value placed on multi-l ingual 
capabi l ity in  the German culture, that produced a superior 
product. 

4. The Actual Decipherment Process 
Barry first fol lowed the basic, in it ia l  dec ipherment steps, 

descr ibed earl ier in th is  art ic le .  I n  a lmost a l l  h i s  dec ipher­
ments, there was no b i l ingual  key, and it was from this 
point, that Barry i nnovated h i s  own methods. Before com­
mencing the actua l  decipherment, Barry wou ld ident ify the 
languages most l ikely to be related to that of the unknown 
script and would  round up a l l  the ava i l able d ictionaries and 
vocabu laries. In several i n stances, these were the vocabu­
laries that he h imself had produced as a resu lt of prior deci­
pherments. 

Al l the signs ( letters) were identified, and the relative num­
bers of each determined, thus providing the frequency spec­
trum of the language and its "signature" letters. These were 
then method ica l ly  tested for phonetic equ ivalency. For each 
potential language, or related language, the most probable 
phonetic equ ivalents in  Roman letters were assigned, and the 
resu ltant text tested for recogn izable word roots. Barry's in itial 
interest was in  the core stem of each word, not the inflective 
end ings. 

This process is guess and test. I t  i s  very tedious, but also 
very s imple. Wrong letter assignments qu ickly become appar­
ent. The majority of consonants in Indo-European languages 
do not go together, and in Semitic l anguages almost a l l  are 
separated by vowels .  Wrong assignments produce text that is 
nonsense, gibberish, and usual ly .unpronounceable. When 
you get letter sequences l i ke ucrpiizcb or k l l bpobl you know 
immed iately that you have a wrong match (un less it is per­
haps Welsh).  As Barry h it the correct matches, the resultant 
text produced recogn izable roots among the words that 
emerged . 

The process he used is self-correcting. Every "h it" phoneti­
cal ly  reinforced the others. Every "miss" eventual ly cancel led 
itself. In a way, it paral le ls  the process of completing a cross­
word puzzle. The more the h its accumulate, the better is the 
text being produced, and the more the process accelerates. 
Each potential related language is tested, unti l. either it is el im­
inated or a match is establ ished . Only related languages pro­
duced word roots in significant quantity. A mismatch might 
produce 2 percent match ing roots; a val id match would pro­
duce 50 to 85 percent matching roots. As the revealed words 
emerge, an approximation of the meaning of the text can be 
deduced. 

Those readers fami l iar w ith cryptography w i l l  recogn ize 
that th i s  i s  essent i a l l y  the test method used by cryptanalysts 
to solve for s imp le  substitution c i phers, that is, where each 
letter i s  consistently replaced by one other, a lways the same 
one. In these, the frequency of usage spectrum is  used fi rst 
to identify the language i nvolved, and then the translation 
of the text. The correct letter match i ngs prov ide both solu­
t ions.  
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The process i s  nowhere as s imp le  and tidy as i t  sounds. 
When dea l i ng w ith matches through la rge b locks of time, 
one has to be aware of, and fam i l iar  w ith, the "sh ifts" in pro­
nunc iations and relat ionsh i ps between enunci at ions of let­
ters. The matched stems seldom have identical spel l i ngs, so 
one is deal ing with degrees of s i m i lar ity. Th is  is defin itely a 
technique for an etymological ly experienced m ind .  It is a 
h ighly subjective process, and languages are notorious ly 
inconsistent and fi l led w ith i rregu larit ies. The mean ings of 
the ident ified roots can be approxi m ated on ly  to the cer­
tai nty of Roget numbers. This is why most of Barry's dec i­
pherments were read s l  ightly d ifferent ly by subsequent 
workers. 

The absence of b i l i nguals is unfortunate, because they pro­
vide the objective test that outsiders can see and verify. But 
the b i l inguals are s imply not there at present. Barry's work 
would probably be more widely accepted (wh ich is to say 
that others wou ld feel "safe" in going a long with h is  results), 
if a b i l ingual cou ld be found.  A b i l ingual match produces a 
crisp, unambiguous phonetic match, but it on ly  works 
between the two scripts being matched, and these are i nvari­
ably contemporary. Barry's method i s  etymological ly based 
and gives degrees of probabi l ity, rather than the clear match 
of a b i l ingua l .  The etymological method enables a wider 
degree of match ing in  time and geography, and the identifi­
cation of ancestry, which the s imple b i l ingual method cannot. 
The etymological method has to be used where there i s  no 
b i l ingual, but it can a lso be used where there is a b i l ingual .  
The etymological method has been used as far back as 1 850, 
but was never popu lar. I n i t ia l ly, it i s  not as c lear as a b i l ingual 
method, and a lso the etymological method i s  largely a tool 
restricted to those with a very broad and sophist icated knowl­
edge of languages. 

The method outl i ned here i s  a generic pattern. In  rea l ity, 
each decipherment had specific and un ique qual ities that d if­
fered from this outl ine in various ways. After each decipher­
ment is made, the grammar, syntax, etymology, orthography, 
and vocabulary are identified and defined . 

Employing this system of decipherment, Barry was able to 
solve the remain ing Mediterranean scripts in a relatively short 
time. The most noticeable feature of Barry's decipherment 
process, when employed on these scripts, was its speed : His  
was a hundred times faster than methods used previously. 
This, I bel ieve, was a lso a factor in the general s i lence that met 
Barry's work. No one cou ld bel ieve that decipherments cou ld 
be achieved so qu ickly. 

Ventris excepted, previous decipherments a lways began 
with a key b i l i ngual component (a proper noun, for example) 
that revea led th ree or four  basic sounds. These were then 
found in other words, and, one by one, additional sounds 
could be guessed; in turn, these sounds wou ld be substituted 
into new words, and so on. Slowly, a l ist of solved letters 
wou ld be bu i lt up.  Ventris mu lt ipl ied the complexity by his 
massive, s imul taneous assessment of a l l  the letters at once. 
Either way, the process was slow. Previous decipherments a l l  
involved solving the phonetics, before solving the language­
and always one letter at a t ime. 

Barry turned the whole process on its head . He sought to 
detect the language fi rst, and he assigned phonetic equ ivalents 



based on statistics and probabi l ity. Barry's method teased each 
unknown script into "confessing" its own solution. H is method 
cou ld be appl ied to short inscriptions, and in instances where 
there was very l ittle materia l .  

Speaking metaphorical l y, we cou ld equate a decipher­
ment to gett ing into a fortress . The earl ier methods (which 
were dependent on an inc l uded proper noun)  gai ned entry 
by a Trojan Horse (the noun) :  No horse, no entry. Ventris 
gai ned entry after a m ass ive frontal assau lt, punch i ng 
through i n  many sma l l  open i ngs.  Barry got i n  by wal k ing u p  
to t h e  back door, a n d  try ing  a series o f  keys u nt i l  one of 
them opened it .  

After the complexity and length of t ime requ i red for a con­
ventional epigraphic  solution, Barry's method seemed l i ke an 
antic l imax-it was al most as if he had cheated . I t  was s imple 
and it was fast. Reaction from other l i nguists was one of non­
acknowledgment. Barry's solution to the Polynesian scripts 
ind icated historical c ircumstances that differed so much from 
the status quo assumptions, that no one dared to accept or 
remark upon it. Barry's New World fi ndings were upsetting so 
many archaeological apple carts that most l i ngu ists would not 
admit to any poss ib i l ity that Barry was onto something. His 
encycloped ic grasp of m u lt ip le languages was beyond their 
conception and bel ief. It a lso became apparent that most l i n­
guists d id  not understand the mathematical probabi l ity theory 
that underlay Barry's results. They remained menta l ly  fixated 
on the need for a b i l ingual inscription. They were not prepared 
to take the trouble to learn, or to try anyth ing outside their tra­
ditional ways. 

There was one conspicuous exception to th i s :  the ety­
mologists .  These are the l i ngu i sts who study the origi ns 
and mean i ngs of words, and who trace words back 
through their  l i neage of descent from an  ancestor. These 
special  ists know the cons i stency of word roots and the 
evol utionary sh i fts in pronu n c i at ion .  Etymologi sts study 
vocabu lar ies, and it  i s  they who can detect and qua l ify 
former in ter-cu l tura l  contacts by the exchange of loan 
words.  Etymologists produce the d i ct ionar ies of anc ient 
languages, and etymology depends upon epigraphy to pro­
vide the raw mater ia l s  for study. Barry's decipherment 
methods were based on the pr inc i p les of etymology and on 
etymological data. T h i s  the etymologists u nderstood, and 
in the i r  eyes, B arry's work was comp l ete ly  va l i d .  
Etymologi sts can rap id ly  detect erroneous decipherments 
and confi rm correct ones. They are thus  the natural  part­
ners of epigraphers, and Barry existed in a state of m utual  
respect with them. 

Each val id decipherment opens a Pandora's box of new ety­
mological research opportun ities. By 1 973, after more than 20 
years had elapsed since the decipherment of Ventris, etymolo­
gy was experiencing a drought of new materia l .  A smal l  group 
of etymologists (mostly European) realized that Barry was 
"hot" and scoring seriously in the epigraph ic  arena. They fol­
lowed Barry l i ke figurative remorae, to ensure a presence at 
each new epigraphic  solution and a seat at the resu l tant ety­
mological banquet. Barry's decipherments of European and 
Mediterranean scripts in  the 1 970s were fol lowed by an ety­
mological feed ing frenzy. 

These were the only mainstream/establ ishment language 

researchers to acknowledge Barry's work early on, and they 
were embarrass ing ly generous in their praise. Reuel Lochore, 
for example, a specia l i st in Anatol ian languages, wrote in a 
popu lar journal in 1 977:  

Why do I ca l l  Barry Fe l l  the epigraphist of  the 
Century? Because epigraph ic  method was unsystematic 
guesswork unt i l in 1 95 2  Michael Ventris, an amateur 
epigraph i st, showed that in easy (s ic) cond itions two 
language systems can be compared i n  deta i l  and the 
relationsh ip between them defined in  deta i l .  . . .  

I n  1 973 Fel l  showed that with computer help the 
method ical comparison of a s ingle feature which best 
withstood the ravages of t ime (the phonetic system), 
enables an ancient unknown script to be va l id ly  
compared over a t ime gap of m i l lennia with a modern 
derived script to produce a solution . That I bel ieve i s  h is  
secret: The rest i s  due to toi l  and an enormous cur iosity. 

5 .  Indus Valley Script 
The origi n of Sanskrit has been uncertain, because no writ­

ing from its formative period ( 1 000 to 400 B.C.)  has survived. 
Since the 3 rd Century B.C., Sanskrit has been written in  sev­
eral scripts, but mostly  in Brahmi  and its most important 
derivative, Devanagar i .  The earl iest surviving Sanskrit writ­
ings used a Sem itic script, Kharosth i .  Northwest Ind ia  had 
experienced i nvasions of "Aryans" from Pers ia  who were the 
rulers in  the period ( 1 800 to 500 B .C.), between the apparent 
demise of the Indus Val ley c iv i l ization and the time when 
writing is confirmed to have been present (about 400 B.C.) .  
What role d id  the Aryans have i n  the development of 
Sanskrit? Where d id Sanskrit originate? Ind ia  or I ran ?  And 
when ? 

It is bel ieved now that an ongoing trad ing relationsh ip  exist­
ed among Mesopotamia, Egypt, and Ind ia, more or less stead i­
ly from the Sumerian Era (3000 B .C.) onwards. The Ind ians 
themselves traded, and later conquered and colon ized, 
throughout Southeast Asia and western Indonesia.  I t  i s  only to 
be expected that Middle Eastern l i ngu i st ic elements wou ld be 
found in  northwestern Ind ia, and, in  turn, that Ind ian l anguage 
and scripts (and rel igions) wou ld be found a l l  the way east to 
Bal i  and beyond. Sanskrit in a local creole cal led Kawi exist­
ed in Java by Roman times. 

As related in Part 1 of th i s  b iography, i t  was a series of 
inscr ipt ions on steles i n  J ava that demonstrated the mu lt i­
cu l tu ra l  complex that  had ex i sted there around the 
Pto lemaic  Era,  and in the t h ree centur ies fo l lowing .  
Egyptian,  Greek, Phoenic ian ,  I nd ian,  and N u m i d i an-L ibyan 
writi ngs were all present in Java. I t  was th i s  complex that 
had produced the ancestral Polynesians.  In studying these 
i nscr ipt ions ,  B arry h ad noted d isti nct ive orthograph ic 
(orthograph ic  refers to the actual writ ing and shap ing of 
script elements) and grammatical  features present in some of 
the i nscriptions. Some of these had arisen as a resu l t  of 
script hybrid ization, and others were conventions that had 
been d i scarded in the p laces where the scripts had origi nat­
ed (and were lost to present knowledge), but which had per­
s isted in the J avan "co lon ies . "  
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Figure 1 
CONSONANT ALPHABET OF 

THE I NDUS VALLEY SEALS 
The basic letters appear mostly to have been derived from 
Egyptian hieroglyphs and Mesopotamian letters. The let­
ters are named for their Semitic (essentially Phoenician) 
equivalents. The actual Indus Valley names are unknown. 

Source: Epigraphic $ociety Occasional Publications, Vol. 2, No. 39 
(1 975) 
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In  studying the script of the Indus Val ley seal s  (the Mohenjo 
Daro/Harappan' c ivi l ization) Barry recognized orthographic 
conventions that were unknown from Sanskrit writi ngs in 
I nd ia, but which had survived i n  Java. He also recogn ized let­
ter substitutions used i n  J ava. From these, he was able to deter­
mine the letters of the Indus script. 

The Indus Val ley is one of the world's oldest city-civi l iza­
tions, dating from 2500 to 1 500 B.C.  (The point at which a 
tribe or v i l l age can be acknowledged as having the attributes 
of a city-based state are highly arbitrary and imprecise. It is 
more a matter of power and economy, and we have to guess 
at this from the physical remains.) The qual ity of the construc­
tion, the city l ayout, and the publ ic  uti l ities in the Indus Val ley 
are superior and more soph isticated than thei r  Egyptian and 
Mesopotamian equivalents. Almost nothing i s  known of the 
inhabitants. 

A number of sma l l  t i les have been found, and these bear 
the only writ ing known from th is  c iv i l izat ion.  The t i les 
appear to be commerc ia l  or government trad i ng stamps used 
to make seals .  Each t i le  conta ins barely a phrase. Despite this 
m inuscule amount of material ,  more than 1 00 possible let­
ters have been proposed. Th is  number of s igns wou l d  ind i­
cate at least a sy l lab ic writ ing system (poss ib ly  h ieroglyph ic), 
or possib ly  a character-based one. There was too l ittle mate­
r ial  to go further. 

The Ptolema ic-Roman age inscriptions in Java are mostly in  
Semitic scripts, a lthough many are writing I ndo-European lan­
guages. A strongly Semitic character was present in  the writ­
i ng. The syl l ables were open (that is, they ended in vowels), 
and Phoen ician-pattern vowel pointing was being used . I ndo­
European languages normal ly have many s ide-by-side conso­
nants, and Sanskrit is no exception.  Th is  causes a conflict 
between the Semitic writing custom, which separates the con­
sonants by a vowel, and the Sanskrit language, which puts 
many consonants together. 

The usual practice in Indo-European languages is s imply to 
place conjunct consonants together in sequence (for example, 
th, tt/ CT, or SCT, sch) . In  fu l l  a lphabet usage, a l l  vowels are writ­
ten, and the absence of a vowel means that there is no vowel .  
In  consonantal and partia l ly consonantal a lphabets, th is prac­
tice is not establ ished; there cou ld be a vowel or not, depend­
ing on the language. The writers of the Javan scripts had solved 
the Indo-European language/Semitic script confl ict by p lac ing 
a l l  side-by-side consonants at the start of each syl lable; then, 
to e l iminate the expectation of a vowel between them, these 
conjunct consonants were combined by an overwrite into a 
s ingle new " letter." This e l im inated the vowel question. 
Unfortunately, this also created a question as to wh ich conso­
nant came fi rst. 

There was no consistency to the overwrite orthography. In  
each case, the overwrite was configured differently, so as  to 
best accommodate the shapes of the d ifferent letters. The 
result was that each conjunct looked qu ite d ifferent from its 
separate letters-indeed, appearing as a th i rd letter. This cre­
ated an abundance of extra " letters ." 

When Barry studied the youngest Indus Val ley seals (ca. 
1 800 B.C.), he real ized that he was looking at the same phe­
nomenon that he had identified in the Javan inscriptions: Most 
of the " letters" were the result  of the merging and overwrite of 



side-by-side consonants. Furthermore, he was recogniz ing 
many of the same letters. When Barry had identified and sep­
arated a l l  the conjunct combination letters, he was left with an 
alphabet: 6 vowels  and 24 consonants, plus several special-

Figure 2 
VOWELS OF THE I N D U S  VALLEY SCRIPT 

(a) Medial vowels (those occurring within a word) are 
"pointed" by accent signs applied to the consonant that 
precedes the vowel. This method of indicating vowels 
requires far fewer letters than the syllabic system of writ­
ing, and is essentially alphabetic. Credit for developing 
vowel pointing has been given to, and named for, the 
Phoenicians. It is also used in the Indus Valley writings, 
which substantially ante-date the Phoenicians. Similar 
vowel pointing is found also in Java and in Old Maori 
inscriptions in the Pacific. The short a is defaulted, as in 
Devanagari script since that time. Its presence is inher­
ent when a vowel pointer is absent. 
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(b) Vowel pointing for the letter V (vau), as found in 
the Indus Valley (ca. 2000 B .C.) and Old Maori at the 
Suku Pyramid, Eastern Java (4th Century A . D.). The 
latter differs from the accent patterns used contem­
porarily at Kuale, Central Java. 

va vi ve vo vu 

A. 
Mohenjo Daro U � tJ u = u  
Old Maori (Java) U L.J W U L.J 

\I "1 

Source: Epigraphic Society Occasional Publications, Vol. 2, No. 39 
(1 975) 

use symbols (essentia l ly  characters). Two th i rds of the letters 
cou ld  be matched to a Semitic equ iva lent, and th is  was used 
to assign a phonetic value. The remainder of the letters were 
phonetical l y  ident ified by a guess-and-test method . 
Phonetical ly, th is a lphabet contained a l l  the Sanskrit letters . 
The vowels  were actua l ly  pointed, with the short "a" default­
ed in the Sanskrit .fashion.  From this a lphabet, Barry cou ld 
derive a l l  the words on the seals (about 1 00). The words were 
almost a l l  relatable to the known Sanskrit vocabulary, and a 
few to Greek, but none to Pers ian .  The proper nouns matched 
known Indian Gods. 

Epigraphical ly, this showed that the language and cu lture of 
the Indus Val ley were d i rect ancestors of the later Ind ian civi­
l ization that was to formal ize Sanskrit. The Aryan invasion did 
not bring Sanskrit to India. The Indus Valley vocabu lary was 

Conjunct forms 

tya � = � + i 
�I � + � I I  

tye = + 
Idha � = + + & 
zhnye � = � + lfl 

lP 1 I I  
nye = + 
chi � = W + 
ri tf = If + 
ndye if = lfl + L 
gari � I I = � + If 
thya 9 = 9 + � 

and so on 

Figure 3 
EXAMPLES OF COMBI NED AND 

CONJ U NCT LETTERS I N  I N DUS VALLEY SCRI PT 
The simplest combinations are the inclusion of a vowel 
pointing accent. Adjacent consonants (with no vowel 
between them) is a normal condition in Indo-European 
languages, but a rarity in Semitic languages. The mis­
match of Semitic writing conventions and Indo­
European speech patterns was solved by combining 
adjacent consonants into a single, new letter. About a 
hundred such combinations have been identified. The 
resultant abundance of "letters" had frustrated p�evious 
attempts of decipherment, because their nature had not 
been realized. 

Source: Epigraphic Society Occasional Publications, Vol. 2, No. 39 
(1 975) 
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Figure 4 
AN I N DUS SEAL OF THE LATER PATTERN 

This seal is strictly alpha­
betic and includes usage 
of conjunct consonants. 
Vowels in parentheses 
are by default (that is, 
not indicated). 

The transcription reads: 
M(a)- Tye-M(a) G(a) = 

Sanskrit matamga, ele-
phant. 

I I  �" I I  fl ,  lIJi), ,' 
The translation is: 0'1 c) ><' f)< 

Willful roving trumpeter, 
the elephant. Ma - lye - ma - ga gari 

Source: Epigraphic Society 
Occasional Publications, Vol. 
2, No. 39, 32 pp. ( 1 975) 

c learly I ndo-European, and the writing showed a strong 
Middle Eastern influence. In the vocabulary, Barry perceived a 
d i rect relationship to Med iterranean languages, but European 
etymological col leagues saw a c loser connection to more 
northern European languages. 

The Indus Val ley script is notable for its being alphabetical 
in  character and, therefore, more soph ist icated than the 
cuneiform/h ieroglyphic syl labaries of its contemporaries. It is 
apparently the fi rst language in  the world to be written alpha­
betica l l y. The presence of Semit ic-style vowel pointing in  the 
Indus Va l ley script, raises the question as to where this cus­
tom originated, because it vastly pre-dates the occurrence of 
this practice with Semitic scripts in their respective home­
lands. The ava i labi l ity of vowel designation wou ld techn ical­
ly e l im inate the need for overwriti ng the conjunct conso­
nants, yet this was not done. The usage of Semitic writing and 
conventions, wh ich prevai led at the time, was to continue for 
most of the next 2,000 years, to judge by the descendant 
Javan inscriptions. 

6. Numidian Considerations. 
As related in Part 1 ,  Barry had deciphered the Numidian 

script from b i l ingual inscriptions. The decipherment became 
possible after he had recognized that the same script occurred 
widely over Polynesia, a fact that identified the language writ­
ten as ancient Maori . To assess the i m pact of these 
Numidian/Libyan studies on the state of knowledge of North 
African history and languages, it is best to consider the area as 
a whole. Our current knowledge of h i storical times places a 
number of c iv i l izations i n  the area lying between Egypt and 
the Atlantic, along the Mediterranean shore. 

The oldest group is the Berbers, who span geographical ly 
from Mauritania to Eth iopia, existing in  a number of tribes. 
Their origin is undetermined, and they apparently pre-date 
any historical record. The language is fundamental ly Semitic. 
Almost all Berbers today write with Arabic script and fol low 
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Is lam, although one of the tribes, the Touaregs of Algeria, d id 
not take up Is lam, or Arabic script, unt i l  the 1 8th Century. 
Before then, the Touaregs wrote i n  a script cal led Tifinag. The 
Touaregs are also noted for the occasional anomalous occur­
rence within their society of European characteristics l i ke 
blond hair, b lue eyes, tal l ness, and l i ght skin color. 

Tifinag, a consonantal a l phabet, shares a bout ha lf  of its 
l etters with the N u m id ian  a lphabet, wh ich  is a l so conso­
nanta l .  I t  was or ig ina l l y  assumed that the Tifi nag was s im­
p ly  a derivative of N u m id ian,  but, as shown below, th is  
may not  be q u ite the case. A l l  Berber wr i t ing s ince Roman 
t imes, and up to the use of Arab ic  letters, has been i n  
Tifi nag. There are m a n y  inscr ipt ions i n  N umid ian  script 
a long the African Med iterranean coast, and it has been nat­
u ra l ly assumed that they were writ ing B erber. B arry showed 
that th i s  was not the case, and as it stands now, it appears 
that there were no Berber writ ings (or none ex ist ing) prior 
to Roman t imes, and that convent ional  N um id i a n  was not 
used by the Berbers . 

The next identifiable inhabitants of Mediterranean Africa 
would appear to be the group that we now cal l  the eastern 
Libyans, L ibyans, or Eastern Mauri .  These are the peoples that 
l ived in the lands just west of Egypt. They are an important 
group, but much of their sign ificance was unrecognized u nt i l  
Barry had deciphered the Numidian script, as related i n  the 
first part of this biography. There is no language evidence prior 
to the Numidian script. The origin of the early L ibyans is 
unknown h istorical l y, because it appears that the area has 
always been inhabited, but very l ittle evidence of their exis­
tence remains in  this homeland. It is known that these early 
Libyans provided 9 of Egypt's 1 6, gods as well as Poseidon and 
Athena to the Greeks. Also, Hetphras, the wife of Khufu (also 
known as Cheops), who bu i lt the giant pyramid,  was L ibyan, 
and she is depicted as being white-sk inned, b lue-eyed, and 
yel low-haired on a tomb fresco. We shoul d  note, however, 
that Egyptians routinely showed female nob i l ity as wh ite­
skinned, although usual ly with red hair. 

L inguistic analysis and i nterpolation, and the discovery of 
the ( l itera l l y) g lobal  d ispersion of i n scr ipt ions i n  the ir  
Numidian script; and the accounts related with i n  these 
inscriptions, enable us to reconstruct the h istory of the early 
L ibyans from about 1 500 B .C. forward. 

These L ibyans (or Mauri/Maori as they cal led themselves) 
turn out to have been the world's greatest navigators (explor­
ers), and their descendants and language exist to th i s  day in  
Polynesia. Through the script, vocabulary, and syntax, the lan­
guage has been traced etymological ly  to the U ru, a H ittite­
related tribe that l ived in the second m i l lenn ium B.C. in the 
region where I raq, Turkey, and Syria converge today. The 
structure and core vocabulary is Indo-European.  A large num­
ber of words were acqu i red from contact with the Amorites, a 
Semitic tribe of northern Mesopotamia.  

Dur ing Minoan t imes, under c i rcumstances unknown, the 
use of this Numid ian language appeared in  the lands east of 
Egypt, which wou ld requ i re a sign ificant m igration. It is pre­
sumed that a large maritime trading complex existed in the 
Minoan period. It is a lso assumed that the Numidian script, 
which came i nto use i n  Libya, wou ld have done so at the same 
time. I t  is in part a derivative of the Minoan group of syl-



Figure 5 
NORTH AFRICAN SCRI PTS 

Numidian was the script of Libya. Its use in the eastern Mediterranean spanned from about 250 B.C to 400 A.D., but was rare 
after 1 00 AD., although it continued in use until the 1 9th century in Polynesia. Tifinag shares many of the same letters. Numi­
dian was used in the western Mediterranean from about 750 B.C to 500 A.D., mostly to write Maghrib Arabic. Tifinag was pre­
viously used in northern Europe during the Bronze Age, and into the Middle Ages. Tifinag continued in use in North Africa until 
the late 7 8th Century, to write Berber. With the coming of Islam, speakers of Arabic adopted Kufi, and later Naskhi, script. 

(a) Table of consonants used in North Africa 
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(b) Samples of usage of Tifinag in the 7 8th cen-
tury. A personal letter (above) and religious '" 
inscription (right). North American archaeolo- . .  
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gists were highly suspicious of Tifinag letters, I.J 
considering them to be modern mathematical 
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signs and thereby evidence of fakery. + · . 
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The inscription (right) was collected by U · 
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Victor Reboud and published in 7 870. The '" I.J . 
Libyan (Tifinag) script reads upwards from + ::; 0 
below, starting at the right hand corner. 
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.!::! ' "  .... 
Line 1 :  LY-L-H'-K-L-H 

" \..I ill 't 
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N-S-T-' -N.  '-H-D-N \J 
Line 4 :  (S)-'-R-R-T'-L-M-S-T-Q-M. 

When the appropriate vowels are supplied, this text reads: 

.... --
::: 

la i laha i l ia Al lahu.  B ismi- l lah i  r-Rahmani  r-rah im.  Mal i ki yomi  
d-d in .  ' Iyakka na'budu wa-iyyaka nast' i n .  'hd ina s-s'rata I-mustaq im.  

This is ArabicrLibyan, a Semitic language, and the text reads in English: 

There is no god but God. In the name of God, the Compassionate, 
the Mercifu l .  King of the Day of Judgment. Thee do we worship, and 
of Thee we ask help. Gu ide us in  the way of the u pright. 

This passage is the opening sura of the Koran. 

Pre-Islamic Pre-Islamic Post-Islamic 
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labaries that Barry a lso identified (see below). it is not known 
what language the Libyans spoke prior to the arrival of 
Mauri/Numidian .  

The Egyptians recorded that Pharaoh Merneptah repulsed 
an invasion of Egypt by the "Sea Peoples," in about 1 2 1 8  B.C. ,  
and the Egyptian account records that the L ibyans were al l ied 
with the Sea Peoples (or Peoples of the Sea). in 1 1 82 B .C., at 
the time of Ramses I I I ,  the Sea Peoples again  attempted to 
invade Egypt, advancing through Syria and Palestine, and they 
were defeated on the Egyptian border. This time, the Libyans 
had fought as a l l ies with the Egyptians. The defeated throng 
was settled in  southern Palestine, and became the Ph i l istines. 
Egyptian records show that the L ibyans were constantly 
attempting to encroach and squat in  the Ni le  delta at this time. 
in  945 B .C., the L ibyans conquered Egypt (actua l ly, it was a 
palace coup), and they ru led unti l they were overthrown in  
730 B.C. During this period, the L ibyan language became 
thoroughly Egyptian ized; it absorbed a huge Egyptian vocabu­
lary, to the point of becoming a d ia lect of Egyptian, but 
retained the Num id ian script and syntax, and its core 
Anatol ian roots. 

The L ibyans had their own Pharaohs in paral lel  with Egypt. 
A gold plaque d iscovered in Cuenca, Peru, and dating from 
1 48 B .C., shows some L ibyan Pharaohs, but is written i n  
Egyptian format with Egyptian h ieroglyphs and the Libyan 
rulers named in cartouches. No equivalent artifact has been 
found in Libya itself. 

The "Sea Peoples" left no known l iterature, and so they are 
known only from accounts by others. They appear to have 
been a confederation of maritime societies that engaged in 
opportun istic ra iding and pi racy in the Mediterranean, after 
the fash ion of the Vikings 2,000 years later. They were thought 
to be of Aegean origin, but inc luded refugees from a series of 
conquests that had ended the confederation of H ittite tribes 
and culm inated in the destruction of Troy ( I l ion). There was a 
mass of d isplaced persons at the time. As a result of Barry's 
researches, there is a possib i l ity that the Sea Peoples also 
incl uded a component of Norse peoples, which is explained 
in the Tifinag section below. 

The L ibyans were sai lors, and provided the navy for Egypt 
during the first m i l lennium B.C. The extent of their travels in  
the service of  Egypt, which resulted in  the settlement of 
Polynesia, has been d i scussed in Part 1 of this biography, and 
the New World presence of the L ibyans w i l l  be told in  Part 3 .  
A Libyan Pharaoh, Necho, who ruled Egypt in  about 650 B .C., 
had a canal bu i lt to join the N i le to the Red Sea. He a lso com­
missioned an exped ition to c i rcumnavigate Africa, crewed by 
Libyans and Phoenicians. Accord ing to Herodotus, this expe­
dition departed from the Red Sea and returned, via Gibraltar, 
three years later. 

The L ibyan admin istration of the Mediterranean African 
coast apparently extended all the way to the Atlantic, put 
excluded the city-states of the Greeks and the Phoen icians. 
The Phoenicians who originated i n  what i s  present-day 
Lebanon, were arguably the greatest maritime traders of thei r  
time, which spanned rough ly from 1 200 B.C. to around the 
time of Republ ican Rome. They establ i shed trad ing cities a l l  
around the Mediterranean, to present-day Cad iz and Atlantic 
Morocco. Their most important daughter city was Carthage (in 
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today's Tun isia) wh ich existed from 8 1 4  B .C .  unt i l  it was 
sacked by Rome in  1 46 B.C. The L ibyan Pharaoh Mas in issa 
helped the Romans destroy Carthage. 

it was the Phoenician (consonantal) a lphabet which provid­
ed the letters for the Greek a lphabet, which, i n  turn, was the 
basis  of the Russian (Cyri l l ic) alphabet. Phoen ic ian a lso pro­
vided the letters for the Etruscan a lphabet, which (through 
reversal) became the basis of the Roman a lphabet. 

Around 630 B.C. ,  refugee Greeks from Thera or Sparta 
(accounts differ) founded a colony, Cyrene, on the African 
Coast. This became the state of Cyrenacea, an important trad­
ing center, wh ich provided a steady stream of sk i l led techni­
cians to Egypt. its most famous scientist was Eratosthenes, who 
was able to calcu late the (merid ional) c i rcumference of the 
planet, which inspired the expedition of Rata and Maui to cir­
cumnavigate the globe-the first recorded navigation into the 
Eastern Pacific. Cyrene provided the s ignificant Greek vocab­
u lary that entered the L ibyan language, and was carried to 
Java. 

One of the last immigrant waves i nto Med iterranean Africa 
before Roman t imes, was apparently composed of Arabic 
speakers. These became subjects of the L ibyan Pharaohs, and 
they adopted the Numid ian script. Thei r  immigration is 
unrecorded. Barry's decipherment of Numidian script revealed 
the use of Mauri l anguage in  L ibya, and a lso revealed that 
a lmost a l l  the Numidian i nscriptions found in  the western part 
of North Africa (Tun isia, Algeria, and Morocco), are written in 
an early form of Arabic language, cal led Maghrib. Prior to 
Barry's decipherment, it had been bel ieved that the western 
Numidian inscriptions were writing Berber l anguage, although 
no one cou ld decipher them despite a knowledge of Berber. 
Whereas the eastern L ibyan users of Numid ian script spanned 
more than a m i l lenn ium B.C. ,  the western (Maghrib) i nscrip­
tions are dated (by inc luded h istorical context) from 1 39 B .C. 
i n  Tunis ia to a lmost 500 A.D. i n  Morocco. 

This  d iscovery represented the fi rst modern confirmation 
that speakers of Arabic had been present west of Egypt prior 
to the coming of i s l am.  The Roman h i stor ian Sa l l ust, who 
l i ved in the 1 st Centu ry B .C.,  stated that the L ibyans (that is, 
Numid ians) were descended from a people from Anato l i a  
whose l anguage was s im i lar  t o  Phoen ic ian .  G reek, a n d  
later Arab ic  sources, record variants o f  th is, g iv i ng Canaan 
(Pa lesti ne) or P h i l i st ine  (today's Gaza) as the orig i n .  i t  
seems that the Arab i c  character u lt imatel y  p revai led.  
Whereas the Javan sett lements and Polynes ian  descen­
dants, having or ig inated in ear l ier  centu r ies from eastern 
stock, have a m ixed Egypt ian- indo-European character; the 
L ibyans of Roman and post-Roman age are decidedly 
Arabic, espec i a l l y  in the west. These western N u m id ians 
have a presence i n  the New World, wh ich  i s  related in  a 
future part of th i s  b iography. 

7. The Minoan Syllabaries 
The Anatol ian core of Numid ian/Maori led Barry to investi­

gate the l i ke ly source of this language in 1 972. By then, Barry 
had synthesized the decipherment method, us ing statistical 
analysis and phonetic value ass ignment based on a related 
language group, as described earl ier in this account. Th is 
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Figure 6 
SYLLABARY OF MI NOAN LINEAR A 

A matrix for Barry Fell's proposed solution to Minoan. 

Source: Epigraphic Society Occasional Publications, Vol .  4, No. 77 (1977) 

method was used here. Barry suspected that Cyprus would be 
a key location, and the most l i kely node of maritime contact 
between eastern Anatol ia  (wh ich is known as Asia Minor or 
today's Turkey) and L ibya. The undeciphered inscriptions from 
Cyprus appeared to have a s im i larity to the letters in both 
h ieroglyphic H ittite and Minoan Linear A from Crete. Al l  are 
syl l abic scripts. The H ittite had been deciphered and was 
assessed as the most l i kely language group to be related. It 
should be noted that "H ittite" is rea l ly  more an adjective than 
a noun.  The H ittite Empire of central and eastern Anatol ia (that 
is, Turkey) wh ich spanned most of the second m i l lenn i u m, was 
a group of d iverse tribes under a central k ing. A number of 
s imi lar Indo-European languages were i nvolved. The adm i n is­
trative script was cuneiform, derived from Mesopotamia, and 
long known to epigraphers. The cuneiform was used to deci­
pher the hieroglyphic-l i ke syl labic script used by the Hittites, 
which apparently came from a d isti nct, associated tribe, the 
Luvians (or Luwians). 

Minoan (Linear A) 
Linear A i s  the name given to a script found widely through­

out pre-Grecian Crete by a prosperous trad ing c iv i l ization, 
cal led the Minoans. At first us ing only the signs that matched 
closely in shape (orthography), and apparent sound usage ( iso­
phonism), Barry looked for "words" in the L inear A script that 
matched known words in H ittite. As matches were found, he 
was able to assign probable phonic equivalencies to other let­
ters, and adjust some letters to produce better approximations 
to known H ittite inflections. In time, Barry had enough match­
es to extract readable phrases and contextua l ly  appropriate 
vocabulary. Eventua l ly, 72 letters were phonetical ly  defined in  
Linear A,  and a vocabulary of  more than 300 words was estab­
l i shed . Grammatica l ly, 8 cases were recognized, each with 
gender and number inflexions; 30 percent of the signs were 
matched d i rectly to H i ttite, 20 percent to Ind ic letters, and 
about 1 0  percent, in total ,  to several contemporary Semitic 
scripts. About 40 percent of the signs are un ique to L inear A. 
By descent, about 20 percent each of the letters passed to 
Cypriot and to Linear B .  

The Linear B i nscriptions from Crete are a lmost a l l  account­
ants' records. In contrast, the L inear A inscriptions cover a 
wide range of subjects: labels of produce, address labels, gov­
ernment seals, numerous agricultu ra l  reports, statements about 
food and dr ink (on various d ishes), food labels, rel igious 
omens, festivals, graffit i ,  s ignatures, proverbs, i nventories, and 
accountings. 

Barry's Linear A decipherment aroused l i tt le interest or 
excitement outside of etymology. In 1 979, an etymologist's 
report confirmed the decipherment and the surprisingly close 
relationsh ip to H ittite, and offered a number of alternative 
word roots. The decipherment has otherwise passed qu ietly 
into h istory. But Barry's decipherment of the Phaistos Disk 
aroused more interest. 

The Phaistos Disk 
The Phaistos disk i s  a smal l  ( 1 5- to 1 7-cm d iameter), c i rcu­

lar c lay tablet that has been fi red to brick. I t  was found in  the 
palace at Phaistos on Crete, and contextua l ly  dated to about 
1 600 B .C. I t  carries an inscription on each side, consisting of 
1 23 and 1 1 8  signs respectively, each arranged in a spiral .  
There are 45 d i sti nct signs. We say "s igns," for each is a sma l l  
picture, most being of recognizable objects. What the d i s k  was 
for, what language it wrote-if i ndeed it  wrote any language­
had not been establ ished. The signs/pictures are made by 
impressed stamps, a fi rst i n  h istory for the use of movable type. 
The same signs appear on each s ide, but the d ies/stamps used 
are different. The nature of its manufacture pointed to an i ntent 
to create mult ip le copies and permanence. Analysis of the clay 
used showed that the d isk  had not come from Crete. 

This almost ins ign ificant object had, over time, acqu i red the 
status of a cult  icon. 

Barry fol lowed the same procedures he had used for Linear 
A. The text was assumed to be syl labic. An examination of the 
signs/pictures showed that most had a vague s im i larity to the 
letters of Minoan (L inear A). In each instance, the phonetic 
value of the letter was assigned to the matched sign of the d isk. 
This immediately revealed recognizable words, or word roots, 
which could be found i n  H ittite, M inoan (that is, L inear A), 

21 st CENTURY Summer 2001 5 1  



Face 1 Face 2 

Figure 7 
THE PHAISTOS DISK FROM CRETE 

The disk is made of fired clay, 15 to 17 cm in diameter, with impressions Ilprinted" by movable dies. The language is a 
stripped (stems only) Indo-European vocabulary of principally Hittite and Minoan origin. It carries generic instructions for 
divination. 

Source: Epigraphic Society Occasional Publications, Vol. 4, No. 82 (1 977) 

Maori (adjusted for shifts per Grimm's Laws), and miscel la­
neous words from ancient Mesopotamian languages l i ke 
Akkad ian and even Sumerian. Many of the words were near 
guesses. The resu ltant text that was produced could be trans­
lated to the accuracy of Roget numbers. The text reads from 
the center outwards, a fact that was opposite to the prevai l ing 
opinion. This spira l  pattern a lso occurs i n  Polynesian inscrip­
tions in  the Pacific. 

The Phaistos Disk turns out be a d iv ination device. One 
side is an a l l iterative fem in ine  verse, and praises the d isk as 
an oracu lar  a id in the interpretation of omens. The other 
side gives instructions as to how a pr iest should advise a 
c l ient i n  sett ing food out to attract b i rds, through which the 
gods w i l l  send omens regard ing the fate of the cl ient. In 
attempting to refine the deci pherment, Barry and a col­
league tried a variety of rec itations to determine appropriate 
rhymi ng and scan. 

The decipherment was mostly done in  1 973, and revisited 
several times as new d iscoveries a ltered old views. In 1 978, 
Reuel Lochore, an etymologist with Anatol ian special ization, 
publ ished his assessment of the decipherment, addressing it in 
meticulous deta i l .  Although he l isted numerous technical 
adjustments, Lochore strongly endorsed Barry's dec ipherment 
as correct. 

Lochore preferred some alternative phonetic assignments, 
provided l i nguist ic  reasons to d iscount some of the "words" 
that had been selected as equivalent in related languages, and 
offered substitutions and new words. He noted pecul iar  
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Polynesian traits (open syl lables), not used in Minoan or 
H ittite but found in Cypriot, as wel l  as an apparent avoidance 
of pictographs, which he suspected was intended to prevent 
"outsiders" from using the disk .  Lochore a lso noted a h igh 
level of non-inflexion;  it seemed that the d isk's authors had 
del iberately avoided these grammatical components. He 
speculated that this gave the d isc a cross-cu ltura l ,  or more 
un iversal usage. It seemed in each case, that the omission d id 
not affect the meaning of  the text; the narrow sense of  the text 
prevented ambiguous read ings. The verbs were s imi larly 
stripped, being bare-stemmed. Much of the rendering of the 
text was left to the d i scretion of the party rec it ing the text. To 
a degree, the text is a key word text, so that the respective 
priests can "custom ize" the grammar to the specific language 
of the cI ients. 

Lochore's analysis revealed vocabulary sourced as 48 per­
cent ancient Indo-European, through H ittite; 1 2  percent origi­
nal from H ittite; 28 percent traceable to Sumerian, through 
intermediate Indo-European transmission; 8 percent from 
Akkad ian; 6 percent from Uru (polynesian ancestor); and 1 
percent unknown. It appears the disk is not a imed at a Semitic 
c l ientele. Lochore a lso noted that b i rd omens were a pecu l iar­
ity of the H ittites; other societies used other methods, such as 
the entra i ls of sacrificed animals. (Of course, we don't do th is 
sort of thing today-notwithstand ing tea leaves, psychics, 
tarots, horoscopes, and some rodents of the groundhog 
species in Punxsutawney, Pennsylvania. )  

Why were s igns used in  place of Minoan letters? Was it to 



conceal, or was it to guide? Priesthoods are noted for con­
cea l ing their knowledge. The s im i larity of the signs to the let­
ters they substitute for wou ld ru le out serious concealment, 
although it m ight act as a casual d isguise. Were the signs actu­
a l ly h istorical precursors of the letters? Disti nctly possible and 
qu ite unprovable. Were the signs key word script, intended to 
guide an i l l iterate to select the appropriate sound for each 
sign? In 1 980, an attempt was made by another l i nguist to see 
if an h ieroglyphic basis cou ld be establ ished for the script of 
the Phaistos Disk. A contemporary word was sought for each 
s ign, which would  name or describe the s ign and where the 
first syl lable of the word wou ld  also be the syl lable that the 
s ign represented . He found 29 possible fits for the 45 requ i red, 
but fewer than 1 0  ca(T1e from the Hittite-Minoan vocabularies. 

Cypriot 
I nscriptions from Cyprus are few and are in  a script that is 

very s imi lar to the signs of M i noan, so that a connection has 
always been assumed. The context of the inscr iptions ind icat­
ed a time range of the 7th to 2nd Century B .C. Some Cypriot 
inscriptions in  th is  script had been deciphered in the 1 870s, 
using a Phoen ician b i l ingual, to reveal that the Cypriot i nscrip­
tions were written in c lassical G reek language, as was L inear 
B, much ear l ier. However, i t  was evident that the peoples of 
Cyprus also wrote another language, which was suspected to 
be a descendant of Minoan. An inscription in this l anguage 
from Paphos in southwest Cyprus was deciphered by Barry in  
1 977, based on word roots from H ittite, M i noan, Mauri, and 
Etruscan.  Yes, Etruscan, for it turns out that Etruscan was a lso 
a member of the M i noan language group. Barry produced a 
syl labary for the Paphian script, but a shortage of further good 
material from Cyprus, and of t ime, kept Barry away from fur­
ther Mediterranean Cypriot i nscriptions. As it turned out, how­
ever, the Cypriot syl labary had a s ign ificant presence in the 
New World, as w i l l  be shown in Part 3 of th is  biography. 

Etruscan 
The Etruscans were a group of tribes that formed a loose 

confederacy l iv ing in the region immed iately to the north of 
Rome. They were a s ign ificant, advanced cu lture and local 
power during the period 800 to 500 B .C., but were ecl ipsed 
and subjugated by upstart rival Rome, which is regarded as the 
heir and perpetuator of the Etruscan c iv i l  structure and power, 
and its cu ltural and economic roles. The Etruscan language 
has been a mystery, as has been the origin of the Etruscan peo­
ples. One ancient account has them endemic-in situ-and 
another describes the Etruscans as derivatives of the Lydians of 
second m i l lenn ium B.C. Anatol ia .  

The Etruscan script is wel l known from numerous i nscrip­
tions. The Greeks had many regional d ia lects, of wh ich only 
that of Athens (Attic) came to be considered as the c lassic 
standard . Etruscan script is derived from the a lphabet of the 
western (Chalcid ic) Greek dia lect. L ike Greek, Estruscan writ­
i ng is an a lphabet, but un l i ke G reek, it fol lows the Semitic pat­
tern of bei ng written from right to left, showing features of both 
its ancestors. The Etruscan a lphabet is h i storical ly important, 
as it is the parent of the Roman (Latin) a lphabet. When 
Etruscan writi ng i s  regarded by someone accustomed to read­
i ng languages written in Roman a lphabet, it looks vaguely 
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Figure 8 
MATCHING OF PHAISTOS DISK SIGNS 

TO LETTERS OF L INEAR A 
In the deciphering process of the Phaistos Disk, Fell 
noticed the similarity of the signs to the letters of Linear 
A (Minoan), and assigned the phonetic value of those let-
ters to each sign. This enabled him to recognize enough 
words or word roots to produce a translation. Why signs 
were used instead of Minoan letters is not known. 

Source: Epigraphic Society Occasional Publications, Vol. 4, No. 77 (1 977) 
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Figure 9 
THE PAPHIAN SYLLABARY OF CYPRUS 

This syllabary descended in part from Linear A and con­
tinued in use into late classical times. It was used to 
write Greek (in syllabic form) and to write the last relics 
of the Minoan language in the Paphian dialect. 

Source: Epigraphic Society Occasional Publications, Vol. 4, No. 80 (1 977) 

fam i l iar, yet somehow odd . When held up to a m i rror and 
viewed in  reverse, it looks far more fami l iar, as the Romans 
reversed not only the d i rection of writing (to follow the I ndo­
European left-to-right format) but a lso the letters. To us, 
Etruscan looks backwards. 

The phonetic equ ivalence of the Etruscan letters to the 
Roman alphabet has long been establ ished . The m ixture of 
Roman, Greek, and Phoen ician letters offered alternative pro­
nunciations, but I ta l ian researchers were able to identify the 
actual usages through a number of names of p laces and 
Etruscan despots known from Roman h istorical accounts. The 
language that the Etruscans wrote, however, defied identifica­
tion and readabi l i ty. 

If there i s  a G u i n ness Record for the fastest decipher­
ment, i t  cou l d  be awarded for Etruscan.  Barry had not 
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Transliteration 
VELTHINAS 
ATENA.ZUK 
LENESKI .IP 
A.SPELANE 
THLPHULUMKH 
VA.SPELTHI 
RENETHL EST 
AK.VELTHINA 
AKILUNE. 
TURUNE.SK 
UNE.ZEA.ZUK 
LENESKLATH 
UMIKS.APHU 
NAS.PENTHEI 
A.AMA.VELTH 
INA.APHUNA 
THURUNLEIN 
ZERLUNAKKH 
A.THIL.THUNKH 
ULTHL.lKH.KA 
KEKHA.ZIKHUKH 
E 

Translation 
If a robber be taken, on deposed 
evidence, in a reputable citizen's 
household containing valuable 
property, sworn testimony to this 
effect is to be heard in the 
criminal court by the magistrates. 
If they <;Jetermine as proven the 
evidence deposed, the prisoner 
is to pay restitution to the 
injured family. The prisoner 
is to be sentenced to compulsory 
hard labor and thenceforward 
bound with fetters to be worn at all times. 

Figure 1 0  
SAMPLE OF ETRUSCAN WRITING WITH 
TRANSLITERATION AND TRANSLATION 

This is the Etruscan Law of Housebreaking, deciphered 
from Face 2 of the stele of the laws, ClE No. 4538, ex 
lapide t iburt ino, illustrated by Olaf August Danielson in 
Corpus I nscriptionum Etruscarum (Leipzig, 7 902). 

Source: Epigraphic Society Occasional Publications, Vol. 5, No. 1 00 
(1 978) 

intended to work on Etruscan, because it was not i n  the 
mainstream l i ne of h i s  i nvestigat ions at the t ime ( 1 9 75), but 
one day, a col league pointed out to h i m  that B arry had 
solved every other outstand i ng Med iterranean script, so 
why not th i s  one?  Barry took up the cha l lenge and had the 
answer in less than an hour. I t  shou ld  be noted that th i s  was 
rea l l y  on ly  ha lf  of a normal decipherment, because the fi rst 
stage of qua l i fy ing the script phonetica l l y  had a l ready been 
done by others; he had on ly  to identify and read the lan­
guage written .  

Etruscans l ived i n  prox i m i ty to G reeks, Phoen ic ians, pre­
Roman Lat ins, and Celts. Therefore, loan words in Etruscan 
from these languages cou l d  be ant ic ipated, but i f  one of 
these has an  ancestral relat ions h i p  to Etruscan,  then a sub­
stant ia l  root shar ing can be ant ic ipated . None was found.  



Accord ing ly, Barry looked further and took h i s  c lue  from 
the Etruscans' own trad it ional  accou nt of the ir  Lyd ian 
(southwest Anato l ian) or ig i n .  There i s  no Lyd ian vocabulary 
ava i lab le, but there were two other c lose vocabu laries 
ava i lab le  for this compariso n :  H ittite and Barry's own 
Mi noan one. 

Fortunately, there are a number of Etruscan inscriptions that 
include Latin words, and these provided clues as to the con- . 
text of the Etruscan words. Another important c lue lay i n  a pair 
of documents on metal lamina in Etruscan and Phoen ician . 
They are not identical statements, as occurred on the Rosetta 
Stone, but they are contemporary and cover the same subject: 
a letter from King H iram of Tyre (553 to 533 B .C) to an 
Etruscan contemporary. Between these inscr iptions and the 
Ita l ian phonetic determinations, Barry was able to fi nd the 
necessary root matches in  H ittite and Minoan to produce read­
able text. These confirmed the Anatol ian-Minoan ancestry of 
Etruscan .  

Bu i ld ing off the Anato l ian-Minoan vocabularies, Barry was 
able to translate a number of Etruscan documents, a lthough 
the sma l l  vocabu lary in  M inoan (approximately 500 words) 
was a frustration . U lt imately  Barry was able to establ ish an 
Etruscan vocabu lary of about 200 words, mostly based on 
H ittite stems.  The nouns showed a clearly Indo-European pat­
tern of inflection, with most fol lowing the H ittite pattern and 
seven cases identified. The verbs, however, were a lmost al l  
stems with short terminations, perhaps recal l i ng the condition 
on the Phaistos Disk. The complex conjugations found in Latin 
were m issing and, as in  Engl ish, there was a rel iance on pro­
nouns. L ike H ittite, Etruscan l acks the letters B, D and G. Most 
of the texts avai lable for translation were not of the same sub­
ject matter as those for Minoan (L inear A), so a close cross 
study of the two was not possib le .  The most important docu­
ment was a legal code specifying crimes, trial procedures, and 
punishments. 

Barry concluded that the ancestral Etruscans were a part of 
the Sea Peoples exodus of about 1 250 to 1 1 00 B.C Bronze 
Age lettering found in petroglyph sites in Northern Italy, and in  
the Ba lkans, show words found i n  Albanian d ialects and affin­
ity to an original  Anato l ian source. Some of the names show 
Etruscan rel igious bel iefs and agricu ltural  influences. Albanian 
(the modern term for I l lyrian) i s  the surviving language of the 
Anatol ian-Minoan (Etruscan) complex, with kernels of loan 
vocabulary a lso found in Serbo-Croatian, Romanian, and 
Bu lgarian. Current investigators are now looking to Albanian 
as a modern language guide to Etruscan, someth ing that Barry 
seems to have missed. Albanian appears to be perhaps the old­
est surviving European language, after Basque. 

8. Runic Script 
The Rune a l p h abet was used i n  Germany and 

Scandi navia, pr ior  to the modern use of  Roman letters, and 
Anglo-Saxons used it  i n  England. I t  was used by, and carried 
widely around Europe, by the various looting groups known 
to us as Vik ings (about 700 to 1 1 00 A .D . ) .  I t  rema ined in use 
in  parts of Scand inavia u nt i l  re lat ively recent ly. Most surv iv­
ing i nscriptions are of Anglo-Saxon and Vik ing age. They are 
not known in  western Germany, Br i ta in ,  and Scand inavia 
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Figure 1 1  
THE R U N IC ALPHABET 

The runic alphabet (futhark) of the Teutonic cultures had 
a lengthy span of usage. "Futhark" derives from the first 
6 letters, in similar manner to Greco-Roman "alphabet. " 
Runes took many local forms, the most complex used by 
the Anglo-Saxons with 28 and 33 letters. This is the 
28-letter version used until 600 A . D. in England. 

Source: Epigraphic Society Occasional Publications, Vol. 1 6, p. 1 24 
(1 987) 

before the. 3 rd Century A .D . ,  but older (250 B.C) and 
unreadable versions have been fou nd along the B lack Sea 
and the m iddle and lower Danube.  They were thought to be 
derived from the western G reek (Chalc id ic) a l phabet, wh'ich 
a lso gave r ise to the Etruscan and I beric scripts. Barry's sab­
batical in . Denmark and Sweden left h i m  wel l  acquainted 
with Run ic  i nscriptions. 

Barry had l ittle d i rect involvement w ith Run ic inscriptions, 
because there were many qual ified epigraphers for this.  He 
did show, however, that a set of inscribed burial  artifacts from 
the southern Baltic, bearing Runic insc:riptions; were of Bronze 
Age-by manufacture, by h i storical context; and by the actu-

1 .  1 fLi KRSIKUAlhS·S�R·OKMI�TO��.RSON 
2. 10�EN�llmS� LNgl � FYRIR·GAKNv\G 
3. HlOPU'U�DA1TO�RYDU' \\IIIl 

Figure 1 2  
RUNIC INSCRIPTION OF 1 4TH CENTURY 

Found in the Baffin Bay area of western Greenland, this 
inscription (top) is now in the Copenhagen Museum. 
The Roman transliteration of the three lines . appears 
below. 

Source: Barry Fell, Saga America (New York: N.Y. Times Books, 1 980) 
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al letters used, which matched those in use in the pre-classical 
Greek period . This substant ia l ly  pre-dated conventional 
accounts. Another researcher had shown that Mycenean age 
Greek objects had been traded widely to northern Europe, but 
that this d istant trade had been cut off during the Grecian dark 
age ( 1 1 00 to 750 B.C.)  and with the appearance of the 
Hal lstatt (early Celtic) culture across central Europe, which 
may have intercepted the Mediterranean trade. These two cir­
cumstances, and Barry's decipherment of Minoan, led anoth­
er researcher to re-examine the whole Runic pictu re with 
interesting conclusions. It now appears that the signs of the 
Minoan syl labaries were carried widely over Europe (as Linear 
B) by Mycenean traders, and that the German tribes picked 
from th is set of signs the letters they requ i red for their own 
writings, rather than from the l ater Chalcidic Greek. The pho­
netic values that they assigned to each letter were independ­
ent of the values used by the Myceneans. The letter by letter 
orthographic match up between Minoan letters and the early 
Runic letters was remarkable, certa in ly wel l beyond any pos­
s ib i l ity of s imple coincidence. It wou ld seem that the early 
Rune usage, l i ke that of Sanskrit, lacks any surviving inscrip­
tions from the time that it came into use and that it is much 
older than previously suspected. 

9. Celtic Ogam 
It has long been a standard pr incip le that when a func­

tional writ ing system is  in place, (meeting both the requ i re­
ments of the language and the substrate, upon which it is 
written), there is no need for a d ifferent or new script, and 
they do not arise. I t  has a lso been standard that once a flex­
ib le a lphabetic system has been widely accepted, i t  w i l l  be 
un iversal ly adopted to write a l l  the languages that, to date, 
have not had a writi ng system of thei r  own. The Roman 
a lphabet has met these standards for the last 2,000 years, and 
no new writing system has been needed where the Roman 
alphabet has come i nto use. What su rvives (and often con­
ti nues side by side with the al phabet for a considerable t ime), 
are a l l  the writing systems that existed prior to the adoption 
and usage of the newer a lphabet. Many cu ltures use an 
alphabet (usual ly  Roman) as a practical  matter, but take a 
national or cu ltural pride i n  a l so reta in ing their former (and 
less practical) systems. 

Despite the self-evidence of this, many writers of history 
have promoted accounts of new and impractical scripts being 
invented, despite the long-standing presence of an a lphabet, 
in order to account for the existence of i nconvenient writing 
systems. Such systems are inconvenient, because their exis­
tence contradicts rel igious or h istorical dogmas, or social 
prejudices of the day. The reasons provided for the " invention" 
of these anomalous scripts include: secret rites, rel igious 
hocus pocus, and a patronizing/condescend ing need to pro­
vide a "better" way of teaching the word of God. In most 
cases, the script so labeled is actua l ly more cumbersome than 
an alphabet. As part of this phenomenon, a "not before" date 
is establ ished for each anomalous script, and thereafter any 
finding that pre-dates this point is declared to be in  error, or 
fraudu lent. Many inscriptions in  these anomalous scripts are 
automatica l ly  dated to the "not before" date without serious 
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Figure 1 3  
COMPARISON OF MI NOAN 
AND RUNIC LETTER FORMS 

There is considerable uncertain­
ty as to the age of the Runic 
alphabet. After the decipher­
ment of L inear A, L .  Lyle 
Underwood undertook a study 
of the orthography (shape and 
form) of the Minoan syllabaries 
and Runic alphabets. His match­
ings are shown in this table, and 
they are for orthography only. 
The phonetics are quite differ­
ent. There have been several 
instances in history where an 
alphabet has been adopted 
("loaned"), and the recipient has 
assigned its own separate pho­
netic values. If this is the case 
here, then the period of Runic 
usage should be moved back 
1 , 000 years. 

Source: Epigraphic Society Occasional 

Publications, Vol. 8, No. 1 89 (1 979) 

examination of the actual contextual  c i rcumstances. 
In North America, several scripts have had accounts of 

recent invention created for them. I n  Europe, the Celtic Ogam 
scripts have been so pigeonholed. Barry never accepted these 
"not before" dates, nor the accounts provided for the recent 
invention of the scripts. He always looked anew at the context 
of a script, and at the l i ngu istic attributes it contained . This did 
not make h im any friends i n  conventional, mainstream l in­
guistic and archaeological c i rc les. 

The officia l ,  archaeologists' account of Celtic Ogam is that 
it was invented in Brita i n  in late or post-Roman times, and that 
it was derived from Latin .  This account also declares Ogam to 
be fu l ly alphabetic on ly, with a d i stribution restricted to the 



British Isles. This account is now utterly contradicted by the 
epigraph ic evidence. 

The culture (or c iv i l ization) known, or definable, as the 
Celts is currently thought ( in  archaeological c i rcles) to have 
first appeared in  the footh i l ls on the north side of the Alps 
around 1 000 B .C From here, Celts subsequently appeared 
widely through most of Europe, ranging from Portugal and 
Spain, through France, the Brit ish I sles, Bavaria, and down the 
Danube to the Black Sea. The Celtic cu lture is thought to have 
entered Brita in  in  about 600 B .C The Celts penetrated south 
to Northern Ita ly, and a group settled in Anatol ia  (Galatia). 
Celts were often used as mercenaries by Mediterranean cul­
tures. The Romans suffered a humi l iating defeat with Celts in 
390 B .C, and remained in  confl ict with Celts for the next 450 
years. The Romans demonized the Celts, and were particular­
ly ruthless when victorious over Celts. 

The Celts were usua l ly  portrayed by Romans as being bar­
barians, but they had the same technological sk i l l s  as the 
Romans and traded widely. In addit ion to being formidable 
warriors, the marit ime tribes among them were also excep­
tional mariners and sh ipbui lders .  We are only now beg inn ing 
to realize the fu l l  extent of Celt ic i nf luence in t ime and geog­
raphy, and it is much greater than conventiona l ly  assumed. 
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Figure 1 4  
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OGAM SCRIPT 
Ogam, mostly associated 
with the Gaelic Celts of the 
British Isles, has now been 
found to occur widely out­
side Britain. The letters con­
sist of a series of strokes 
arranged along a stem line. 
They are grouped in num­
bers of one to five, and lie 
above, below, or across the 
stem line, which can be 
horizontal or vertical. Fre­
quently, a crack, or a ridge 
or a corner on a stone is 
used as the stem line. 

The post-Roman version 
in Britain includes vowels. 
The earlier and widespread 
version is vowel-less. S and 
Z, F and V, C and K, J and G 
are mutual substitutions. 
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Lingu istica l ly, two categories of Celtic l anguages are recog­
n ized in Brita in .  The degree that these types occur outside 
Brita in  i s  uncerta in .  These are the "Q," or Gael ic  G roup ( later 
redundantly cal led Goide l i c) of Scotland, I re land, and Manx; 
and the "P, "  or Brythonic Group of B rittany, Wales, and 
Cornwa l l .  It i s  inferred from epigraphic evidence that the 
Celts of Iberia were of the Q group and the Gauls (of France), 
and the Eastern Celts were of the P group. The Celts were 
notoriously secretive about writ ing of themselves in the pre­
Christian era, and although it is widely bel ieved that they had 
no endemic script of their own dur ing this t ime, th is  is incor­
rect. The Celts tended to use the script of their trad ing part­
ners or masters in  Roman t imes and later; nevertheless, they 
d id have thei r  own script: Oga m .  Almost a l l  the Ogam 
inscriptions known come from the Q group. In Brita in ,  only 
the P-Celtic areas were occupied by Rome. Th is  leads to the 
oddity in the "offic ia l"  archaeological account (in which 
Ogam is derived from Lat in) ,  where it i s  on ly the Celts who 
were not overrun by Rome who derived a new script from 
Latin .  

Ogam (or  Ogham) i s  a writ ing system us ing very s imple let­
tering-essentia l ly para l lel strokes arranged along a guide 
l i ne. The guide l i ne (cal led the stem l i ne) can be horizontal or 
vert ical .  It can be a groove on a rock face, or an edge or cor­
ner of the rock. There are 1 5  consonants consisti ng of c lusters 
of one to five strokes arranged above, or below, or crossing 
the med ial  "stem" l i ne. I n  the post-Roman forms, there are 
also vowels, which are s i m i lar but have shorter strokes, and 
other modifications for conjuncts and d iphthongs. 

A large amount of the early Ogam was erased later by 
Christian monks, because it  contai ned pagan subject matter. In 
the British I s les, there are about 370 Ogam inscr iptions 
remain ing. Most are from the 5th and 6th centuries A.D. and 
are of the alphabetic (voweled) type. These inscriptions were 
studied intensely in the 1 9th century, but l ack of new material 
has resu lted in  a loss of interest s ince then. 

The history of the decipherment of Ogam is  usually over­
looked, as Champol l ion's decipherment of Egyptian h iero­
glyph ics gets a l l  the attention and credit. In fact, Ogam was the 
first script to be deciphered in the modern age-in 1 784. 
Ogam first came to the attention of modern learned academi­
cians in  1 7 1 2, when Edward Lhyd, trave l l ing in County Kerry, 
I reland, reported the strange engravings on a rock to the Royal 
Society. Later, Charles Val lancey, an Engl ishman turned I rish, 
who was a student of Gae l ic  l i terature and mythology, found 
an old poem ( in Gaelic) concern ing a famous warrior, wh ich 
included a description of h is  burial  at a specific location in 
283 AD. Val l ancey had this location explored, and a tomb 
was found. The name of the warrior was with in  an Ogam 
inscription on the tomb. This  was the fi rst use of a proper 
name b i l i ngual match.  But how did Val lancey know the pho­
netic equ ivalents? For this we have to track the h istory of the 
I rish . 

When the Romans withdrew from Britain (essentia l ly  today's 
England and Wales) in 4 1 0 A.D.,  the romanized Celtic popu­
lus had adopted Latin script. Brita in  then underwent a series of 
invasions by Anglo-Saxons and J utes, then Vikings, and then 
Normans. Centuries of barbarism fol lowed . The Teutonic 
invaders brought i n  Runic script, which was used for a whi le.  
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Figure 1 5  
THE BOOK O F  BALL YMOTE 

most of these varieties. Not 
incl uded is an older, vowel- less 
(consonantal )  type. There are 1 7  
examples of vowel- less Ogam 
from northern I re land  and 
Scotland reported in the techn ical 
l iterature .  The term Ogam 
Consaine was given to it by an 
I rish poet in the 1 8th Century. At 
that t ime, Ogam was no longer 
read by the I r ish but they knew of 
it and they cou ld d isti nguish the 
vowel-less texts, which were con­
s idered to be archa ic .  The 
Ba l l ymote scr ibe had a l so 
matched Aramaic and Numid ian 
letters to Roman, but this went 
unreal ized u nt i l  after these partic­
u lar scripts had been dec iphered. 
Clearly, the I rish had extraord i­
nary knowledge and there has 
been a fai l u re to recognize th is, to 
our d isadvantage. 

There are potentially more than 1 00 different ways of writing Ogam. The I rish Book 
of Ba l lymote lists more than 90, although only a few have been found in actual use. 
This figure shows a small part of the Book of Bal lymote. 

During h i s  un iversity and early 
m i l itary service years in  Scotland, 
Barry became wel l  acqua inted 
with the Celtic ru ins, and he had 

The Celts of eastern and central Brita in  were variously e l imi­
nated or absorbed by the invaders, but Celtic languages per­
sisted in the north and western extremities. I re land was not 
conquered by the Romans, nor by any of the subsequent 
raiders, and it was in  I reland that Gaelic, Christianity, Ogam 
and Roman scripts, and many other elements of knowledge 
were continued. 

Around 1 200 A.D. ,  some I ri sh  monks gathered together a 
host of vel u m  manuscr ipts and bound them into a book 
cal led the Book of Ballymote, wh ich sti l l  exists today. This  
book included a cata logue of more than 90 styles of writing 
Ogam, al l  matched to the equ iva lent Roman letters. I n  this 
book, Va l lancey was able to find the appropriate match, and 
thereby had his trans l i teration from Ogam to Roman. The 
language was Gael ic, wh ich of course he knew wel l .  But 
Val lancey's decipherment was rejected and condemned for 
qu ite a wh i le  before it was eventua l ly  accepted . The 
Engl ish,  i t  seems, cou ld not accept the poss ib i l ity that the 
native Celts had been l i terate in a script of their own .  It is 
curious that a variant of this theme persists today in  North 
America. 

All the post-Roman Ogam is the alphabetic type. British 
Celtic academicians term this "True Ogam," implying that a l l  
else is somehow otherwise. A l l  the  Book of Ballymote "scales" 
are alphabetic, but a l l  the vowels are tacked on the ends, as if 
an afterthought. These "add-on" vowels  are ordered a, 0, u, e, 
and i. 

The monk that compi led the book commented that he 
knew of 1 50 varieties of Ogam. (In 1 993, Barry updated and 
republ ished these tracts.) There are no exist ing inscriptions in 
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taken formal and i nformal i n­
struction i n  Gae l i c .  He was, 

therefore, particu lar ly wel l  su ited to recognize Ogam inscrip­
tions in  North America, where they occur in large numbers­
but this is for a later part of th is  b iography. Barry's studies of 
Ogam in the Old  World showed that artifacts bearing conso­
nantal Ogam occurred widely outside the Br it ish Is les:  from 
Iberia, on coins from Gaul  (200 B .C.), in Egypt ( 1 1 46 B .C.), 
from Troy, from Galatia (Turkey), from Tuscany (Etruscan), and 
from Southern Africa. The last group inc luded a table match­
ing Ogam to Kufi (Arabic) engraved on stone. 

Ogam .is a script, not a language, and has been used to write 
other languages. The southern African writings were Consaine 
type and wrote Arabic. In  856 A.D., a Nabatean scholar wrote 
a book l isting 80 ancient scripts known to h im,  inc lud ing two 
varieties of tree Ogam wh ich are of the Consaine type. This 
manuscript was repri nted early in the 1 9th century by 
European scholars. These a l l  indicate that Ogam has a huge 
range in t ime and geography, with the voweled type restricted 
to post-Roman Iberia and the British I sles. 

The age of some of these i nscriptions i s  of great s ignifi­
cance. The last invasion of I re land (before the Engl ish) was 
by the so-cal led Beaker People.  From this, R .A.S. Maca l i ster 
and Richard Brash, I r ish h i storians, concluded that the 
Beaker people had to be Celtic and speak proto-Gael ic. This 
was one of the c iv i l izations thought to be involved in the 
construction of Stonehenge. The later date of 600 B.C. for 
Celtic arrival in Br ita in, favored by archaeologists, wou ld 
date the bu i lders of Stonehenge to a pre-Celt ic c iv i l ization, 
and leaves the saturation of I re land with Celtic culture unex­
p la ined. Barry favored the earl ier presence of Celts, because 
artifacts from Wind m i l l  H i l l  (near Avebury, England) had 



Ogam Consai ne u pon them, and th is  dated wel l  to the start 
of the second m i l lenn ium B.C. ,  when Stonehenge was start­
ed . Barry also noted that one of the Ogam stroke series (those 
above the l i ne) goes H (s ingle stroke), 0 (two strokes), T (3 
strokes), C (4 strokes), and Q (5 strokes). These letters happen 
to be the first letters of Haon, Oa, Tri, Cethir, Qoie (or Coie) 
which are Gael ic  for one, two, three, fou r, and five. Th is  
points to a Celtic or ig in  for Oga m .  

Also, other Ogam letters phoneti ca l l y  match H itt i te 
cuneiform letters, which are written a s im i lar  way. Barry con­
cluded that Celtic language and culture (and writing) are much 
older than currently bel ieved. Celt ic civi l i zation had experi­
enced waves of technological and cu ltura l  changes, which 
passed through the Celts, who were a l ready i n  p lace and had 
been for some time. The B rit ish Is les probably had had sepa­
rate incursions of Q-Celts and later P-Celts, and this is l i kely a 
gross s impl ification . 

British Celtic scholars have declared a l l  extra-Britannic 
Ogam to be "not true Ogam."  Barry obtai ned photos of 
Consaine Ogam inscriptions from Ireland, and arranged to 
have them submitted to Brit ish scholars through i ntermedi­
aries, in  a manner that impl ied the inscriptions were from 
North America. The British scholars replied that in thei r  opin­
ion the i nscriptions cou ld not be "true Ogam."  

The Picts 
Who were the Picts? H i storical ly, they are known only from 

post-Roman remnants in Scotland. They were eventua l ly 
(apparently) absorbed into Scottish society. They had adopted 
Ogam script, which they used on their tombs, but their lan­
guage is unknown. In  1 989, an acquaintance of Barry, Jean 
Hunt, was able to make a correlation between two I rish texts, 
which may provide the answer. 

I • 

� 

Lugnagapul No. 2 
(After Brash) 

Lugnagapul No. 1 
(After Brash) 

A private study from early 20th century, reported upon i n  
the 1 930s, had compi led a vocabu lary of a pecul iar a n d  very 
secretive u nderclass of I ri sh  or ig in ,  commonly ca l led 
"Tinkers," noted for their c lann ishness and traditions of marry­
ing only with in  the clan, for h id ing the i r  language, and for 
indulging in certain  trades and practices (sometimes d isrep­
utable). In many ways, the Tin kers para l l e led Gypsies, 
although there is no connection to them. These people cal led 
their private language Shelta, and its un ique vocabulary was 
not I ndo-European. 

Another study, (by O'Rah i l ly in 1 957), in ignorance of the 
previous study, had been able to extract from old Gae l ic  h is­
tory (essential ly mythology) that the Gaels, when they occu­
pied I reland, had conquered the Fir Bolg people. The Fir Bolg 
cal led themselves Priteni  but were known to the I rish as the 
Era inn .  The Priteni had been ban ished to the least desirable 
l ands and bottom socia l  strata. O'Rah i l ly noted the appear­
ance in Gael ic of l i ngu istical l y  non-Gael ic  loan words that 
came from the Priteni ,  and reflected thei r  underclass roles and 
status. This loaning continued to at least the 7th Century AD . .  
The language of the Era inn  was cal led Ernbelre, and i t  has 
been historical ly and sociological ly assumed that the "Tinkers" 
were the descendants of the ban ished Priten i .  Jean Hunt 
deduced then that recent Shelta and h istoric Ernbelre were the 
same, which is by no means improbable, now that we know 
how tenaciously languages can descend through long periods 
of t ime. 

The question is, can we correlate the Priteni  people and 
Ernbelre, and/or Shelta l anguages, to an inscription on a rel ict 
structure? To date, no megal i th ic site has produced Ogam, 
although there are Pictish bur ia l  monuments with Ogam. 
Barry transl iterated one such inscription, and the words pro­
duced were not known in Gael ic, but a contextua l ly appropri-

Aghadoe No. 1 (After 
Maealister) 

Slei�e Na Calliagh 
(After Brash) 

Figure 1 6  
SAMPLES O F  MEGALITHS BEARING OGAM FROM THE BRITISH I SLES 

21 st CENTURY Summer 2001 59 



lem was, that most of the t ime, the 
transl i terations of Iberic d id  not produce 
recogn izab le  G reek, or Lat in ,  or 
Spanish words. An additional compl ica­
tion was that there was no consistency 
in the d i rection of writi ng; it seemed 
that left to right, or right to left, were 
optiona l .  

����!iI!il.iiii!z===��!I!I-������ - �,;..- ' .i. 

Barry brought some order to this com­
plex by identifying the underlyi ng prob­
lem, based on h is  New World d iscover­
ies, which were traced back to Iberia. 
Having achieved a few key decipher­
ments, Barry left the Iberic investigations 
to another epigrapher, Donal Buchanan, 
who has cont inued to sort out the com­
plex. This was one instance where b i l i n­
gual inscriptions wou ld  have been of l it­
tle help. Theoretical ly, more than 40 
wou ld have been requ i red. The problem 
did not l ie with unknown scripts, but 
with unknown languages being written 
in known scripts. Th is problem can only 
be solved by the etymological method of 
decipherment. 

�--. -. --::--- � . .  -

Figure 1 7  
STONE FROM THE TOMB OF OLLAMH FODHLA, I RELAND 

This stone no. 8 is from Lough (Loch) Cre� County Meath, Ireland, a Celtic 
tomb site, originally buried in a tumulus. Although Ogam is present, the site 
is remarkable in that it is built of stones salvaged from a pre-existing structure 
of much greater age. These rocks were pre-inscribed with Tifinag script, which 
includes Gaelic roots. The readings of the Tifinag indicate an 
astronomical/calendar use of the site. 

The problem was that pre-Roman 
Iberia contained at least eight potential 
l anguages. Each had its own script but 
the Iberic script was also being used to 

Source: Epigraphic Society Occasional Publications, Vol. 1 1 ,  No. 276 (1 983) 

ate word was found in the Shelta vocabu lary. This alone, of 
course, is insufficient to provide absolute proof but it does 
point to Pictish having an ancestral connection to Shelta­
and, therefore, to the "ti�kers" as being descendants of the 
Picts. An etymological comparison of Shelta to O'Rah i l ly's 
Priteni loan words cou ld establ ish this connection, but this has 
not yet been done. 

1 0. Iberian Soup 
The languages and scripts of Iberia (present day Portugal 

and Spain) that occurred before the use of Roman letters have 
presented epigraphers with a un iq ue complex ity. Unti l the 
early 1 970s, the languages that were bel ieved to be written 
down were identified and wel l  known, yet thei r  apparent 
inscriptions seemed to defy decipherment. Most of the 
inscriptions just d id not make sense, and even the Lat in was 
hard to comprehend. The overwhelm i ng majority of the 
inscriptions were in  the script termed " Iberic," which is 
derived from Chalcidic Greek. Chalcidic is a variety of Greek 
script used in the north and west of Greece, and in the south­
ern Ita l ian and S ic i l ian colon ies. Greek colonists carried it to 
eastern (Mediterranean) Spa in .  The Chalcidic Greek script has 
a decided s im i l arity to Phoen ician, from wh ich it was 
derived, and a lso to Etruscan script, which a lso came from 
Phoen ic ian .  By the 1 930s, Span ish epigraphers had deter­
m ined the majority of the Iberic script phonetics. The prob-
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write five of these, and, l ater, Latin was 
a lso used to write some of them. These 
scripts a l l  varied orthographical ly with 

location and writer, after the manner of ancient writings. The 
Phoen ician present looked superficia l ly l ike Chalcidic Greek 
and Iberic, as d id  l ater Carthagin ian .  It wou ld be as if a speak­
er of Chinese were to be handed an Engl ish d ictionary and 
then be confronted with a number of short writi ngs in German, 
Engl ish, Spanish, Hungarian, Romanian, and Pol ish .  They a l l  
use the same letters and would  look superfic ia l ly  a l ike, but  the 
Engl ish d ictionary is not going to take h i m  very far. 

The s imple transl iteration of Iberic to Roman yielded text 
that then had to be identified as to its language, and only then 
after the d i rection of the writing had been establ ished. The 
cross-mixing of Semitic and Indo-European scripts and lan­
guages led to confusions over whether a text was consonantal 
or a lphabetic. Before Barry, three of the languages i nvolved 
were not known to be present. Another compl ication was a 
local custom of abbreviating common words to a s ingle letter . . 
This was what was confusing the texts that were otherwise in 
straight Latin .  

The I berian Participants: B y  Language 
Basques. Basques have been present in Iberia and southwest 

France from prehistoric times. The language does not fit any 
known group, although some words are recognized by speak­
ers of Armen ian.  Basques were once more widely spread 
throughout I beria than in their current northern pocket. 
Basque language was written in a syl labic script from the 
Bronze Age to about 1 200 A.D.,  when the Roman a lphabet 



began to be used. The Basque syl labary was unreadable­
unti l 1 979, when Barry solved it, us ing a solution that came 
from the New World. The letter by letter correlation was close 
to absolute, and a l l  parties have accepted it without question, 
but with a great deal of i n it ial astonishment a l l  around. It was 
not, in fact, deciphered. The syl labary was a l ready in  use 
elsewhere: The answer l ay under everyone's nose but was 
unrecognized for 1 30 years! I t  was the ca l l igraphic prowess 
and the encycloped ic m ind that made the connection . (Th is  
wi l l  a l l  be explained i n  the New World part of  th is  biography, 
to come later.) Basque language is found in inscriptions in  
eastern North America. 

Celts or Celtiberians. Most of 
Iberia was occupied by Celt ic 
peoples who appeared after the 
Basques. Current archaeological 
o p i n ion p laces recogn izab le  
Celtic cu l tu re i n  Iberia by  900 
B.C. ,  although we may suspect 
that proto-Celts may have been 
present much longer. We know 
now from epigraph i c  evidence 
that these Iberian Celts, whom 
we cal l  Celtiberians, wrote thei r  
language (Q-Celtic o r  Gadel ic)  i n  
Ogam, and later i n  other scripts, 
inc luding Lat in and I beric.  They 
were master mariners and they 
appear to have had a strong tie to 
I rish Celts (they cal led I re land 
" Ierne" or " Ibher iu" ,  that is ,  
H ibern ia) and they had a s ign ifi­
cant presence in  the New World .  
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had Atlantic trad ing ports in southern Spain and Morocco. 
" Iberia" i s  thought by some to be a Phoen ician word for Spain, 
adopted into Greek. The i n it ial  Phoen ician presence was 
replaced by that of its daughter state, Carthage. Carthage was 
"official ly" founded in 8 1 4  B .c., and qu ickly inherited the 
trad ing domain of its parent. A Phoen ician trading port in 
southern Spain, cal led Tarshish (Greek Tartessos), was famous 
for both its wealth from metal trading and for the size and 
oceanic capabi l ities of its sh ips .  The location of this port is 
unknown, but is suspected to be Gades (Cad iz) or Huelva. 
Span ish archaeologists have establ ished that 'the Phoen ician 

Figure 1 8  
I BERIAN ALPHABETS 

Decipherments and translations of ancient inscrip­
tions from Spain and Portugal have been difficult 
and confusing, because multiple languages were 
being written interchangeably in multiple scripts. 
Each location also had unique conventions for vari­
ous letters. The basic Iberic script evolved from 
Chalcidic Greek, brought to Catalonia by Greek 
colonists. 

Iberian 

Phonetic Punic North South Turdetian 

, )( "'r'tx � p � O  4A R C*,) 
b � � "  � 
S ') "'\1 (V<. G 1"" ) 1 (?)  
d ""i � '"  X X. J \.  I t  was Ju l ius Caesar h imself who 

documented the naut ical  capabi l ­
it ies and superiority of Celt ic  
mariners and sh ips .  These a re 
ski l l s  and technology that do not 
arise qu ickly, and were probably 
acquired from the Phoen icians.  
Ogam inscriptions are concentrat­
ed in northern Portugal and north­
western Spa in .  These are mostly 
consonantal, but there i s  a lso 
alphabetic Ogam present. One 
artifact i s  b i l ingual  Ogam and 
Latin, showing Ogam persisting to 
the Roman era. Iberic i nscriptions 
from southern Portugal turned out 
to have been writing the Celtic 
language. There i s  a hybrid 
Ogam-Iberic i n scr ipt ion where 
the s impler Ogam letters are used, 
but Iberic letters are substituted 
for the complex Ogam letters. 

II (lacking) h. ��1\n � r: �  t � * 

Phoen icia ns/Ca rthagin ians .  
Phoenician traders were present 
in southernmost Spain dur ing the 
9th and 8th centuries B.C. and 
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XI z *  chi + iota 

TI If. tau + iota 

(a) Match of Chalcidic Greek 
letters of Catalonia to classical 
(Attic) Greek alphabet. 

Source: Epigraphic Society Occa­
sional Publications, Vol. 3, No. 56 
(1 976) 
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(b) Table of Iberic Letters 

Source: H.B. Fell, proprietary 
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Figure 1 9  
TABLE O F  I BERIC LETTER PHON EMES 

The phonetic values of the Iberic letters were deter­
mined from geographical place names, especially on 
coins. This grid shows the sound values determined by 
French numismatist, A.  Heiss, in 7 870. 

Source: Barry Fell, Bronze Age America (New York: Little, Brown & 
Co., 1 982) 

culture predominated over the local Basque and Celtic cul­
tu res in  the Cadiz area. We know now, from epigraphic evi­
dence, that the Tartessians traded far and wide, both to the 
south and to the north, and that they reached the New World 
regu larly. Curiously (and conveniently for epigraphers), the 
Tartessians wrote their Phoenician language in  Iberic script, 
rather than standard Phoenician, thereby reveal ing thei r  ori­
g in .  Their crews inc luded Celtiberians and Basques. 

Although Phoenicians brought Semitic writing to southern­
most Spain, the bu lk  of the Semitic language inscriptions in  
southern Spa in  are Carthaginian or ancient Arabic, and the 
bu lk of the Iberic inscriptions from southern Spain are writing 
a Semitic language. When the script i s  Phoen ician, Punic 
(Carthagin ian), Numidian (Maghrib) or Tifinag, the language 
can be identified as such. When the script is Iberic writing one 
of the above languages, the convention is to use the term 
Semitic whenever local Iberian dia lects make them d ifficult to 
d istingu ish.  Buchanan has determined that the G lozel inscrip­
tions of southern France are of a southern Iberic Semitic lan­
guage, written in  Iberian Punic.  

Greeks: Greek colon ies were establ ished on the 
Mediterranean coast of Spain at its most eastern extremity (the 
Barcelona vicin ity) and then southwestward, past Valencia. We 
might note that the River Ebro of this area used to be cal led the 
Iberus. These colonies are dated from the 7th Century onwards. 
They brought the Chalcidic script which was to become, and 
remain, the predominant writing system of Iberia until long 
after the Roman conquest. The Iberian Greeks were also major 
traders, as shown by the ships featured on their coinage. A 
grain s i lo in ancient U l lastret (north of Barcelona), was found to 
contain maize, a crop which originated i n  the New World .  The 
Chalcidic-Iberic script introduced by these Greek colonies was 
also being used to write Gadel ic (Celtic), Phoenician, Pun ic, 
Latin, Basque, Maghrib, and proto-Span ish. Scarce wonder that 
the epigraphers were having a l i ttle d ifficulty. 

Numidians. Numid ian is a term for the North Africans who 
used the Numidian alphabet. The eastern Numidians, which is 
to say the Libyans, did not have a recogn izable presence in  
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Iberia. The western Num idians, who spoke Maghrib Arabic, 
left inscriptions in  southern Spain in  Numid ian, but mostly in 
Iberic script. These western Numidians had a strong presence 
in the New World.  

Romans. After the Second Punic War ended at the start of 
the 2nd Centu ry B .C. ,  the Celt ic tr i bes of Spain,  who had 
fought w ith the Carthagin ians aga i nst Rome, were defeated 
by a series of i nvad ing Roman Arm ies, and Spa i n  became a 
Provi nce of the Roman Empi re (H ispan ia ) .  Lat in  script and 
language was i ntroduced, but d id  not become predom i nant 
for several hundred more years, because the locals contin­
ued to use the I ber ic scri pt. 

Roman conquests stead i l y  e l i m i nated a l l  the 
Mediterranean and European powers that had s ignificant 
maritime capab i l it ies. Carthage was e l i m inated by 1 46 B.C. ,  
the Celtiberians by 1 33 B .C.,  the Gauls by 50 B .C. ,  and the 
Britann ic  tribes by 50 A.D .. Th is  apparent ly  shut down 
transatlantic voyaging, except poss ib ly for the N u midians 
and I rish, who were as much refugees and m iss ionaries as 
traders. After the Romans, Spa in  was invaded (406 A.D.)  by 
Vandals (from whom comes V-Anda lusia), who passed 
through and took up residence in Tun i s ia, and Visigoths, who 
moved into north and central parts. With the advent of Is lam, 
the Maghrib Arabs (Moors) invaded (7 1 1  A.D.)  from the 
south, and were not expe l led unti l 1 492 .  I t  i s  bel i eved that it 
was the Moors who kept the knowledge of past transatlantic 
trave l .  The last c ity to fa l l  (or retu rn) to the Spanish was 
Granada, and shortly after th is, the Spanish throne had a sud­
den change of attitude. After years of d is i nteresc it  developed 
an i ntense i nterest in Atlantic explorat ion.  Did they learn 
something in  Granada? 

1 1 .  Tifinag 
Tifinag is the name of the writing used by the Berbers of 

northwestern Africa. It has a consonantal a lphabet and shares 
about half of its letters with Numidian.  As d iscussed earl ier in  
th is  paper, Tifinag was thought to be a derivative of  Numid ian, 
but after Barry dec iphered Numidian, it became apparent that 
the Berbers never used Numidian.  It is now possible that the 
Libyans and Maghrib Arabs obtained Numidian in  part from 
the Berbers, but there are no i nscriptions to answer this ques­
tion either way. 

When Barry stud ied the major petrog lyph s i te at 
Peterborough, Ontario, he rea l ized that it was Bronze Age 
Norse, and contemporary to the Bohuslan petroglyphs of 
Sweden, which i s  to say, equ ivalent to Minoan age. Barry also 
recognized from h is  Numidian studies that the Peterborough 
site contained phrases written in Tifinag script that were con­
textua l ly  appropriate. This prompted a re-examination of the 
Bohuslan s i te, and it became immediately apparent that i t  a lso 
contained Tifinag statements. 

Because many Tifi nag letters are composed of dots ( l i ke 
bra i l le) they are eas i ly  overlooked as rock spawls  and su rface 
imperfections, un less they are being specifica l l y  sought. 
Because there was no expectation that a Med iterranean 
nomad script wou ld appear in a Norse context 1 ,500 years 
before the Mediterranean usage, it was overlooked. I t  is con­
ventiona l ly  bel ieved that the Norse had no writ ing system at 



a l l  unti l they acq u i red Runes i n  the 
Roman era. The i mpl ications of the 
Peterborough s ite a re revol utionary i n  
several areas, which are outside the 
scope of this artic le .  Suffice to say that 
Norse experts have verified the Norse 
ethn icity of the s ite. The epigraphic  
impl ications are that Tif inag originated 
with the Norse and was acqu i red by the 
Berbers much later. 

Norse and German Bronze Age sites 
are now being re-examined, and Tifinag 
i s  being found in them. Tifinag has now 
been found on a Bronze Age I rish calen­
dar site, and in  the Lascaux Cavern in 
France, spel l ing a Celtic word. Tifinag 
has been found on Roman Age and 
medieval coins of Britain  and on Viking 
age coins of Denmark, and it  has 
remained i n  use with some Berbers 
a lmost to the present. 

Figure 20 
WRITING IN I BERIC 

The question arises, how did a north­
ern European script end up being used 
by the Berbers? Barry postulated that 
Norse mari ners were a part of the 
marauding "Sea Peoples" of late M inoan 
age. They ended up sett l i ng in  L ibya, and 
became a part of the Berbers or L ibyans, 
and 'thei r  script went with them. Barry 
saw the Norse being a major part of the 
Sea Peoples, but subsequent research 
has reduced their role to a smal l  one, if 
they were participants at a l l .S 

This inscription is from about 500 B.C. It was written on a lead lamina, and 
was discovered south of Valencia. The language was read as Punic. It is 
notable for the use of abbreviations, a common custom in Iberia, and for the 
occasional insertion of vowels, which are normally absent in a Semitic text. 

Source: Barry Fell, America B.C. (New York: N.V. Times Books, 1 976) 

End Thoughts 
Linguistic evidence created by epigraphy clearly adds a 

large and new d imension to our knowledge of the past. Yet, 
oddly, there is a huge resistance by conventional artifact or 
"dirt" archaeologists to recognize and use such information. In  
Barry's case, archaeologists not on ly fa i led to use it, but main­
stream archaeologists have rejected it outright, and, in  some 
instances, with extraord i nary and unprofessional vehemence. 
Engl ish and American academicians are the main objectors. 
Thei r  arguments are mostly emotiona l ,  rather than addressing 
any specifics. Conversely, parties fami l iar with the data, or 
with a narrow, related h i storical area, have strongly accepted 
Barry's fi ndings. Arab scholars, for example, have endorsed h is  
North African conclus ions with  enthusiasm, fi nding them 
entirely consistent with the i r  l i ngu i st ics .  Easter I s land 
Polynesians awarded Barry an honorary chiefta inship for his 
decipherment of their  tablets. Basques, Arabs, I ta l ians, I rish, 
Germans, and Danes are today conducting epigraphic work in 
Basque, Iberic, Etruscan, Gael ic, and other l anguages and 
scripts, pursuant to Barry's fi ndings. 

Meanwhi le, Eng l i sh  and American a rchaeologists are sti l l  
declar ing that Estruscan, L inear A, Pha istos Disk, and 
Cypriot and Indus sea l s  are sti l l  u ndeciphered. More and 
more, these archaeologists are look ing l i ke the King and his 
cou rtiers in Hans C h ri s t ian  Andersen's ta l e  of "The 

Emperor's New Clothes." 
Having out l ined Barry's impact on the epigraph ic  status of 

pre-Roman European and Med iterranean cu l tu res, the next 
step w i l l  be to extend th is  review to the inscript ions found in  
the New World .  This  i s  to be the subject of  Part 3 of  th is  
biography. 

julian Fell is a zoologist with a specialty in systematics, evo­
lution, and ecology. He has had a lifelong involvement with 
museums, in a range of roles from technician to administrator. 
He has also worked as a technologist in several fields, includ­
ing mining. Although not an epigrapher himself, he has 
enjoyed a unique, front-row seat during the epigraphic 
"explosion" of the last three decades. 
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1 00 YEARS OF QUANTUM PHYSICS 

Max Planck's 
Unanswered 
Challenge 

by Carol i ne H artmann 

The accepted quantum theory still leaves 
unanswered the fundamental questions raised by 
Planck's discovery of a century ago. What is the 
structure of the atom, and how does it produce 
the results measured by Planck's constant? 

Presse und Informationsamt der Bundesregierung 

Max Planck ( 7 858- 7 947) 

One hundred years ago, on December 1 4, 1 900, the 
physicist Max 'Planck (1 858-1 947) announced in a 

, speech before the Kaiser Wi l helm Society of Berl in,  
h is d iscovery of a new formu la  for rad iation, which cou ld 
describe a l l  the regu larities observed when matter was heated 
and began to radiate heat of various colors. H is new formu la, 
however, rested on an important assumption : that the energy 
of th is radiation is not continuous, but occurs only in packets 
of a certain  size. The d ifficu l ty was in how to make the 
assumption beh ind this formu la  physica l ly  inte l l igible. For, 
what is meant by "energy packets," which are not even con­
stant, but vary proportiona l ly  with the frequency of osc i l lation 
(Wien's Displacement Law) ? 

In h is  famous, and very informative, biography of Max 
Planck, John Hei lbron 1 describes the d ichotomy between the 
two world-views, which, from then on, would shape scientific 
d iscussion on this question :  On the one side, was the assump­
tion that Nature is governed by a principle of the h ighest rea­
son and lawfu l causal ity; and this was a lso the standpoint of 
Planck, who was a great admirer of Leibniz. On the other side, 
there emerged an almost pagan bel ief in  the "eternal rule of 
probabi I ity." 

At fi rst, attempts at interpretations of Planck's d iscovery fel l  
l i ke a spring rain, watering the flowers of fantasy and imagi­
nation :  I s  radiation more l i ke a wave, or does it consist of sin­
g le partic les, which carry d isti nct port ions of energy? 
Apparently, the experiments proved both. Many examples 
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argued for the wave, In  the famous "double-s l it" experiment, 
for example, l ight or m icrowaves pass ing through two closely 
placed s l its, produced patterns on a screen beh ind them, 
wh ich showed all the phenomena of waves: d iffraction, reflec­
tion, and interference. But, in other experiments, one cou ld 
observe a real track or pathway, as if of a s ingle particle, as in  
a bubble chamber. Th is  posed a real paradox ! 

Ever since Planck's work, physic ists have been trying to find 
a cogent explanation for this apparently unresolvable dichoto­
my. Erwin Schrodinger ach ieved one possible solution by 
assuming the existence of a kind of matter wave, first proposed 
by de Brogl ie. The practical development of laser physics is 
based on this theory, which assumes that each particle is a 
center of wave-em ission. 

The Copenhagen School 
The other " l i ne," that of the so-ca l led Copenhagen School, 

centered on N ie ls  Bohr. This school tried s imply to explain 
away the paradox as a statistical result of random events­
viewing natu re as a large accumulation of chance occur­
rences, which was a lso the basis for the statistical gas-theory 
of Robert Claus ius and the thermodynamics of Ludwig 
Boltzman n .  The mathematical representat ion of the 
Copenhagen approach was worked out for Bohr by the young 
mathematical gen ius Werner Heisenberg. Yet, Heisenberg had 
almost failed the course in experimental physics, because his 
professor, Wi lhe lm Wien, saw that Heisenberg did not know 



very much about the experimental s ide of nature! 
The result of the Copenhagen approach became the now 

famous quantum theory, which Planck a lways referred to by 
- the derogatory name matrix mechanics. For, who seriously 
bel ieves that all the geometric structures of Nature, and the 
h igh art one sees in l iv ing structures, are ult imately based only 
on random motions of atoms or smal ler particles? 

The reasons that the quantum theory became the accepted 
explanation were many, and tragic. The F i rst World War, and, 
even more, the Second World War, destroyed a great part of 
the experimental physics capabi l ity in Europe, and particular­
ly in  Germany, where students and professors were drafted 
into the army. Many physicists left Germany, either because 
they were Jewish, or they were fed up with the pol itical situa­
tion. Then, after the war, the d ivis ion between experimental 
and theoretical science became very sharp. 

Chance Is  Not a Cause 
But how can somebody ask a q uestion of nature, when h is  

underlying bel ief i s  that events are governed only by the laws 
of probabi l ity? Yet, today, this is the underlying assumption­
whether the subject i s  so-cal led "black holes," the myth ical 
"B ig Bang," or "global warming."  The description of nature 
merely by models, can never expla in  the real phenomena; it 
can never tel l  the truth--even if the ignorant commentators of 
the mass med ia never stop talking about it. In a l l  these cases, 
real experimental results which contradict the accepted 
"model" of the wel l-paid scientists, are swept under the rug. 

Max Planck, a true man of wisdom and thus a true scientist, 
recognized the necessity of identifying the tru ly important 
problems to be solved, and separating them from the many 
"pseudo-problems" (Scheinprobleme) wh ich arise in science, 
as in all areas of inqu i ry. Planck h imself never found a solution 
to the paradox, but he was too much a th inker and phi loso­
pher to give up, and settle for a cheap compromise. He knew, 
that whenever you come u pon an apparently insoluble prob­
lem in Nature, a h igher, more complex lawfu lness must l ie 
beh ind it; or, in other words, there must be a d ifferent "geom­
etry of the un iverse" than one had assumed before. Planck 
always ins isted, for example, that the val id ity of Maxwel l 's 
equations had to be re-establ ished, because physics had 
reached a point where the so-cal led "classical" l aws were not 
un iversal ly  val id .  

He  devoted h is  whole l i fe to  showing physic ists how to  find 
the decisive, or mean ingfu l ,  problems to be sought after i n  
nature. H e  often remarked that f inding the reason for the exis­
tence of the so-cal led un iversal natural constants was the main 
a im of a l l  physical or chemical research .  He h imself had d is­
covered a total ly  new natural constant, which today is cal led 
the Planck constant, or quantum of action, and appears as the 
letter h in the equation for the energy of rad iating matter; 

E = hv, 

(where E is the energy, v the frequency of the rad iation, and h 
Planck's constant). 

When a deeper inqu i ry i s  made, a whole world of Nature's 
secrets always l ies beh ind these fundamental constants, such 
as those associated with gravitation, with e lementary electrical 
charge, and so on. Planck had d iscovered th is  truth, a l ready as 
a young man, when he wrote, that these relations 

reta in their importance, independent of any particular 
matter or substance, and are necessary for a l l  times, and 
even for extraterrestrial or extrahuman cu ltures. 

The Ideas Are Determining 
What is the importance of Planck's quantum of action; 

what l ies beh ind this natural constant? What meaning does it 
have for the construction of matter, for atoms and molecules?  
To examine th is  question, we sha l l  now take a deeper look 
into the h istory of research in rad iation before Planck's great 
d iscovery. 

Unti l 1 832, physic ists had a strange idea of rad iation.  The 
English physicist David Brewster was the leadi ng proponent of 
the view that there are three types of rad iation, each differing 
from the other in  respect to its reflectab i l ity and fundamental 
nature: F irst, there was the l ight which one cou ld see in  sun­
l ight, or from a glowing materia l ;  second, heat, or thermal 
radiation, which one could feel, for example, when close to 
heated i ron, and; th i rd,  the rad iation wh ich takes p lace in  
chemical processes. 

The French physicist, Andre-Marie Ampere, i njected more 
reason into the d iscussion . Ampere asserted that l i ght is noth­
ing other than vis ible heat rad iation, and that many types of 
rad iation cou ld originate in the same process. Our eyes see 
only the radiation in a certai n  spectrum as l ight, and it is s im­
ply not possible for the human eye to see the rad iation of other 
frequencies. 

Gradual ly, Ampere's hypothesis was seen to be correct. And 
here we see an example of the enormous importance of the 
idea, or hypothesis, in scientific research, because without 
Ampere's idea, scientists wou ld have been barking up the 

Figure 1 
ELECTRONS BEHAVI NG LIKE PARTICLES 

The tracks formed when electrons pass through a bub­
ble chamber suggest that the electron is a particle. But 
other evidence indicates that it is a wave. 
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Planck on 'Pseudo-problems in Science' 
In a 1 946, speech a t  C6ttingen University, 1 Max Planck 

raised the issue of what he calls "5cheinprobleme" (Pseudo­
problems). We excerpt he(e some key passages of the 
speech, translated by Alexander Hartmann. Interpolated 
commentary in brackets is by Caroline Hartmann. 

"The world is fu l l  of problems [or paradoxes] . They crop up 
everywhere-at home and- on the job, in economy and in  
technology, i n  art and in  science. And many such problems 
have a very stubborn side to them; they won't let us go, but 
keep nagging us from day into sleepless night. When once we 
find a solution, we experience a sense of freedom, and rejoice 
in the enrichment of our knowledge. It is total ly d ifferent, how­
ever, when we discover, after a long and exhausting battle, that 
no solution can be found, either, because there is no error-free 
method of solution, or because, when seen in  the right l ight, 
the problem makes no sense at a l l-it is a pseudo-problem 
[5cheinproblem] , and we wasted our mental energy in vain .  
There are many such pseudo-problems-and, in  my opinion, 
more than we usual ly think, even in  science. The best way to 
avoid such unpleasant experiences is to always clarify for our­
selves, whether the problem we are struggl ing with is a true 
one, that is, whether it makes' sense, and if we could expect to 
find an actual solution for it. For that reason, my dear Ladies 
and Gentlemen, I want to present a series of problems to you, 
and let us work together to determine whether they are possi­
bly only pseudo-problems. Maybe in  this way, I can help some 
of you in some way or another. The selection of the problems 
is neither . systematic, nor does it claim any completeness. 
Mostly, they are taken from the' realm of science, because 
here, we have the best overview of the relationships. But that 
wi l l  not prevent me from reaching into other realms, where I 
can assume you may have an i nterest. 

"To decide the question whether a problem under considera­
tion really makes sense, we rnust first examine al l  the assumtions 
which are embedded in the formu lation of the problem . . . .  A 
simple example is the famous problem of constructing a per­
petuum mobile, a perpetual motion machine-that is, a period­
ically acting machine, which does work continuously without 
producing any other change in Nature. Because the existence of 
such a machine would contradict the theorem of conservation 
of energy, someth ing l i ke this is not possible in Nature, and the 
problem is rather a pseudo-proqlem. Granted, one could argue 
that the energy principle is, in the last analysis, a theorem based 
on experience. If, at some point, its validity would have to be 
restricted, as has actually been mooted in atomic physics, the 
problem of the perpetuum fT!obile could turn into a real one; in 
th is respect, its meaninglessness is not absolute . . . .  

"There are also pseudo-problems, which wi l l  certainly 
remain so for a l l  time. Among these also is a question which 
has occupied many famous physicists for many years: to deter­
m ine the mechanical properties of the lumin iferous ether. The 
mean inglessness of the problem fol lows directly from the 
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assumption that l ight waves have a mechanical nature; for, this 
assumption is erroneous, and will always remain so . . . .  

" I  now want to present an example of a pseudo-problem, 
and I have to beg your pardon, ladies and gentlemen, for its 
trivial ity. This hal l ,  where we find ourselves, has two sides, a 
right, and a left. For you, this is the right s ide; for me, sitting 
in  front of you, that is the right s ide. The problem is: Which 
side is now real ly  the right one? The question may sound 
ridicu lous, but I dare to cla im here that it i s  typical of a whole 
series of problems, over which much earnest and i ngenious 
debate has taken place, the only difference being that the cir­
cumstances are not always so clear as in our example. You 
see that the word "real" should be used with great care. In  
many cases, it actual ly on ly makes sense when one has first 
establ ished the standpoint from which it is being considered. 
Otherwise this word is often meaningless and misleading . . . .  

"Another example comes from modern physics: If we 
observe a moving e lectron through an electron m icroscope, 
it appears to be a particle, moving on a determined pathway. 
But, if we send the electron through a crystal ,  the image 
appearing on a screen on the other side shows a l l  the t:har­
acteristics of diffracted l ight waves. The question, whether 
the electron is in reality a particle occupying a given position 
in space at a given time; or, if it i s  rea l ly  wave, which fi l ls up 
all of infinite space, w i l l  therefore rea im a pseudo-problem, 
so long as it is not stated which of the two methods has been 
used to study the electron . . . .  

"Now, we want to move on to d iscuss a problem, which, 
because of its i mportance for man's l ife, has always played an 
exceptional role. It is the famous problem of mind and body, 
the so-cal led m ind-body paradox. F i rst of a l l ,  we have to ask 
if this question has a real meaning. For, there are phi losophers 
who claim that mental processes need not be accompanied by 
any bodi ly ones, but can proceed total ly i ndependent of them. 
If this assertion is true, then a completely d ifferent set of laws 
governs the two processes. And in  that case, the m ind-body 
paradox d ivides into two separate questions-that of m i nd and 
that of body; it thus loses its meaning, and become only a 
pseudo-problem. Then we can consider the case closed, and 
n·eed· only look at the interaction between processes of mind 
and body. Experientia l ly, these are very closely related. When 
somebody poses a question to us, it begins with a bodi ly 
process, the acoustical waves of the spoken word, which, pro­
ceedi ng from the questioner, meet our ear, and proceed 
through the sensory nerves into our bra in .  There, mental 
processes occur, that is, thoughts about the meaning of the 
words, and our decision over how to respond . . . .  

"Are the processes in  the mind caused by the bodi ly ones? 
And if so, accord i ng to what laws? How cou ld something 
material actual ly have an effect on someth ing immaterial, and 
vice versa? Al l  these questions are very d ifficult to answer . . . .  " 

[Here, Planck goes into a lengthy discussion of the basis of this 
problem, and examines the theory of "parallel ism." This is the 



assumption that m ind and body are independent of each other, 
each obeying their own laws, and that the connection between 
them acts by a "pre-establ ished harmony," which is actually the 
theory of Gottfried Wilhelm Leibniz. This "pre-establ ished har­
mony" governs practical ly a l l  reasonable m inds, in the highest 
domain of ideas, reason, and spirit-somewhat reminiscent of 
what Kepler calls the "mind" of the universe. 

Planck notes that we have experience of how mental 
processes can have an enormous impact on the physical 
world, "as a gentle breath of wind can induce a powerful ava­
lanche, or a tiny spark can blow up a gigantic barrel of pow­
der." We could try to investigate these forces, but we can only 
do this with reliance on our conscious states of m ind, s ince we 
don't possess sufficiently exact knowledge of the unconscious 
to investigate it scientifical ly. To do so wou ld be a contradictio 
in adjecto, a contradiction in  itself. Therefore, he concludes, 
a l l  problems which deal with the subconscious are pseudo­
problems. "You cannot know, what is unconscious."] 

Planck continues: 
" . . .  The situation becomes very different, and much 

more problematic, when, i n  addition to the feel i ngs of the 
m ind, and the bodi ly  processes, we add the w i l l .  Because 
here, the ancient problem arises of the contrad iction 
between the freedom of the wi l l  and the l aws of causal i ty. 
. . .  Is the w i l l  rea l ly .free, or is it determined by causal ity?" 

[At this point, the confusion into which Planck led the audi­
ence could only have been d isentangled by considering the 
problem from a higher standpoint. But he goes on to examine 
the question only from an objective and formal standpoint, 
that accepted as the "scientific" one. He examines the ques­
tion whether one can investigate one's own decisions, whether 
they can be cal led "free." He notes that it would therefore only 
be possible to investigate decisions from the past, and so on. 

In a certain  sense, this is al l  true, but doesn't get to the 
point. P lanck's fai lure to take a h igher standpoint leaves us 
with only a l iberal conception of freedom. Dwel l i ng further 
on the proper defin ition of "free," he takes up the d ifferent 
cases, of decisions made only after long and reasonable 
del iberation, with good intentions, or, in  the worst case, only 
out of rage. Like most of today's scientists, and also most 
other people, he doesn't consider the idea that human beings 
have the capabi l ity to be free in a much h igher sense: by con­
tinual ly seeking and discovering the laws of the un iverse, and 
trying to "synchronize" their wi l l  with that "curvature." This 
has nothing to do with determination or causal ity, because, 
just as a planet always "knows" where to go, even though its 
pathway is actual ly d ifferent and non l inear in every moment, 
a human being only becomes truly free when engaged in this 
ongoing process of investigation and d iscovery. 

But, Planck final l y  returns to the main  theme, and offers 
a solution to the problem of how to d iscover which prob­
lems are rea l ly  meaningfu l ,  and which are pseudo-prob­
lems. These beautiful sentences are those quoted at the 
conclusion of the accompanying article.] 

Notes ___________________ _ 

1 .  Max Planck, Scheinprobieme der Wissenschaft: Vortrag Gehalten in 
GOttingen am 17. Juni 1946 (Leipzig: Johann Ambrosius Barth Verlag, 1 947). 

wrong tree for a long time, as so often happens today with the 
formation of mere "models" of the phenomena. 

Ampere's hypothesis opened a total l y  new road for experi­
mental physics. Names such as Hein rich Hertz, Ph i l ipp 
Lenard, Otto Lummer, Ernst Pringsheim, Marie Curie, Lise 
Meitner, and Otto Hahn are only some examples of the long 
tradition which arose out of it .  To understand the develop­
ments lead ing to Planck's revolutionary hypothesis, we must 
briefly examine the seminal  breakthroughs of Robert Wi lhelm 
Bunsen and Gustav Ki rchoff. After Ampere's d iscovery, Bunsen 
and Kirchoff experimented with a variety of elements, in order 
to investigate their spectra-that is, the characteristic colors 
which each element emits on heating. They used a s imple 
apparatus, devised by Bunsen, wh ich regulates the quantity of 
oxygen del ivered to a gas flame, in order to control the tem­
perature of combustion-today, we know this as the Bunsen 
burner. As a resu lt of thei r  experiments, it was possib le to 
deduce the elements present i n  the Sun, by analyzing the 
spectral l i nes found  in s u n l i ght; these a re cal led the 
"Fraunhofer diffraction l i nes," after thei r  d iscoverer, Joseph 
von Fraunhofer. Bunsen and K i rchoff also uncovered a new, 
and strange phenomenon, which is not yet understood. 
Kirchhoff wrote a description of the d iscovery in the essay, 
"Uber das Verhaltnis zwischen dem Emissions-und 
Absorptionsvermogen der Koerper fur Warme und L icht" (On 
the Relation between the Emission and Absorption Capability 
of Bodies, with Respect to Heat and L ight), Leipzig, 7 859-
7 862): 

When a given body, a p lat inum wire, for example, is 
heated slowly, at a certai n  temperature it begins to give 
off rad iation of a wavelength greater than visible l ight. 
At a certain  temperature, rays in  the infrared range are 
emitted. Then, as the temperature rises, rays of a shorter 
wavelength begin to appear, in such a way, that, at each 
temperature, rays of a certai n  wavelength are added, 
whi le the intensity of the beams of longer wavelength 
rises . . . .  From this i t  fol lows . . .  that all bodies, when 
their temperature rises s lowly, start rad iating beams of 
the same wavelength. That means that, at the same tem­
perature, the bodies glow red, thE;!n when a l l  parts have 
achieved a h igher temperature, they send out yel low 
beams, and so forth . But the i ntensity of the beams of a 
certain  wavelength, wh ich the bod ies of the same tem­
perature emit, can be very d ifferent. . .  

Black Body Radiation 
Now, what did a l l  that mean ? Seeking a way to better 

expla in these phenomena, K i rchhoff conceived of a somewhat 
ideal ized form, which we cal l  today black body radiation or 
Hohlraumstrahler. He described it in the fol lowing way : 

When a room is enclosed by wal l s  of the same tem­
perature, and, at the same time, no rad iation can get 
into the room, then every bundle of energy with in  the 
room w i l l  have the same qua l ity and i ntensity, as if i� 
had originated from a b lack body of the same tempera­
ture, and its energy is therefore i ndependent of the con­
d ition and shape of the body, and depends only on its 
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temperature. The truth of this statement can be seen 
when one considers that a bundle of rays of the same 
shape, but the opposite d i rection, wi l l be fu l l y  absorbed 
by the infin ite reflections within the black body. In the 
i nterior of an opaque and glowing hol low body of a cer­
tain  temperature, we therefore always find the same 
brightness, whatever the other cond ition of that body 
might be. 

In considering such regu lar phenomena in  nature, one 
must become a l ittle uneasy, for the resu lts seem to contra­
d ict our usual experience. Just imagine, if your car had a fuel 
tank capacity of 1 5  gal lons, and always stopped after exact­
ly 1 00 m i les, regardless of how much gas you put i n .  At first 
you m ight th ink  there was a leak in the tank.  But if your 
mechan ic, after a thorough investigation, told  you that every-
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Figure 2 
ElECTRONS BEHAVING LIKE WAVES 

Electrons show their wave-like character, behaving just 
like light rays, when a beam of electrons is passed 
through two narrow slits. The diagram (above) shows 
how a focussed beam of light, passing through the two 
narrow slits, 51 and 52

' 
projects an image on the screen 

at right which shows the property of interference. The 
image is alternately bright and dark (below). The inter­
pretation is that the light consists of waves, which alter­
nately reinforce and cancel each other, like waves on 
the sea surface. 
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th ing is okay, you wou ld start becom ing queasy over that 
constant. "Th ings are not normal here . . .  the tank doesn't 
have a bra in  . . . ! ?" And, as a matter of fact, these u n iversal 
constants in  nature show us, that there do exist a sort of 
"thoughts" beh ind the construct ion of the un iverse, that the 
un iverse is bu i l t  with a certai n  " i ntention," a k ind of funda­
mental geometry. 

Before Planck, Wilhelm Wien was gripped with solving the 
paradox posed by the observations of Bunsen and Kirchhoff. In  
the "Theory of  Heat Rad iation," Wien wrote: 

Therefore, the theory of rad iat ion is one of the most 
important physical  theories, because it dea l s  with the 
l aws which govern the creation of rays of l ight and 
heat, and a l so because these observat ions lead us 
more deeply into the i n ner construction of matter than 
do al l  other theories . . . .  One of the most important 
tasks of the theory of rad iat ion is, now, to descr ibe the 
em ission as a function of temperature and wave­
length . ["Theory of Heat Radiation," in Kultur und 
Gegenwart 1 9 1 5 ] 

The Atomic Structure 
Wien thus touched on the fundamental question of the con­

struction of matter, and pointed to the meager understanding 
we possess about the atomic structure-the motion of the 
electrons in the atoms, for example.  Wien later described the 
problem: 

To find such a l aw, we must understand more c learly 
what occurs when l ight is emitted, because this appar­
ently takes place with in  the molecules or atoms of bod­
ies. Based on the electromagnet ic theory of l i ght, it had 
to be the electrical charge, which was in some way 
connected with the molecules and atoms, that was 
causing the l ight emission. Th is  assumption found 
important support i n  the phenomenon d iscovered by 
Zeeman . This was the sh ift in position of a spectral l i ne, 
observable when a rad iating body is put i nto a magnet­
ic fie ld .  On the assumption, that the color of the em it­
ted l ight is determined by the velocity of the electrons 
moving in c i rcu lar orbits, the change in  this orbital 
velocity, and with it the change in  color, cou ld eas i ly  
be  calculated . F rom the  sh ift in  the  spectral l i nes and 
the magnitude of the magnet ic field, one cou ld even 
determine the charge-to-mass ratio of the electron-the 
so-cal led specific charge . . . .  But, even though some­
thing cou ld be known about the mechanism of l ight pro­
duction, one sti l l  d id  not know the cause for the motion 
of the electrons which produce the l ight. ["Theory of 
Heat Radiation," in Kultur und Gegenwart, 1 9 1 5 ] 

Wi l he lm Wien had found the first l aw that cou ld  describe 
the phenomena.  But i t  was val id on ly for low temperatures. 
Only l ater, at the end of the year 1 900, d id Max Planck find 
the law which was valid for al l temperatures, as was firmly 
establ i shed by much add i tional  experimental work, espec ial­
ly that by Otto Lummer, Ernst Pr ingsheim, and Friedrich 
Kurlbaum .  But the crucial question raised by Wi lhe lm Wi en 



sti l l  remained unsolved . P lanck's d i scovery of energy "pack­
ets" on ly made its solution more urgent. Now, new ideas 
about the structure of matter wou l d  be needed to understand 
the truth beh ind the phenomena. Some theorists, however, 
especia l ly  N ie ls  Bohr and h i s  school, i ntroduced the non­
sense of expla in ing  everyth ing  by the l aws of probabi l ity. 
Wien was very much d i stu rbed by th is  d i rection in the 
debate: 

One must now seek even more deeply to expla in  why 
such a partition of energy m ust occur. The reason must 
be found i n  the atomic characteristics of matter, and one 
must conclude that the usual theorems of probabi l ity 
theory must not be used . I t  is possible, that we are deal­
ing here with certa in  constraints on the freedom of 
motion of the electrons ins ide the atoms . . . .  
Someth ing sti l l  not understood in  the molecular  pro­
cesses must be involved, which prevents the energy 
from being a l located by the usual l aws of probab i l ity. 
We wi l l  a lso see that the behavior of the specific heat of 
bodies actual ly leads to the same result. B ut where this 
behavior has i ts origi n is not yet known.  I t  is possible 
that the col l is ions of molecules, which have, so far, been 
interpreted as ord i nary mechanical col l is ions, bring 
something sti l l  unknown with them .  

Today we are i ndebted to the continu ing research of scien­
tists l ike the Curies, Lise Meitner, and Otto Hahn for a deeper 
insight into atom ic structure. But the fundamental questions : 
what causes the motion of the electrons, is that motion is con­
strained by certa in  geometrical laws, and why certain ele­
ments are more stable than others, are sti l l  not c lear, and await 
new pioneering hypotheses and ideas. 

Planck on 'Scheinprobleme' 
Even in the face of the col lapse of whole areas of physics, 

and the impoverishment of i ntel lectual work in Germany after 
the war, Max Planck la id out ( i n  one of h i s  very last speech­
es, on June 1 7, 1 946, in Gbtti ngen), what the basis  of scien­
tific research must be, and what h igh eth ical demand is 
placed on it :  

In  this situation, a fundamental and grave question i s  
forced upon us. When, as  so often happens, we d iscov­
er, after long investigation, that even great and important 
problems turn out to be only pseudo-problems 
(Scheinprobleme)-yes, that the word "real i ty," or 
"truth" may have a total ly d ifferent meaning, depend ing 
on the standpoint we have chosen from which to view a 
problem-must we conclude that a l l  scientific knowl­
edge leads s imply to a plain, or shal low relativism? 
U ltimately, does there not exist any absolutely val id 
judgment, any absolutely val id  truth, independent of any 
particu lar standpoint? 

It wou ld be unfortunate, were this to be the case. No, 
there are absolute, true, and defin itive theorems in sci­
ence, as we a lso have absolute values in  ethics, and the 
most important thing i s  that it i s  precisely these theorems 
and values which are the most desirable and important 

of a l l .  In the exact sciences, we must name here the so­
cal led absolute constants, such as the elementary un it of 
electrical charge, the e lementary quantum of action 
[today cal led Planck's constant) , and many others. These 
constants always remain the same, by whatever method 
we employ to measure them. The d iscovery of these 
constants 'and the endeavor to subsume a l l  physical and 
chemical problems under them, can be defined as the 
final aim of all scientific research .  

And, it is not different i n  the  world of  rel igion and 
eth ics .  Here al so, the standpoint from which someth i ng 
is observed, is often determi ned by various c i rcum­
stances, and this fact, indeed, may p lay a crucial  role .  
For  example, the eth ical  demand for truthfu l ness can 
very rarely be removed or weakened in any fundamen­
tal way. I don't want to mention here, the convenient 
l ies, which are made in the interest of pol iteness-for 
with those you cannot real ly  deceive anybody. But 
when it comes to truthfu l ness, the noblest of a l l  vi rtues, 
there is a wel l-defined domain where th is  eth ic  is of 
absolute importance, i ndependent of any particu lar  
point  of view. And that i s  the truthfu lness towards one­
self, towards one's own conscience. Here, under a l l  
cond itions, not even the s l ightest compromise or devia­
tion may be justified . Whoever violates this demand, by 
closing his eyes to the search for the correct assessment 
of the situation- perhaps to ga in  a momentary advan­
tage-is l i ke a spendthrift, who m ind lessly squanders 
his possessions, and one day w i l l  sure ly have to suffer 
for h i s  carelessness. 

I t  i s  the d uty of a l l  men of open and inqu i ri ng m inds 
to seek after these absolute values i n  science and 
eth ics; th is is an obl igation which wi l l  a lways be with 
us, in one form or another, depending on the demands 
of the day. And this obl igation w i l l  never go away, 
because the never-ceas ing process of l ife is forever gen­
erating both real and pseudo-paradoxes 
(Scheinprobleme), and our work a lways leads us to new 
chal lenges. I t  i s  on ly by work that we find our way on 
the path of l i fe, and there i s  an old and unfa i l i ng stan­
dard for eva luat ing that work, one which w i l l  remain 
forever the last word on the subject: 

"By their fruits ye sha l l  know them ! "  
[Max Planck:  "Scheinprobleme der 

Wissenschaft," Gbttingen 1 946J 
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This study of Planck first appeared in the German-language 
magazine Fus ion,  in the Jan. -March 2007 issue. It was 
translated into English by A lexa nder Hartmann.  The 
author's biography of Planck, "A Tragedy of Science: The 
L ife of Max Planck, " appeared in the Summer 7 995 issue of 
2 1  st Century. 

Notes, _________________________________________ __ 

1 .  John l. Heilbron, 2000. The Dilemmas of an Upright Man-Max Planck and 
the Fortunes of German Science, Second edition, with a new afterword 
(Cambridge, Mass.: Harvard University Press). 
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AUG U ST '99 ECL I PS E  STU D I ES SHOW 

The ' Allais Effect' Is  Real ! 
by Henry Aujard 

, EpnOR'S NOTE , 
Through experiments in the 1 950s with a paraconical pendulum, and othe'i' 

devices, as wel l  as later analysis of Dayton C. Mi l ler's 1 920s observations with a 
Michelson-Morley interferometer, Maurice Al lais, the French Nobel Prize econo­
mist, and physicist, established evidence for what he calls the anisotropy of space. 

Allais bel ieve� that the et��r, the med ium of space through which l igh!, 
radio, and a l l  electromagnetic radiation must pass, is not uniform in a l l d i rec­
tions; rather, the state of the ether constantly varies. The experimental evidence 
leads h im to conclude that within the vic in ity of the Earth, the variations in the 
ether are of a periodic character" coinciding with astronomical periods, i nc lud­
ing the sidereal day and year. 

Henry Aujard, an engineer and collaborator of Professor Al lais; here presents an 
h istorical overview of the subject, and reviews the attempts to verify the Al la is 
hypothesis, in  connection with the solar ecl  ipse of Aug. 1 1 ,  1 999. 

1 .  Historical Background 
Of the Problem 

At the beginn ing of the 1 7th Century, 
Kepler establ i shed three fundamental 
laws for the motion of the planets in  the 
solar system. Making use of these l aws a 
half century later, Newton establ ished 
the " law" of attraction of two bodies as 
a function of the inverse square of the 
distance which separates them. Albert 
Einstein, first in h is  Theory of Specia l  
Relativity in  1 905, and then i n  h is  
Theory of General Relativity, presented 
total ly new views on gravitation. 

osc i l l ation of the pendul um'S swing  
rotated with a period of  32  hours. This 
was exactly the effect calculated by the 
Corio l i s  force, corresponding to the 
action of the rotation of the Earth on the 
pendu lum.  A proof of the motion of the 
Earth in  its orbit was sti l l  wanting. 

Michelson-Morley-Miller 
It had been suggested that the Earth's 

motion might be demonstrated by means 
of the superposition of velocities, by anal-

French stamp commemorating the total 
solar eclipse of August 1 7, 7 999. 

ogy with the experiments of Christian 
Doppler (1 850), demonstrating that sound 
propagates differently when the source 
and the observer are in  relative motion. 

In  1 881 , AA Michelson carried out an 
experiment in Cleveland, using a large 
interferometer, which separated a l ight 
beam into two pa�ne in  the direction 
of the movement of the Earth and the other 
perpendicular to it-and then reunited 
them (Figure 1 ) . He establ ished a differ­
ence in  the velocity of the two parts of the 
beam, on the order of 8 km/s, which was 
interpreted as the result of observational 
error, or of variations in temperature. 

In 1 905, proceeding from the assump­
tion that the velocity of l ight is  constant 
for u n iform recti l i near motion, and 

J 

. .  The problem of gravitation subsumes 
that of demonstrating the rotation of the 
Earth and its orbital motion around the 
Sun by purely terrestrial experiments. At 
the beginning of the 20th Century, Henri 
Poincare wrote: "Even if the sky were 
covered with clouds, and no stars were 
visible, it wou ld be perfectly possible for 
some Copern icus to prove that the Earth 
moves in its orbit, and to establ ish its posi­
tion by purely terrestrial experiments." 

Figure 1 

Al ready in 1 85 1 ,  Leon Foucault had 
demonstrated the rotation of the Earth, 
using a pendulum, mounted so as to be 
free to swing in any vertical plane. 
Foucault determined that the plane of 
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FI RST MICHELSON I NTERFEROMETER ( 1 88 1 )  
A.A. Michelson's instrument for detecting the relative motion o f  the Earth 
through the ether used the principle of wave interference developed by 
Augustin Fresnel. A beam of light is divided by a half-silvered mirror into two 
perpendicular paths, which are then reunited by reflection. If the times of trav­
el of the light beams along the two equal, but perpendicular, arms are different, 
it will show up in the sighting glass as an interference pattern. 
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rejecting, at the outset, any notion of a 
med i u m  of propagation (the ether), 
Albert E instein presented his famous 
paper on the Theory of Spec ia l  
Relativity, which notably conta ined the 
wel l-known formu lation of the equiva­
lence of mass and energy (E = mc2) .  

Some other experiments, very s imi lar  
to those of  Michelson, were carried out, 
which produced differences in velocity 
of the two perpendicular beams of from 
6 to 1 0  km/s, again  attributed to obser­
vational errors or to the effects of tem­
perature. Meanwh i le, a number of sci­
entists were express ing doubts about the 
fundamental sou ndness of E inste in 's 
Relativity Theory. Among them was the 
Frenchman Ernest Esciangon, d i rector of 
the Strasbourg observatory, who carried 
out a series of optical experiments dur­
ing 1 927-1 928, showing an optical d is­
symmetry of space. 

In  1 925-1 926, the physicist Dayton C. 
M i l ler, an associate and fr iend of 
Michelson's col laborator at the Case 
Institute, Albert Morley, used a steel 
interferometer, completed in 1 904 by 
him and Morley (Figure 2), to carry out 
several long series of continuous obser­
vations. These were conducted during 
four periods, each about a week i n  dura­
tion, on the steel interferometer which 
had been transported to Mount Wi l son 
in  Cal iforn ia .  These were then com­
pared with s imi lar observational series 
made in  Cleveland, and these observa­
tions demonstrated that the speed of 
l ight varied accord ing to its d i rect ion .  

2.  Experiments of 
Maurice Allais 

Some years later, in 1 950, Professor 
Maurice Al lais, a graduate of the French 
Ecole Poly techn ique, began h i s  own 
experiments with a paracon ical pendu­
lum. He was convinced that the propaga­
tion of gravitational and electromagnetic 
actions must occur in the same way, and 
that th is impl ies the existence of a med i­
um of propagation (the ether of Fresnel). 

Al lais began with the idea that it 
would be possible to establ ish a l i nk  
between magnetism and gravitation, by 
observing the effect of magnetism on the 
movement of a pendu lum .  In  1 953 ,  he 
began observing the movements of a 
paraconical pendu lum (Figure 3 ) .  The 
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Figure 2 
MORLEY-MI LLER INTERFEROMETER ON MT. WI LSON 

This ether-drift apparatus (interferometer), built by Dayton Miller and Edward 
Morley in 7 904, was transported to Mt. Wilson Observatory in California, and 
used there between 7 924 and � 926. A positive ether drift was detected. 

Source: Courtesy of Case Western Reserve University Archives 

Figure 3 
PARACONICAL 
PENDULUM OF 

MAURICE AllAIS 
Allais's 7 954 to 7 960 
experiments with the 
paraconical pendulum 
demonstrated the aniso­
tropy of space. Above, 
the pendulum suspend­
ed from beams. Below, a 
closeup of the suspen­
sion system. A ball bear­
ing, resting on the plat­
form at S, supports the 
weight of the U-shaped 
pendulum arm, E .  The 
peninsular-like shape of 
the platform, A, permits 
the pendulum to swing 
through a wide range of 
azimuths. 
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Figure 4 
PARACONICAL PENDULUM OBSERVATIONS DURING SOLAR ECLIPSE 

A total eclipse of the Sun occurred on June 30, 1 954, The graph shows 
observed azimuths of A lIais 's paraconic pendulum from June 28 at 20 hours 
to July 1 at 4 hours. 

pendu lum was original ly 2 meters long 
(th is  was reduced to 83 cm in  1 954), 
and was isolated from any magnetic 
field other than that of the Earth. To h is  
great surprise, Al la is  observed that, in  
addition to the Foucau lt effect, some 
important anoma l ies appeared which 
were variable with time. 

To analyze these anomal ies, A l la is  
decided to carry out a series of month ly 
observations from 1 954 to 1 960. The 
essential result  of these experiments was 
to establ ish a lun i-solar periodic compo­
nent of 24 hours, 50 m i nutes in the 
movement of a paracon ic pendu lum, 
with an ampl itude 1 00 m i l l ion times 
larger than that calcu lated by the theory 
of gravitation, modified or not by the 
Theory of Relativity. Moreover, during 
observations conducted at the t ime of 
the June 30, 1 954, total ecl ipse of the 
Sun, a sharp deviation in  the plane of 
osc i l lat ion of the pendu l u m  was 
observed-a phenomenon that is total l y  
inexpl icable by  any  currently accepted 
theories (F igure 4), 

The results of these experiments were 
written up in 1 0  publ ic commun ications 
from 1 95 7  to 1 959, in  the Comptes 
Rendues de I'Academie des Sciences, 
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and in  a series of articles in the U .S .  
journal Aerospace Engineering of Sept.­
Oct. 1 959, titled "Should the Laws of 
Gravitation Be Reconsidered?" 

Allais's Experiments in Optics 
Wh ile carrying out these experiments 

on the paraconic pendu lum,  A l l a i s  
asked h imself if experiments i n  optics­
for example, of telescopic sightings on a 
su rveyor's rod-cou ld not confirm the 
results found with the pendu lum, and 
thus also help to establ ish the nature of 
the ether. 

I n  J u ne-Ju ly  1 958,  at the French 
research institute PIRSID, and then in  
February-March 1 959, at  the National 
Geographic Institute, Al la is establ ished 
the i ndub itable presence of optica I 
anomal ies, with a periodic structure that 
was in phase with the anomal ies of the 
paraconic pendulum, which thus also 
served as confirmation of the results 
obtained with the pendu lum.  

Analysis of  the Miller Data 
In 1 995, Al lais made a detai led analy­

s i s  of the 1 925-1 926 i nterferometry 
observations of Dayton C. Mi l l er. He 
was pleasantly surprised to d iscover that 
the observations of Mi l ler were much 
more sign ificant than Mi l ler h imself had 
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supposed. In  fact, in  the period after 
1 926, Mi l ler, doubtless d i scouraged by 
the attacks on h im,  had ceased h is  inter­
ferometer experiments. 

In  March 1 997, Al la is presented a pro­
found analysis of Mi l ler's observations in 
his book L'Anisotropie de I'espace (The 
An isotropy of Space), part icu larly 
emphasizing the experimental reg imen, 
in  which readi ngs were taken through 
a l l  azimuths in a continuous manner, 
day and n ight, over four sessions, each 
of about one week's duration . Al l ais 
concluded that these experiments of 
Mi l ler were much more significant than 
a l l  the previous ones, wh ich had been of 
shorter duration, yet on which everyone 
had been relying as proof of the isotropy 
of the propagation of l ight, and of the 
va l id ity of the axioms of E inste in 's 
Spec ial Relativity Theory. 

F ina l l y, in 1 997, after some new 
analyses of the observations of M i l ler, 
A l la is could conclude, with complete 
certa i nty, that these observat ions 
demonstrated the existence of a very 
remarkab le  u nder ly ing coherence, 
independent of all d i storting effects, 
most particu larly of temperature. It fol­
lows from th is, that the speed of l ight is 
not the same in a l l  d i rections. Maurice 
A l la is presented h i s  conclusions i n  two 
Notes to the French Academy of 
Science. I t  took more than two years for 
the first Note to be accepted for publ i­
cation i n  the offic ia l  journal, Comptes 
Rendues. 

3.  Experiments 
Sponsored by NASA 

In June 1 999, Dr. David Noever of the 
U .5 .  National Aeronautics and Space 
Admin istration was research ing the dif­
ferent causes of the fl ight anomal ies of 
th ree probes-Pioneer 1 0, Pioneer 1 1 ,  
and U lysses-that d id  not fol low the 
exact trajectories and velocities predict­
ed by calcu lations based on the classical 
laws of gravitation . 

Noever happened to consult Maurice 
Al la is's 1 958 study, wh ich had been 
publ ished in Engl ish in the U .S. journal 
Aerospace Engineering (cited above), at 
the request of the then-d i rector of the 
U .S .  space program, Wernher von 
Braun .  

Add itiona l ly, Noever took note of a 
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large number of other stud ies on experi­
ments with pendu lums and with optical 
sightings, which seemed to demonstrate 
c learly that the Newtonian l aws of grav­
itation, corrected or not by the Theory of 
Relativity, obviously posed some prob­
lems. 

Noever thus decided to launch a large 
investigation, through special ized labo­
ratories and un iversities, in order to ver­
ify what they came to ca l l  the Allais 
effect. Research centers at many loca­
tions planned experiments in connec­
tion with the Aug. 1 1 ,  1 999 ecl ipse, 
inc luding :  

Austria: Austrian National Meteor­
ological Institute, Central Institute for 
Meteorology and Geodynam ics; Un i ­
versity of  Vienna, Experimental Physics 
Department. 

Italy: Department of Phys ics, 
Un iversity of Trento, U n i vers i ty of 
Trieste, Marigl iano. 

France: Scintrex LOS Europe, Saint­
Jean-de-Braye. 

Germany: Department of Physics, 
E r n s t - M o r i t z - A r n d t - U  n i v e r s  i t y ;  
Greifswald University Observatory. 

Persian Gulf: Seven stations in the 
Persian Gu lf, co-ordinated by Edcon 
Inc., Denver, Colo .. 

Turkey: Meteoro logy Inst i tute, 
Kocael l ,  Turkey. 

United States: Seven stat ions in the 

A radio signal takes 1 1  minutes to travel to or from Mars. A spacecraft will have 
moved 6,000 kilometers before Earth-based controllers can correct its speed or tra­
jectory. A very slight variation in the assumed la w of gravity can thus have great 
consequences. Pictured, an artist's illustration of the Mars Express Orbiter. 

U .s.A. :  NASA-MSFC, Huntsv i l le, Ala.; 
Department of Geologica l  Sciences, 
Vi rg in ia  Tech, B lacksburg, Va . ;  
Department of Physics, Un iversity of 
Lou isvi l le, Lou isvi l le, Ky.; Ba l l  Aero-

space & Tech no logies Corporation, 
Boulder, Colo . ;  Edcon, I nc . ,  Denver, 
Colo. ;  Micro-G Solutions Inc. ,  Boulder, 
Colo. ;  and Lacoste & Romberg, LLC, 
Austi n, Tex .  

Chronology of Work on Gravitation and Relativity 
1 881-A.A. M ichelson's experiments 

with the interferometer. 
1 895-H.A. Lorentz's memoir on the 

theory of the electron and the e lec­
tromagnetic fiel d .  

1 899-Henri  Po incare writes that 
"optical phenomena depend only 
on the relative motions of the mate­
rial bodies which are present." 

1 900-Poi ncare demonstrates in h i s  
memoir on the  theory of  Lorentz, 
that electromagnetic energy propa­
gating in space is endowed with 
i nertia, and that its inertia, m, i s  
equal to E/c2 (where c i s  the speed 
of l i ght), and therefore E = mc2. 

1 904 (March)-Lorentz publ ishes h i s  
memoir on electromagnetic phe­
npmena in  a system in motion.  

1 904 (September)-Poincare enunci-
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ates the principle of relativity at the 
Conference of St. Lou i s  (U .S.A.) . 

1 905 (June)-Gustave Lebon uses the 
example of the Sun to i l l ustrate the 
property of material susceptible to 
transforming itself i nto energy. 

Poincare sends a Note to the 
French Academy of Sciences laying 
out the pr inc iples of Spec ia l  
Relativity. 

1 905 (September)-A l bert E inste in  
publ ishes a fundamental article on  
the Theory of Relativity. 

1 905 (November)-A lbert E i nste in  
mentions E = mc2• 

1 925-Experiments of Dayton C. 
M i l ler on the in terferometer at 
Mount Wilson, Cal if. 

E i nstei n  declares that "if the 
observations of M i l ler were con-

firmed, the theory of relativity 
wou ld be overthrown." 

1 928-Ernest Esc langon conducts 
optical experiments lead ing to the 
conclusion that space i s  an isotropic .  

1 954-1 96O-Maurice Al la is  conducts 
experiments with the paraconic  pen­
du lum at the I RS I D  lab in France, 
and on the deviations in optical 
sightings on the surveyor's rod at the 
I RSI D, repeated at the IGN in 1 959. 
A l l  of the reported anoma l ies lead to 
the anisotropy of space. 

1 958-1 959-Al la is  pub l i shes reports 
of h i s  experiments on gravitation in  
France and the U n ited States. 

1 997-Al la is publ ishes l'anisotropie 
de I'espace, a fundamental work 
that is h igh ly recommended. 

-Henry Aujard 
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Front row, from left: Dayton Miller, Albert Michelson, and H.A. Lorentz. Their pio­
neering work later led to the conclusion of the anisotropy of space. 

Experimental Results 
In Bucharest, Roman ia, Professor 

leronim Mihai la, with a team of other 
professors, decided to execute a new 
series of experiments during the August 
1 999 ecl ipse. These new experiments 
confi rmed perfectly the results of s imi lar 
earl  ier experiments, conducted from 
1 960 to 1 98 1 . The Miha i la  group thus 
decided to present these results in  a 
com m u n ication to the Academy of 
Sciences of France " i n  honor of 
Professor Al la is ."  As a result of these 
positive results, Professor Miha i la  and 
other Roman ian un iversities recently 
decided to perform new series of tests 
with pendu lums.  

Working in  Ita ly, Antonio lovane car­
ried out tests in Margiano, using a 5 .5  
meter pendulum with no  in it ial motion. 
During the ecl ipse, the pendu lu m  
showed spontaneous motion more 
severe than was observed at any other 
time, and thought to be the result of the 
Al la is effect. 

In h i s  extens ive tests, lovane 
observed that the detection of anom­
a l ies (at least the h igher-frequency com­
ponents) is affected by the length of the 
pendu lum, and therefore the period of 
its osci l l at ion : The short pen d u l u m  
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shows more observable deviations than 
a longer one. 

Weakness of Gravimeter Data 
lovane, who examined some of the 

experiments with gravimeters, suggested 
that the same consideration may exist in  
experiments with spring-mass gravime­
ters, lead ing to the m ixed results record­
ed with sllch devices. He a lso observed 
that superconducting grav imeters, 
wh ich seem to present nu l l  results (at 
least for short time periods), may be 
insensitive to the Al la is effect, because 
of the usual low-pass fi ltering of raw 
data. lovane concluded that "the ava i l­
able gravimeter data are not suffic ient to 
put into doubt the Al lais effect, which is 
c learly present in experiments employ­
ing other devices." 

Earl ier, Professor Shu-Wen Zhou of 
the Un iversity of Houazhon in  Ch ina, 
had publ ished an article confirm ing the 
anomal ies of ecl ipses with a device spe­
cia l ly  designed for this effect. The very 
positive results reported are analogous 
to those corresponding to the pendu lum 
of  Al la is .  

On the Types of Pendulums 
In  fact, the ecl ipse effect i s  only a par­

ticu lar case of a much more general 
phenomenon, an anisotropy in space. At 
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the time of a solar ecl ipse, the d i rection 
of anisotropy of space combines with 
the common d i rection of the Sun and 
the Moon. 

The effects of the ecl i pse on the 
motion of the pendu lum are particu larly 
spectacular, and are man ifestly inexp l i­
cable by currently accepted theories. 
However, these effects can only be 
demonstrated through observations of 
very long duration .  

Maurice A l l a is, l i ke other experi­
menters of the past, made his experi­
ments with short pendu lums, whereas 
the Foucau lt-type pendu lums are many 
dozens of meters long. 

It appears that with the hypothesis of 
the anisotropy of space, the effect of the 
i nfluence of a star is proportional to the 
square of the ampl itude of the pendu­
l um, and inversely proportional to its 
length, whereas, accord ing to the the 
current theory of gravitation, the effect is 
proportional to the square of the ampl i­
tude of the pendu lum, but i s  independ­
ent of its l ength.  

Conclusion 
As ind icated here, some very positive 

results have a l ready been achieved, and 
are in the process of being analyzed, 
and comparisons made with previous 
experiments dur ing other ecl ipses, and 
especia l ly with the numerous experi­
ments carried out previously with pen­
du lums of often very different lengths ( in 
France, England, Italy, and Roman ia, for 
example) .  

I t  must b e  remembered that the analy­
ses of the ecl i pses and, most particular­
ly, of the tides, have taken a very long 
time to complete, and that even if today 
we can use more powerfu l tools than in  
the past, there is sti l l  a long program of 
observat ions to carried out here. 
Nevertheless, it is certain  that the exper­
iments c ited above, not to mention 
many others that have given comparable 
results, have a l ready provided qu ite a 
few stones and t imbers for the edifice of 
the anisotropy of space. 

It may take years, even centuries, for 
the "establ ished truths" (which are, in  
fact, only the theories of  the day) to 
fi na l ly  be cal l ed i nto question. A theory 
is only as strong as its premises. If the 
premises are erroneous, or too obvious­
ly incomplete and d isputable, a theory 
has no real scientific value. The only sci-
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entific criterion for judging the scientific 
val id ity of a theory is, in  fact, its con­
formity with the results of experiment. 
After Leon Foucau l t, now un iversa l ly  
recognized, we have today, fi n a l l y, 
Maurice Al la is .  I n  fact, it is now wel l 
establ ished that the commonly accepted 
" laws" of gravitation do not account for 
physical real ity. 

Bravo, and thank you to NASA, and to 
a l l  of the other researchers of the inter­
national scientific commun ity for hav ing 
been able to show us that the Al la is  
Effect i s  real .  

A French version of this article first 
appeared in Central iens, No. 5 1 7, June 
2000. Mines, La Revue des Ingen ieurs, 
No. 388, Sept. -Oct. 2000, and subse­
quently in Fusion, No. 86, May-June 
2007 .  The version here has been updat­
ed. It was translated into English by 
Elizabeth Pascali. 
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COLD FUSION UPDATE 

Where Do We Stand on Cold Fusion? 
by Edmund Storms 
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Figure 1 
HELIUM AND ANOMALOUS POWER G ENERATED 

BY A PONS-flEISCHMANN CEll 
Shown are two independent measurements of the 
rela tio n s h ip between a toms of helium per 
watt/second of energy and a n o m a lous po wer 
generated by a Pons-Fleischmann type cell. The 
helium measured in the generated gas does not 
include helium retained by the palladium cathode. 
Th is work was don e  a t  the Na val Weapons 
Laboratory at China Lake (Miles et al.) and at SRI in 
Stanford (Bush and Lagowski). 
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J
ust what has been accomp l ished so 
far in the f ie ld of cold fus ion?  (Since 

the term "co ld  fus ion" has become 
u nfash ionable, the general process is 
now ca l led either Chemically Assisted 
Nuclear Reactions, CANR,  or Low 
Energy Nuclear Reactions, LENR. )  
U nfortunate ly, the  few scientists who 
rema in  in th i s  f ie ld have been so d is­
tracted try ing to convince their fellow 
scientists that the effect i s  rea l ,  that 
they have not made much progress 
toward prod u c i ng a usefu l device.  
N onetheless there a re su bstant ia l  
resu I t s  to  report. 

Fi rst, a dozen techniques have been 
found to produce anomalous energy and 
benign nuclear products in certain sol ids. 

METHODS ClAIMED TO PRODUCE CANR OR lENR 
(COLD FUSION) 

Note: AE = anomalous energy, NP = nuclear products . 

1 .  Electrolysis of 020 (H20)-based electrolyte using Pd, Pt, Ti, or 
Ni cathodes. (This is the orginal Pons-Fleischmann method, 
which has been replicated hundreds of times to produce claimed 
AE and NP in every country where the method was used.) 

2. Electrolysis of KCL-LiCL-Lid (fused salt) electrolyte using 
a Pd anode. (Several attempts at dupl ication have failed.) 

3. Electrolysis of various solid compounds in O2 (proton con­
duction). (This method has been duplicated in the United 
States, Japan, and France to produce AE.) 

4. Gas dischl,uge (low energy ions) using Pd electrodes in D2 
(H2)' (Variations on this method have reported AE and NP in 
the United States, Russia, and Japan.) 

5. Ion bombardment (high energy ions) of various metals by D+. 
(Variations on this method have reported NP in Russia and Japan.) 

6. Gas reaction (H2) with Ni under special conditons. (Replicated 
independently several times in Italy to produce NP and AE.) 

7. Cavitation reaction involving 020 and various metals using 
an acoustic field. (This method has been replicated in the 
United States to produce NP and AE.) 

8. Cavition reaction in H20 using microbubble formation. (Several 
attempts to duplicate variations on the method have failed.) 

9. Reaction of finely divided palladium with pressurized deu­
terium gas. (Variations on this method have produced AP and 
NP in the United States and Japan.) 

10. Plasma discharge under 020 or H20. (Variations on this 
method have produced AP and NP in the United States, Italy, 
and Japan.) 

11. Phase change or a chemical reaction, both involving 
deuterium. (NP production has been reported in the United 
States and in Russia.) 

12. Biological systems. (This method has produced NP in 
Japan, Russia, and France.) 
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These are l i sted in the table (p. 76). Most 
of these methods have been dupl icated at 
independent laboratories, and several can 
be made to work by anyone who would 
take the time to learn how. In  spite of this 
fact, a spokesman for the American Physical 
Society,l in h is  recent book Voodoo 
Science, refuses to acknowledge any 
progress at a l l .  Such is the reason that this 
discovery is not yet solving our energy prob­
lems. A more accurate description of the 
situation can be found in  a book by Charles 
Beaudette.2 Readers interested in  the scien­
tific details can find much information at 
http://home.netcom.com/-storms2/index. 
html .  

What is th is pariah subject a l l  about? 
When the CANR effect occurs, energy 

is produced from a col lection of nuc lear 
reactions, all tak ing p lace in  special  
sol id environments. The most eas i ly  i n i­
tiated is fusion between two deuterons, 
resu lting in  hel ium.  No harmfu l rad ia­
tion accompan ies this reaction, in con­
trast to the "hot" fusion method. The 
relationship between he l ium production 
and power production has now been 
measured using the Pons-Fleischmann3 
method (No. 1 in  the table},4, 5 as wel l as 
the gas load ing  method (No.  9 i n  
Table}.6 

F igure 1 compares two completely 
independent measurements of he l ium 
released to the gas, whi le  anomalous 
power is being produced by a pal lad i u m  
cathode i n  a deuter ium-oxide-based 
electrolyte. Whi le  the amounts of heat 
and hel ium are smal l ,  agreement w ith in  
the data sets, and between the two stud­
ies, is wel l within the expected error. 
However, the values for he l ium do not 
include hel ium retained by the pal l ad i ­
um cathode. Hel ium was found to be 
absent on a number of  occasions when 
no excess energy was detected. 

The gas-load ing method gives a much 
larger effect, as shown in  F igure 2. Here, 
deuterium gas was placed in contact with 
finely divided pal lad ium deposited on a 
carbon-based catalyst.? As anomalous 
energy is generated, the amount of heli­
um in the gas i ncreases, eventua l ly  
exceeding the concentration with in  the 
surrounding air. Some samples are found 
to produce hel ium and heat, and some 
do not, even though they are from the 
same batch of catalyst. Studies were done 
to el iminate the poss ib i l ity that hel ium 
was being desorbed from the catalyst. 
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Figure 2 
H ELIUM CONCENTRATIONS I N  DEUTERIUM OVER TIME 

Shown is the increase of helium concentrations in a gas-loaded cel/, which 
contains O2 surrounding a palladium and carbon catalyst, studied over time. 
Some samples were found to produce higher concentrations of helium, even­
tually exceeding the concentration within the surrounding air, while other 
samples did not produce helium, although they were from the same batch of 
catalyst. 
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Shown is the relationship between the amount of anomalous energy and the 
amount of helium produced in a cell containing palladium on charcoal sur­
rounded by deuterium gas. As anomalous energy is generated, the amount of 
helium increases. This study was done at SRI at Stanford with the help of Drs. 
Case and George. 
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F igure 3 compares the anomalous 
energy and the amount of helium pro­
duced . The slope is somewhat greater 
than the expected value of 24 MeV/atom 
because some hel ium is retained by the 
catalyst. Workers in  Japan have seen the 
same effect us ing pa l lad ium-black.8 
Finely d ivided pal lad ium, plated on a 
platinum surface, wi l l  a lso make anom­
alous energy very easi ly when p laced in 
a Pons-F leischmann cel l ,  in  contrast to 
the normal ly  used pal ladium wire or 
sheet.9 

i ndependent laboratories have dupl i­
cated a l l  of these methods, and the rea­
sons for fai l u re when using commercial  
pal lad ium metal are now understood . 
The reason for the fai l u re whi le using 
commerc ia l  pa l lad i u m  is  that the 
requ i red properties of the pal lad ium are 
neither un iform, nor eas i ly dupl icated. 
Only rare pieces of pal ladium, wh ich do 
not crack when reacted with h igh con­
centrations of deuter ium, are su itable. 
Apparently, having very fine particles of 
a su itable material is another essential 
condition for this phenomenon to work. 

Transmutation of Elements 
Occasiona l ly, evidence for a whole 

spectrum of nuclear reactions, cal led 
transmutation, is seen when the su rfaces 
of electrodes are exam i ned . 1 0, 28 These 
reactions are found when either ord i­
nary hydrogen or deuterium is present, 
as gas or as water. Of course, some of 
th is  materia l-but not a l l-resu l ts 
because ord inary impurities within the 
environment are concentrated on the 
su rface. in  some cases, great care was 
taken to purify the system. In addition, 
some of the anomalous elements are 
many orders of magn itude more than 
can be attributed to contamination, and 
some have an abnormal isotopic ratio. 

in  general, a special  sol id environ­
ment needs to be created, and the effect 
can be enhanced by electr ical  d is­
charge. This aspect of the phenomena is 
proposed as a way to reduce the 
radioactivity of nuclear waste, by releas­
ing energy stored in the unstable nucle­
us more rapidly. i n  other words, either 
the half-I ife is shortened, or the nucleus 
is converted to a stable isotope. in  this 
manner, the nuclear waste poisons pro­
duced by fission power m ight be 
removed whi le  making useful energy, a l l  
without making more poison. in  this 
sense, cold fusion is h igher up the evo-
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Courtesy of  Infinite Energy 
The author at the Cold Fusion and New 
Energy Symposium in October 7 998. 

l utionary ladder to a more perfect ener­
gy source. 

Where to Now? 
Where do we go from here? 
F i rst, the specia l  environments i n  

which these nuclear reactions occur 
need to be identified and investigated. 
The common assumption that the active 
material is I3-PdD has wasted much 
effort. Actual ly, the, structures are very 
sma l l  regions with in  an inert material,  
and can be any one of many kinds of 
materials able to acquire a h igh concen­
tration of deuter ium or hydrogen .  
Although pal lad ium is one  of  these 
materials, the compound I3-PdD is not 
the structure in which the nuclear reac­
tions occur. This real ization sh ifts atten­
tion away from bulk material, which can 
be easi ly studied, to very sma l l  regions 
within a larger structure, which are not 
so easy to study. 

in other words, the cost of tools need­
ed to understand this effect has just gone 
up. This creates a Catch-22 . The present, 
rejecti ng attitude restricts investigators 
to using simple tools, which are inca­
pable of answering the questions skep­
tics demand be answered. Without these 
answers, no money wi l l  be spent on the 
requ i red tools .  

The l iterature now cons ists of more 
than 3 ,000 papers having some rela­
tionsh ip to the effect, with about 1 ,000 
of these usefu l for an understanding.  
Many are publ ished in  peer-reviewed 
journals. More than 500 variations on 
various themes have been proposed as 
explanations, with about a dozen being 
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usefu l .  Work is being done in six coun­
tries with offic ia l  government support in 
most. 

Of this group, only the U n ited States 
has resisted supporting any but a smal l  
effort. i n  fact, the U .S .  Patent Office is 
un ique in  refusing to issue patents on the 
subject. The Un ited States is now the 
largest user of pol l ut ing energy, yet 
resists any change i n  th is  situation, even 
to the point  of completely ignoring a 
method to make safe nuclear energy. 
How much worse must the situation 
become before our leaders come to their 
senses? 

Or. Edmund 
October 7 99 7  

Storms retired in 
from Los A lamos 

National Laboratory in New Mexico, 
where he had worked for 32 years. His 
research there was on the SP- 7 00 space 
nuclear program, and space nuclear 
propulsion systems. He continues to 
conduct his own research in "cold 
fusion/' and has published many arti­
cles on the subject. 
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was used. II Here, electrochemist Martin Fleischmann addressing the 7th Interna­
tional Conference on Cold Fusion, held in Vancouver in 7 999. 
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How I Know Pluto Is  a Kuiper Object 
by Jeremy Batterson 

I n 1 986, when I first heard of the d is­
covery of the asteroid Chiron (discov­

ered in 1 970), and, soon after, another 
such astero id, in an orbit between 
Jupiter and Neptune, I thought to myself, 
"Aha! Another asteroid belt is being d is­
covered." Although not then fami l iar 
with the conception of Lyndon 
LaRouche and h is  associate Jonathan 
Tennenbaum of the idea of "register 
sh ifts" in the solar system, 1 I did know of 
"Bode's Law," and of the Kepler model 
of approx imate p lanetary d i stances, 
using' nested P laton ic  sol ids. Although 
these models were crude approxima­
tions, nonetheless, they gave a tanta l iz­
ing taste of some ordering principle 
which had not yet been found. 

In  th is  report, I reflect on an excit ing 
d iscovery that is gradua l ly  com i ng to 
be accepted by more and more people 
with i n  the astronomical  commun ity. 
Although, s i nce its d i scovery in 1 930, 
Pluto has been thought of as the n i nth 
p lanet, the evidence now shows it  to be 
the la rgest of a newly d i scovered 
grouping of asteroids, which take up a 
position i n  the solar system known as 
the Ku iper Belt. L ike most d iscoveries, 
it i s  d isturb ing but a lso e lati ng, when 
we rea l ize that the new and true system 
is  more worthy than the 'false system it 
repl aces, but wh ich we may be 
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attached to emotiona l ly. 
Bode's Law 

In 1 772, Johann Bode, the d i rector of 
the Ber l in Observatory, publ ic ized the 
d iscovery of Titius of Wittenberg, a d is­
covery today cal led the "Titius-Bode 
Law" of planetary d istances. Starting 
with the number 0, and jumping to 3, 
Titius produced a series, where each 
successive term after 3 was the previous 
term doubled. Next, he added 4 to each 
term. (See Table 1 )  This fit very c losely 
with the known planets of the time. (This 
was before the d iscovery of Uranus and 
Neptune.) 

Most striking in  this pattern, is the 
glaring gap between Mars and Jupiter, 
which led to the hypothesis that an 
unknown planet must exist in the gap. 
Based on his work with musical inter­
vals, Kepler hypothesized that there was 
either a planet, or a region of instabi l ity; 
and that a common characteristic geom­
etry (a "curvature" as we say now) 
underlay both the geometry of music, 
and the geometry of the un iverse at 
large. 

In 1 801 , the Ita l ian G iuseppe Piazzi 
d iscovered an object that was at fi rst 
considered to be the m issing planet; it 
was named Ceres. A year l ater, a 
German amateur astronomer, who ran a 
search from the roof-top observatory of 

2 1 st CENTURY 

Table 1 
BODE'S LAW FOR 

TH E F I RST 6 PLANETS 

Real Distance 
Base Plus 4 (Earth = 1 0) 

Mercury 0 4 3.9 
Venus 3 7 7.2 
Earth 6 1 0  1 0  
Mars 1 2  1 6  1 5.2 

[ 7  24 28 28 
Jupiter 48 52 52 
Saturn 96 1 00 95.4 

his  house, d iscovered Pal l as .  He sug­
gested that the two known bod ies could 
be part of an exploded planet, and that 
other pieces of this former p lanet m ight 
exist. Today, we know of thousands of 
such "asteroids." 

The "Asteroid Belt" wou ld seem to 
be a region of instab i l ity, where the 
matter that norma l ly  wou ld coalesce 
i nto a p lanet, was prevented from 
doing so, and, i nstead, formed count­
less smal l p lanetoids.  However, th is 
belt fit neatly i nto the gap that had been 
hypothesized as the location of a miss­
ing world.  

When U ranus  was d i scovered in 
1 78 1 ,  it was noticed with del ight that i t  
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also fit very neatly i nto the "Bode's law" 
scenario, and it was assumed that further 
planets wou ld a lso fal l  i nto this pattern. 
However, notice that the pattern breaks 
down with Neptune and Pluto. P luto 
occupies a position which one would  
expect to be occupied by Neptune, 
whi le Neptune is far c loser to the Sun 
than the ru le wou ld al low. 

See the continuation of the earl ier pat­
tern in Table 2 :  

In  1 988, LaRouche associate Jonathan 

Uranus 

Table 2 
BODE'S LAW FOR 

THE OUTER PLANETS 

Real Distance 
Base Plus 4 (Earth = 1 0) 

1 92 1 96 1 9 1 .8 
Neptune 384 388 300 
Pluto 768 772 390 

Tennenbaum hypothesized that the 
asteroid belt existed at a region in  the 
solar system's ordering which p layed the 
same role as that of a "register sh ift" i n  
the geometry of the h u m a n  s ing ing 
voice; that is, the region i n  voice regis­
tration where the increase of pitch meets 
a roadblock, and a change of method of 
s ing ing m ust be employed in order to 
break through the barrier. Although most 
modern music teachers try to smooth 
over these sh ifts, they are a physical fact 
of the geometry of the voice. Register 
shifts are a region of i nstabi l ity of the 
voice, where the singer must "change 
gears," or risk damaging h i s  or her voice 
permanently. (One reason that most 
opera singers don't last very long any 
more, is because they are taught to 
ignore this fact by our modern Cartesian 
theory of music.  Thus, they often lose 
their voices at a very young age.) 

After our  solar system's " register 
sh ift, " the nature of the p lanets changes 
very dramatical ly :  Before the asteroid 
belt, planets are rocky and dense, l i ke 
the Earth . However, beyond the belt, 
planets take the form of the "gas giants" 
such as Jupiter-large and gaseous. The 
largest "terrestr ia l  p lanet, Earth, has a 
diameter of 1 2,756 km. The smal lest of 
the "gas giants, "  U ranus and Neptune, 
are four times that large. Beyond the 
belt, there is a jump in  scale for the 
planets. Thus, the asteroid belt i s  l i ke a 
"register shift" between the two types of 
planets. Planetary sate l l ites beyond the 
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register sh ift are characteristica l ly  d iffer­
ent from those p lanets inside it. 

When I heard of this idea, I immed i­
ately remembered Ch iron and the sec­
ond asteroid belt hypothesis. "Oh ! "  I 
thought. "Could this second asteroid 
belt be a second register sh ift between 
Neptune and Pluto?" This would expla in 
the shift from the gas giant planets, back 
to " ice m idget" Pl uto. Although Chiron 
was not in an orbit between Neptune 
and P luto ( it orbits between Jupiter and 
Neptune), I figu red that, as more of these 
new asteroids were found, they wou ld 
average out into an orbit that d id  l ie 
between Neptune and Pluto. The first 
actual body in what is now cal led the 
"Ku i per Belt," was found in 1 992.  

Now, a decade later, about 300 of 
these "Ku iper Belt" asteroids have been 
found, and most of them have orbits 
s im i lar to Pluto's. They never pass far­
ther from the Sun than about 55 AU.  
Many are h igh ly  e l l i ptical, such that they 
pass near, or w ith in ,  the orbit of 
Neptune at their closest points to the 
Sun, l i ke Pluto. 

About 35 percent of them have a 3 :2 
resonance with Neptune, as does Pluto, 
and have been given the name 
"P luti nos," because of this. This means 
that for every three Neptune revolutions 
around the Sun, these bodies orbit twice 
around the Sun.  This prevents them from 
i nteracting with Neptune's gravity field, 
or, i n  some cases, even crash ing i nto 
Neptune. If they did not have such a res­
onance, or some other resonance, they 
wou l d  have u nstable orbits. C lose 
encounters with Neptune would disrupt 
both thei r  own and Neptune's orbits. 

The bu lk  of the rest of these bodies are 
cal led "Classical Kuiper Belt Objects." 
They have far less e l l i ptical orbits, and, 
thus,  do not need resonances with 
Neptune, because they never get too 
near to it. Objects such as Chi ron have 
unstable orbits, and are bel ieved to be 
orig ina l ly  from the Kuiper Belt. 

I n  2000, astronomers at the Inter­
American Observatory in Ch i le  searched 
six areas of the sky, about equal in area 
to a fu l l  moon, and d iscovered 24 new 
such objects, 9 of which were larger 
than 1 60 km in d iameter. By extrapolat­
ing these data to the remain ing unchar­
tered area of the ecl i ptic plane, it was 
estimated that there are 3 5,000 of these 
objects larger than 1 00 km in d iameter. 
Several of the most recent Ku iper objects 
found are s im i lar in size to the giant 
asteroid Ceres. It is probably only a mat­
ter of t ime before even larger ones are 
found.  

I t  may even be the case that one, or  
several ,  larger than Pluto itself, w i l l  be 
found.  For comparison, the asteroid belt 
has only a relative handfu l of asteroids 
l arger than 1 00 km in  d iameter Thus, 
this belt is far more extensive and mas­
sive than the fi rst asteroid belt. 

Pluto Is Not a Planet! 
The evidence against Pluto's being a 

planet is now massive and overwhelm ing. 
P luto has always seemed a strange planet. 
Its tiny size of 2,274 km, makes it smaller 
than our own Moon, with a mass that is 
only one-sixth that of our Moon. For com­
parison, Mercury, the smal lest planet 
other than Pluto, has a mass 26 times 
greater than Pluto. In fact, because of its 

Continued on page 85 

Pluto and its moon, Charon, as seen by the Hubble Space Telescope, Feb. 21,  1 994, 
when Pluto was 2. 7 billion miles from the Earth. 
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A Biochemical Approach for Treating 
Degenerative Diseases of Aging 
by Marjorie Mazel Hecht 

What if you cou l d  prov ide the 
human body with the biochemi­

cals-amino acids, enzymes, and so 
on-which are critical for optimal cel l  
functioning, but which natura l ly  dec l ine 
2 percent per year, after the age of 20, as 
the body ages? Cou ld you then prolong 
healthy human l ife, and slow down or 
even stop the process of degenerative 
diseases? This is the question that fasci­
nated biochemist Timothy Cochran as 
an 1 8-year-old student, s itt ing in a col­
lege bio logy c lass about the cel l .  
Although the teacher and h i s  fel low stu­
dents laughed at the idea, Cochran pur­
sued it with passion, making it h i s  m is­
sion in l ife. 

Many years later, establ ished as a 
therapeutic biochemist, he succeeded in  
developing what is cal led the Cochran 
Regimen, a patented mixture of 76 
essential amino acids, enzymes, hor­
mones, m inerals, vitamins, and essential 
fatty acids, to keep cel ls  opt imal ly func­
tiona l .  It is the product of nearly 30 
years of h is  research work, which he has 
supported with h is  own funds from a 
fami ly  business. A few years ago, he set 
up a nonprofit research foundation (the 
Cochran Foundation of Med ical  
Research1 )  to further h is  research .  

C l i n ical tria l s  over the past five years, 
with card iovascu la r  and Parkinson's 
patients, have shown positive and often 
remarkable resu lts. The Cochran 
Regimen rel ieves many symptoms of 
Parkinson's (especia l ly  with those who 
are not in an advanced stage of the d is­
ease), and has enabled some people to 
leave their wheelchairs, to walk without 
difficu lty, to take care of their basic 
needs (such as using the toi let or getting 

Note ____________ _ 

1 .  The Cochran Foundation of Medical Research, 
specializing in cardiovascular and neurological 
diseases, is a 501 (3)C nonprofit foundation, 
P.O. Box 9060 Cedarpines Park, Calif. 92322. 
Phone: (909) 338-7012 ;  Fax: (909) 338·4010;  
e mail: Cochran-Foundation@worldnet.att.net. 
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Biochemist Timothy Cochran: 
A passion for s topp ing 
degenerative disease. 

dressed without assistance), and to have 
less severe tremors. Although patients at 
an earlier stage of the disease had con­
s iderable rei ief of symptoms, some 
improvement was seen even in  those 
people in later stages of the d i sease. 

For heart pat ients, the Cochran 
Regimen lowers blood pressure, choles­
terol ,  pu lse rate, and blood sugar and 
improves cardiac output and energy 
levels .  It enables patients to progressive­
ly lower the doses of the prescribed 
drugs they are taking, many of which 
have known detrimental s ide effects. 
Almost a l l  the patients in the card iovas­
cular c l i n ical trial showed improvement 
(93 percent), and some showed consid­
erable improvement. (See box and table 
pp. 84-85 .) 

More recent treatment of patients with 
various a i l ments, i nc lud ing  chron ic  
fatigue syndrome, fibromyalgia, and ALS 
(Lou Gehrig's d isease), have shown that 
the Cochran Regimen rel ieves symp­
toms. The effect on ALS in  one recent 
case is remarkable; the patient's symp­
toms abated, and he was able to work 
normal ly. No other treatment has been 
ava i lable for this k i l ler d isease. 

The Cochran Regimen is re latively 
inexpensive and s imple to use .  I t  i s  not 
tox ic .  It comes in powdered form, 
which i s  m ixed with water or j u ice and 
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i ngested th ree ti mes a day, before 
mea l s .  It req u i res a doctor's prescrip­
t ion, and i s  adj usted to the b iochemi­
cal needs of each patient, based on 
information from b lood tests and case 
h i stories. The formu l at ion is prepared 
and supp l ied by an F DA-approved 
pharmaceutical l aboratory in central 
Cal iforn ia .  

As Cochran stresses, th is is not "alterna­
tive" medicine; it is just "good science." 

For an objective observer, looking at 
the results of the c l i n ical trials and indi­
vidual  cases so far, the question is, why 
aren't there more and larger trials going 
on with cardiovascu lar and Parkinson's 
patients? Why isn't there major funding 
to test the efficacy of the Cochran 
Regimen with a host of degenerative dis­
eases, includ ing cancers? Why aren't we 
funding pi lot projects to see if the use of 
this regimen should be routine for a l l  
aging human beings, to prevent the 
onset of degenerative diseases? Why 
don't we have a Manhattan Project 
approach for basic research to extend 
healthy human l ife? 

The Biochemical Formula 
Cochran's attack on the problem of 

degenerative diseases and aging starts 
with very traditional molecular  biologi­
ca l  assumptions. He looked at the 
body's cel l s, how they function, and 
what they optimal ly  need . As he put it: 
"Al l  of your cel l s  have a language, l i n­
guist ic structure, and command system. 
Al l cel l s  obey the l aws of physics and 
chemistry. The only language that they 
know and understand is one of hor­
mones, amino acids, enzymes, m iner­
als, and fatty acids. If you give them 
b iochem ical ly what they requ i re and 
are asking for, the cel ls  respond in a 
positive fashion, as they were designed 
to do." 

Cochran looked at al l  major cel l  
groups, and what was requ i red to keep 
them fu nct ion i ng, reb u i l d i n g  and 
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Although the average lifespan has increased, there is little basic research into the 
degenerative diseases of aging. 

repai ring themselves when necessary, 
and the "command" formats that con­
trol the cycles for tissue regeneration.  
Then he set about to return to the body 
the natural substances that are 
designed to give and receive those 
commands. 

"Cel ls tal k," Cochran says. "Th ink  of 
your cel ls  as you wou ld a hungry ch i ld .  
I f  a ch i ld  i s  hungry, you don't give h im a 
d irt clod . . . .  If your  body is screaming 
for help, and you don't understand the 
language it is speaking, the resu l t  w i l l  be 
only physical degeneration and, eventu­
al ly, death." 

Many of the biochemica l s  in 
Cochran's formulation have been wel l  
studied ind ividual ly, and thei r  effects on 
some diseases are known . For example, 
co-enzyme Q-l O, melaton in,  and DHEA 
have been found to have some partial 
effects on cardiovascular d isease. B ut, 
Cochran points out, there have been "no 
concerted efforts to combine various 
biochemical compounds as a regimen, 
and to observe the effects when given in 
a therapeutic dose that aims to match 
the levels of early adu lthood . "  

I t  is important to understand, Cochran 
stresses, that the natural compounds 
have to be adm in istered in  the proper 
quantities. It's not s imply a case of throw­
ing in one of this for the heart, two of that 
for the l iver, and so on. He has devised 
specific ratios of the compounds to 
ensure that they work together to 

improve the cel ls  of the body as a whole. 
The first goal of the treatment, accord­

ing to Cochran, is to activate dormant 
neurons, so that they can begin "com­
mun icating" again .  Next, the objective 
is to re-activate the damaged neuron 
tracks, by fostering sprouting and growth 
of the neurons, so that they can spread 
out and connect with other neurons, 
bypassing the damaged areas of the neu­
ron track and thus restoring normal 
function ing. 

The key, Cochran says, is to get back 
into the body those particu lar biochem­
icals that w i l l  properly interface with 
the cel l u lar  membranes and gain trans­
port to the neural cel ls, and, at the same 
t ime, to get other biochemicals to the 
right cel lu lar p lace for repair work. He 
has stud ied the intricacies of the work­
ings of each b iochemical in such deta i l ,  
that he refers to them as  h is  "friends and 
buddies," as he explains what each 
component can and cannot do. 

Cochran chose to begin the therapeu­
tic appl ication of his theory to cardio­
vascu lar d isease, because it is so preva­
lent as a d isease of aging-up to 60 mi l ­
l ion people i n  the Un ited States, he esti­
mates, have some form of cardiovascu­
lar d isease-hypertension or elevated 
pu l se, for example. He enjoys working 
in card iology, he says, because it 
i nvolves a host of different physiological 
systems, and the benchmark physiology 
is wel l  known. 

He was encouraged to take on 
Parkinson's D i sease by a Col umb ia  
U n iversity-tra ined neurolog i st from 
Ind ia, who saw the data for a cardiology 
patient  from Stanford U n ivers ity 
Hospital who had been treated with the 
Cochran Regimen.  The neurologist, who 
heads the largest neuro logy hospital in 
Asia, then convinced Cochran to apply 
h is  Regimen to Park inson's Disease. The 
first Parkinson's patient Cochran treated 
was a pharmacologist who had early­
stage Park inson's and who had retired to 
Ind ia  from a career at the u .s .  National 
Institutes of Health . 

I n it ia l l y, Cochran tackled the problem 
of Park inson's by studying the b iomark­
ers for the d i sease, and eva luating what 
part icu lar  b iochem icals  m ight affect 
these biomarkers. For example, he was 
the fi rst to see the assoc iat ion of 
Park inson's with in jury to the respi ra­
tion mechanism in the m itochondria of 
neural cel l s, and he tried us ing coen­
zyme Q-1 0 and taurine to help over­
come th is .  He also noticed a reduced 
level of glutath ion in Parkinson's neural 
cel l s, and was the fi rst to try gl  utath ion­
bu i ld ing nutrients, such as l i poic acid, 
as a remedy. 

Another of h i s  ideas was to increase 
the amount of taur ine, which i nfl uences 
the movement of ca lc ium ions in the 
brain, and helps stabi l ize the neura l  cel l  
membranes. By increasing taurine levels 
over those normal ly  produced by the 
l iver, he hypothesized, two other amino 
acids, meth ionine and cysteine, wou ld 
be freed up for better use i n  other bio­
chemical pathways. 

About 50 percent of the Parkinson's 
patients treated w ith the Cochran 
Regimen show dramatic i mprovement, 
and another 25 percent show moderate 
i mprovement, wh i le  the rema in ing 25 
percent show l i ttle or no improvement. 
Cochran is cont inu ing to work on the 
Park inson's problem, try ing to deter­
m ine why patients with the same level 
of symptoms have such d ifferent respons­
es to the Regimen, some recovering 
substantia l l y, and others partia l ly  or not 
at a l l .  

The Biochemical Formula 
In shorthand, Cochran's b iochemistry 

formu l a  i s :  

H x 2A + 3E  + 3M = DNA - RNAr �TR 

Total H u man Physiological Systems. 
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SELECTED RESULTS OF CARDIOVASCU LAR CLINICAL TRIAL (1 997-1 998) 
23 patients 

Pulse Blood pressure/systolic 
Patient Starting 1 -month 3-month End Starting 1 -month 3-month End 

no. pulse pulse pulse pulse systolic systolic systolic systolic 
1 90 90 80 75 1 30 1 20 1 1 0  1 1 0  
2 1 1 2  1 00 90 84 1 30 1 1 0 1 1 0  1 1 0  
3 98 90 90 80 1 40 1 20 1 1 0  1 00 
4 1 00 80 70 70 1 46 1 20 1 1 8  1 1 0  
5 90 - 90 84 1 38 - 1 1 0 1 00 
6 96 90 74 68 1 40 1 1 8 1 1 0  1 1 0  
7 1 00 82 80 64 1 68 1 30 1 1 0  1 00 
8 1 08 - - 70 1 50 - - 1 1 0  
9 96 90 80 70 1 68 1 50 1 50 1 34 
1 .0 1 1 5  1 1 2  1 1 0  1 1 0 1 48 1 30 1 20 1 1 2  
1 1  1 00 - - 70 1 62 - - 1 1 0  
1 2  ' 1 1 0 · 90 80 66 1 70 1 40 1 30 1 20 
1 3  90 90 90 80 1 40 1 30 1 30 1 30 
1 4  1 1 8  1 00 90 80 1 60 1 30 1 20 1 1 0  
1 5  1 30 1 1 0 94 64 1 42 1 30 1 20 1 20 
1 6  88 80 70 60 1 30 1 20 1 1 0 1 08 
1 7  1 24 1 00 80 70 1 90 1 40 1 20 1 1 2  
1 8  94 90 80 74 1 40 1 30 1 20 1 20 
1 9  1 1 0  80 80 80 1 80 1 1 8  1 1 0  1 08 
20 84 80 77 60 1 64 1 30 1 1 0 1 1 0  
21 90 84 80 70 1 50 1 30 1 1 8  1 1 2 
22 1 40. 1 30 1 30 1 20 1 90 1 50 1 50 1 50 
23 1 1 0  90 90 80 1 60 1 1 0  1 1 0  1 1 0  

Source: Cochran Foundation of Medical Research 

Here is how Cochran describes the 
formulation : 

( 1 ) The fi rst i ngred ient is hormones, 
(H) .  When processed and secreted i nto 
the body fl u ids  by a hormone produc­
tion cel l  or groups of cel l s ,  hormones 
exercise massive physiological con­
tro l ,  activat ing a wide range of physio­
logical  processes . Cochran a imed to 
keep the hormone level at that which 
it  i s  when the body i s  at i t s  bio logical  
pr ime. 

(2)  The second i ngredient i s  amino 
acids (A). These are doubled. The for­
mula i ncludes both the essential and 
non-essential amino acids, which the 
body requ i res for proper synthesis of 
proteins in  cel ls .  

(3 )  The th i rd i ngred ient i s  enzymes 
(E). These are enhanced th ree t i mes, i n  
order t o  offset t h e  degeneration that 
natura l ly comes with age. I ns ide the 
cel l ,  enzymes i n it iate and increase the 
rate of req u i red b iochemical  reac­
t ions.  

(4)  The fourth ingred ient i s  m ineral 
ions (M), natural ly occurring inorganic 
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chemical compounds, wh ich  are 
required for proper cel l u lar operations. 
These maintain  a state of dynamic equi­
l ibrium, not only at the molecular and 
cel lu lar  levels, but for the entire physio­
logical mechanism. 

(5) The fifth ingredient is the essential 
fatty acids. 

(6) DNA - RNAr refers to the regula­
tion and control of the transcription and 
trans lation processes in  the production of 
new and improved cel l u l a r  prote i n .  
Accord ing to Cochran, even aged cel ls  
retain  their blueprint for functioning, but 
they no longer are being given the 
" instructions or resources to perform the 
requi red task of normal cel lu lar func­
tion ." 

(7) The point of the Regimen is to lead 
to a situation where the above i ngredi­
ents, and the reactivated DNNRNA 
functioning, enable tissue regeneration. 
By a l lowing the rebu i ld ing and repair 
cycles to continue, a long with protec­
tion of the cel lu lar structure, the cel l s  
can fol low the same patterns of  func­
tioning that they did when the body was 
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Blood pressure/diastolic 
Starting 1 -month 3-month End 
diastolic diastolic diastolic diastolic 

90 84 70 60 
70 70 64 64 

1 00 90 70 60 
1 1 0 90 80 70 

86 - 80 64 
90 80 80 80 

1 1 0  90 80 70 
1 00 - - 60 
1 1 6  1 00 90 90 
1 00 90 84 72 
1 00 - - 64 
1 1 0 90 80 60 

90 90 90 90 
1 26 90 80 70 
1 00 1 00 90 70 

88 80 74 60 
1 26 90 90 68 
1 00 90 70 70 
1 1 0  80 70 60 

90 90 70 68 
1 00 80 70 60 
1 1 2 1 1 0  1 1 0 1 1 0 
1 1 0  80 70 60 

23 years old .  
B y  b i ochem ic a l l y  i nvok ing  the 

" l aws" of  the body's cel l u la r  function­
ing, Cochran reasons, not on ly  do you 
reach the "control cycles for t issue 
regenerat ion," but a l so you destroy 
"the biochem ical  deter iorat ion state or 
med i u m  that a l lows the d i sease to 
exist and grow." Thus, you "take away 
the med ium that the d isease must have 
to exi st, and by doing so, you there­
fore destroy the d isease's ab i l ity to sur­
v ive." 

The Future 
The next step, accord ing to Cochran, 

i s  to test the formu lation in  much wider 
c l in ical trials, with a variety of patients, 
which wou ld provide a broader basis on 
wh ich to assess when the Cochran 
Regimen works best, and perhaps gain 
some i nsight i nto exactly why it has 
been successfu l .  But this requires large­
scale c l i n ical trials, and large-scale cl in­
ical tr ials requ i re major funding, which 
right now, i s  not there. 

Cochran's foundation has had some 
funding offers, but with strings attached 
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that were unacceptable. And so, he is 
continuing to use h is  own funds to pursue 
the research. He recal ls  the words of one 
of his professors: " 'If those are your ideas 
and you have the money to prove it, then 
that's fine, but you aren't going to get that 
kind of grant money from somebody else 
to prove it.' "50," he says, "I put my 
money where my thoughts were."  

Besides, he says, somet imes grant 
money can l imit your research, and "we 
wanted to have the intel lectual  freedom 
to be able to pursue whatever lead 
comes up." 

The word, however, is getting out on 
how the Cochran Regimen has helped 
many individuals with a variety of incur­
able d iseases, and some major institu­
tions are beginn ing to take notice. A car­
d iovascu lar  study with 1 00 to 200 
patients in  southern Cal iforn ia  i s  in  the 
works. 

Cochran a lso works regu larly with 
hospitals in  Cal iforn ia and physicians 
around the country. His outlook for the 
future is a ph i losophical  one: "The 
Cochran Regimen i s  more effective, 
nontoxic, and relatively cheap, and it is 
an idea whose time wi l l  come," he says, 
"and the sooner the better for m i l l ions of 
people whose l ives cou ld be i mproved . "  

How has  the  med ical  comm u n ity 
responded ? In some i nd iv idua l  cases, 
with enthus iasm. Wi l l iam Rege lson, 

M . D.,  for example, a professor emeri­
tus at the Med ical  Col lege of Vi rg in ia, 
who spec ia l izes i n  aging (and who 
a lerted this writer to Cochran's work), 
sees the reg imen as hav ing great 
prom ise-and the med ica l  com m u n­
ity as being too narrow-mi nded to 
understand . someth i ng new. R ichard 
Passwater, Ph .D . ,  a researcher who 
works on nutrit ion, has i nvestigated 
and pub l ic ized the Cochran Regimen 
i n  his month ly  news letter, u rg ing car­
d iovasc u l ar and Parkinson's patients to 
have their  phys ic ians enro l l  them i n  
the regimen.  

Again  Cochran takes a phi losophical  
approach .  He has seen the amazement 
of many physicians when their suppos­
edly incurably i l l  patients improve, and 
yet, he says, those same physicians 
remain unwi l l ing to expand the use of 
the treatment to other patients. "They 
j ust don't want to rock the professional 
boat," he says. "Medicine i s  a self-serv­
ing bus iness. And, many . phys ic ians 
don't want to understand that biochemi­
cals-instead of costly drugs-can be a 
solution ."  

U ltimately, however, Cochran is cer­
tai n  that the proven success of h is  treat­
ment w i l l  preva i l ,  and that someday, its 
use in fighting and curing degenerative 
d iseases, inc luding ordinary aging, wi l l  
be commonplace. 

Pluto a Kuiper Body 
Continued from page 8 7  
low density, Pluto's mass i s  even less than 
that of the largest asteroid, Ceres. 

Far more devastati ng than its size and 
mass, to Pluto's status as a planet-at 
least from a Keplerian standpoint-is its 
orbital characteristic. P luto is the only 
planet whose perihel ion (point closest to 
the Sun) l ies inside the orbit of another 
planet. For 20 years out of the 247.7 
years that it takes to revolve around the 
Sun, P luto l ies c loser to the Sun than 
Neptune. The last 20 year period l i ke this 
occurred from 1 979 to 1 999. At this writ­
ing, P luto is about 30 AU (astronomical  
units) from the Sun.  At aphelion (the point 
in  its e l l iptical orbit farthest from the Sun), 
Pluto is about 50 AU from the Sun! But, 
this is typical for Kuiper Belt objects. 

Most devastating of a l l  to Pluto's status 
as a p lanet, is the fact that tens of thou­
sands of other s im i lar bodies, smal ler 
than P luto, have a s im i lar characteristic 
orbit. It seems, thus, that Pluto plays a 
role with in  this Kuiper Belt s im i lar to 
that which Ceres plays in the inner aster­
oid belt. It may even be the case that 
other bod ies s im i lar in size to Pluto exist 
in  this same belt. Currently, the largest 
known bodies in the belt, are Pluto 
(2,274 km in d iameter) and its sate l l ite 
Charon ( 1 , 1 72 km i n  d iameter). 

Cardiovascular Disease Cl in ical Study 

I n  December 2000, a Ku iper belt 
body was discovered which may meas­
ure 1 ,200 km.  In Apri l  2000, a pa i r  of 
bodies s im i lar to the Pluto-Charon sys­
tem, w ith d iameters s im i lar to that of 
Ceres, was d iscovered in the Kuiper belt. 

In  a c l i n ical tria l ,  conducted in 
1 997-1 998 in  India,  there were 23 
card iovascular patients, 21 male and 
2 female, with a mean age of 64.5 .  
The patients took no med ication-for 
blood pressure, cholesterol ,  and so 
on-dur ing the tr ia l ,  o n l y  the 
Cochran Regimen. 

Here are some of the results (see 
table): 

Pulse rate. Pu l se decreased 
promptly and th�n stabi l ized : 

Blood pressure. B lood pressure fel l  
qu ickly, going from a n  average of 
1 54/1 04 to an average of 1 28/88 
after one month, and an average of 
1 1 1 /79 after th ree months. 

Cholesterol. There was an average 
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1 7 percent reduction in  cholestero l .  
Quality o f  life. After s ix  months, 

o n l y  one patient was nonrespon­
s ive, wh i l e  the average patient went 
from "a severely restricted l ife to 
one in which normal activit ies are · 
now poss ib le  with  m i n im u m  
fatigue." 

This study was undertaken by u .s.-. 
tra ined physic ians, who worked in  
Ind ia, after they saw the resu lts of  a 
"pi lot patient" at Stanford University 
Hospita l .  This patient, whe had been 
near death, showed dramatic 
improvement after taking the Cochran 
Regimen. The patient had been treat­
ed for heart d isease for 1 0  years at the 
Stanford hospita l .  

I f  Kepler thought that the zone o f  the 
inner asteroids was an area of instab i l i ty, 
let us ask: what is the geometry causing 
this outer area to be unstable? Why was 
al l  the matter in  this d isk  not able to coa­
lesce i nto a s ingle planet? One argument 
now is  that the matter was too far apart 
and too d isperse to do so. 

What wou ld we say' from a Keplerian 
standpoint? What is the change in  the 
order of matter, beyond this second reg­
ister sh ift in the solar system?  What form 
wou ld any planets beyond th is  belt take? 
Are there other register sh ifts farther out 
than th is ?  

Notes. ____________ _ 

1 .  Jonathan Tennenbaum, 1 988. "New Discoveries 
on the Curvature of Space; 21st Century (Sept.­
Oct.), pp. 20-36. 
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America's Ancient Forests Were Managed 
by R ichard S .  Ben nett 

America's Ancient Forests: From the Ice 
Age to the Age of Discovery 
Dr. Thomas M. Bonnicksen 
New York: John Wiley & Sons, 2000 
Hardcover, 594 pp., $80.00 

Many years ago, when the use of glass 
in  houses began to increase, an old 

contractor remarked about a house he 
had just bui l t, " I  won't say that house has 
too many windows, but if any house has 
too many windows, this one does." 

So it is with this book. There are 2, 1 25 
notes and citations, p lus  a bib l iography 
of 75 pages; the text covers only s l ightly 
more than half of the book. It is an enor­
mously detai led look at the develop­
ment of America's forests from prehis­
toric times up to the 1 9th Century, when 
trappers roamed over the West, and it 
reflects the 30 years of work on the part 
of the author, a professor of Forest 
Science at Texas A & M University, that 
went into the writing of the book. 

The book is d ivided into two parts. 
The origins of the forests and the native 
people who influenced their develop­
ment comprise the first part. The second 
part describes the appearance of the 
forests and how they functioned when 
they were fi rst seen by Europeans.  

I n  the first chapter, there is an excel­
lent explanation of the forces that influ­
ence c l imate change, with emphasis on 
the impact of changing orbits, t i l t, and 
wobble as the Earth revolves around the 
Sun and turns on its axis. (Th is  should be 
requi red read ing for a l l  the alarmists 
who fear global warming.) The book 
starts with the last Ice Age, when gla­
ciers covered much of what is now the 
Un ited States (and w i l l  return one day), 
and it  describes the forests that devel­
oped as the glaciers retreated, and the 
animals that inhabited them. 

The author gives the trad it ional  
anthropological explanation of a people 
he cal ls  "Paleoindians," who came to 
North America from Asia over the land 
bridge that is now under the waters of 
the Bering Straits. These peoples arrived 
approximately 1 5 ,000 years ago, he 
says, and immediately began to have an 
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impact on the land, the animal  l ife, the 
forests, and their environ.ment. When 
the ice sheets had retreated enough to 
al low passage south, the Paleoindians 
expanded their range, and their descen­
dants fi nal ly popu lated the enti re conti­
nent, long before the arrival of the first 
Europeans. This book traces thei r  impact 
on the range and forest resources. 

America Was Not Uninhabited 
Contrary to popu lar bel ief, America 

was not a wi ld and uninhabited place. 
The author estimates that there were sev­
eral m i l l ion Indians in what is now the 
Un ited States and Canada. But, with a 
few major exceptions, they were 
hunters-not gatherers-and they 
depended on wi ld l ife for their  existence. 
To encourage the growth of vegetation for 
the larger ungulates-deer, elk, moose, 
and bison-the Indians regularly burned 
both the open prairie land and the forests. 
This resulted in forests with a park- l ike 
character with the d isappearance of 
undergrowth and younger, smaller trees 
so necessary for forest maintenance. 

Some of the more advanced tribes did 
grow crops, but, often the practice was 
to plant in the spring, move on to anoth­
er place for summer hunting, and return 
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in  the late summer or early fa l l  to harvest 
thei r  meager crops of maize or beans. 

With the advent of the wh ite man, and 
the d i seases he brought with h im­
smal lpox being one of the more viru­
lent-the Ind ian popu lation was deci­
mated . As a resu lt, the use of fire 
decreased, and the forests regained a 
more natural state, composed of trees of 
d ifferent species, sizes, and ages. 

Dr. Bonn icksen postu lates that the 
Indians had a beneficial effect on the 
ancient forests, primari ly through the use 
of fire. There are many who wi l l  disagree. 
F ire certain ly has a place in maintain ing 
prairie grasses, but those benefits do not 
necessari ly extend to forested areas. 

The I nd ians, as the author admits, were 
indiscrim inate in their burning and often 
destroyed, or severely damaged, large 
areas of what cou ld have been magnifi­
cent forests. Of greater negative conse­
quence, is the lack of smal ler trees and 
seedl i ngs so vital to forest continuance. 
More than 70 pages are used to describe 
how the Indians-cal led "F i re Masters"­
carried out their burning practices. These 
included what we would consider bar­
barous practices, such as making a fire 
circle to drive deer out of the forest so that 
they cou ld be slaughtered by the waiting 
Indians, or drive the deer over cl iffs, so 
that they wou ld be k i l led in  the fal l .  
Game was more important than trees. 

Forest spec ies success ion is wel l  
depicted . Dr. Bonnicksen sorts trees into 
two classes: "pioneer" trees and "settler" 
trees. As the ice sheets receded, or after 
a fi re, the pioneer trees (which are not 
tolerant of shade) are the first to arrive 
and are fol l owed by the settler trees, 
which start i n  the understory and are 
more shade tolerant. 

A considerable number of pages is 
devoted to the character of most forests, 
in that they are composed of a mosaic of 
"patches" as a result of fire, natural suc­
cession of species, and tree harvesting 
by the Ind ians. Much to his credit, the 
author does not mention that horrible 
word "ecosystem," wh ich is only used 
once-in the b lurb on the back jacket. 
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'Natural' Vs. Classical 
There are many in academia who take 

the position that the best forest manage­
ment techn ique is to return forests to 
their "natural" state, and more or less let 
nature take its course. This promotes 
"biod iversity"-whatever that is .  In prac­
tice, this means that the forests should be 
subjected to periodic burning, and that 
only mature trees should be harvested. 

Such a viewpoint has its l i m itations. 
As a carefu l read ing of this book i l l us­
trates, there are rea l ly  no " natu ra l "  
American forests, because they have a l l  
been affected b y  their i nhabitants for 
many thousands of years. 

If fol lowed to its logical conclus ion, 
the "natura l"  approach wou ld also mean 
no tree planting, no th inn ing of young or 
intermediate stands, and no need for the 
science of forest genetics or fire-control 
activities. It wou ld be very difficult to 
manage a forest for certa in  objectives, 
such as pu lpwood or t imber production. 
Soi l erosion control, for example, wou ld 
not be a major objective of  management. 

There is an opposite school of thought, 
which can be termed the "classical" 
school .  This view holds that forests 
should be carefu l ly  managed in the 
European tradition, a bel ief that was the 
cornerstone of the fledgl i ng U .S .  Forest 
Service when it was first conceived . 
According to the c lassical ph i losophy, a 
forest should be managed for maximum 

America's Ancient Forests: From the Ice Age to Ihe Age o f  Discovery 
This 1 585 woodcut by John White depicts Virginia Indians 
using fire to cut trees and build a dugout canoe. 

impacts far outweigh 
any positive effects 
it may have. Con­
trol led burning has 
l ittle or no place in 
European forest man­
agement, which has 
produced beautifu l 
forests with wildl ife 
and other values 
intact. In  this classi­
cal approach, the 
forest is continual­
ly improved, using 
genetics to produce 
superior trees with 
des i rable qua l it ies, 
and managing the 
forest for specific 

benefits: "The greatest good to the great­
est number of people in the long run." 

Forests can be improved through man­
agement techn iques that provide for 
wi ld l ife and recreation, prevent soi l  ero­
sion, and protect watersheds as well as 
timber growth and production. This is 
known as the "multiple use" concept. F ire 
has l ittle place in such a system, because 
it is indiscriminate, it is often difficult to 
control, it destroys young seedl ings and 
sma l l  trees, it promotes soi l  erosion, it 
contributes to air pol lution, and it may 
destroy streams and fish l ife. 

Also, controlled burns are extremely 
expensive to conduct, and the negative 

purposes depending on its location, tree 
species mix, and market forces. Yet, there 
are some who sti l l  advocate the use of fire. 

This is a wel l-written book, which suf­
fers only from almost over-painstaking 
attention to detai l ,  and poor binding from 
the publ ishers. It wi l l  be of value to forest 
researchers and managers a l ike. 

Richard S. Bennett has taught forestry 
courses at the University of Wisconsin and 
Virginia Tech and was a forestry advisor 
to the Libyan government. He was execu­
tive director of the Society for Environ­
mental Truth (SET) for eight years, and is 
now its president. 

Exploring the Solar System's Magnificent Moons 
by Marsha F reeman 

Moon Hunters: NASA's Remarkable 
Expeditions to the Ends 
Of the Solar System 
Jeffrey Kluger 
New York: Touchstone, 2001 
Paperback, 3 1 4  pp., $1 4.00 

Anyone who has fol l owed the space 
program, and watched the launches 

that have taken man into space, is aware 
of the risks involved , The nation was in  
shock when the first three Apol lo astro­
nauts d ied in a fire on the launch pad in  
1 967, The entire world watched i n  awe, 
and prayed, as NASA struggled to bring 
the three Apol lo 1 3  astronauts back to 
Earth, after their sh ip suffered a cata­
strophic explosion in an oxygen tank on 
its way to the Moon. And nearly 20 
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years after the Apol lo  fire, the Space 
Shuttle Cha l lenger exploded in  1 986, 
k i l l ing a l l  seven astronauts on board. 

But not often do we think  about the 
risks, fai lu res, and drama of send ing rela­
tively tiny spacecraft off on their own, for 
years at a time, to probe the small  worlds 
of planetary moons that adorn not only 
the Earth, but the entire Solar System. 

Jeffrey Kluger is wel l  placed to relate not 
only the science, but the stories, of these 
missions that are the precursors for human 
flights, as he is the co-author, with Apol lo 
1 3  astronaut J im Lovel l ,  of the book The 
Perilous Voyage of Apollo 1 3, which was 
the basis for the movie "Apollo 1 3 ." 

In h is new book, Kluger brings the 
reader ins ide the d rama of preparing, 
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Space. Time, and Matter 
And the Fal s ity of Einstein's 
Theory of Relativity 
by Kamen George Kamenov 
With superb clar­
ity and undeniable 
log ic ,  the author 
explores the sub­
ject and p h i l oso­
phy of space, time, 
a n d  matte r, a n d  
g ives proof after  
proof of  the  falsity 
of Einstein's theory 
of relativity. Explains 
the nature of elec­
tricity, magnetism,  
e l ec t ro n m a g n e t i s m ,  and  g ravi ty. 
Discloses the substance of the e lectron 
and the non-reality of the photon. This 
is a down-to-Earth ,  h ig h l y  readab le ,  
provocative, and electrifying work. 

Available for order at bookstores, on 
the web, or cal l :  
1 -800-882-32 73 

Paperback, 1 66 pp . , $ 1 2 . 9 5  

Are you 
looking for 

an extraordinary 
translator? 
You just found him! 

Richard Sanders, translator 

I translate ideas, not just words! 
More than 1 5  years experience 
translating scientific material .  

1 -540-668-71 41 phone 
1 -540-668-7143 fax 
HYPERLI NK mail to: 

Sanders_R@mediasoft.net 

Translate from: Dutch, French, 
German, Italian, and Spanish; also 
Anglo-Saxon and Middle English 

Translate into: (American) English 
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l aunch i ng, and guiding the unmanned 
spacecraft that have made it possible for 
men to go to the Moon, trave l l i ng b i l­
l ions of m i les, open ing up the rest of the 
Solar System for exploration. 

Lunar Drama 
Kluger begins his story for the hunt 

and exploration of moons with the near­
est and most fam i l i ar, Earth's own .  
Before sending people to the Moon, 
unmanned explorers first had to chart 
the way. Earth-bound telescopes had, for 
centuries, provided a fair ly deta i led pic­
ture of the surface of the Moon, but fi nd­
ing landing targets for the Apol lo astro­
nauts requ i red more detai led topograph­
ic maps of the lunar su rface, which 
cou ld be done only from lunar orbit. 

Although studies of unmanned missions 
to photograph the Moon close up began 
before President Kennedy announced the 
Apollo program on May 25, 1 961 , that ini­
tiative lent a new urgency to the program. 
NASA's jet Propulsion Laboratory in  
Cal ifornia was given the responsibi l ity to 
design, construct, and launch the Ranger, 
Orbiter, and Surveyor lunar missions, to 
pave the way for men. 

· But urgency did not ensure success. 
The first two Ranger missions, in  1 961 , 

were stranded in Earth orbit, because of 
the fai lure of the launch vehicles that car­
ried them. In 1 962, Rangers 3 and 4 made 
it to the Moon, but their communications 
systems fai led before they were able to 
transmit data back to Earth. Ranger 5, 
launched later that same year, d id not 
impact the Moon, which it was designed 
to do. Ranger 6 was launched in 1 964, 
but fa i led to return data before impact. 

The program, by that time beh ind 
schedule and sign ificantly over budget, 
was an embarrassment to the Laboratory, 
to NASA, to the Congress, and to the 
nation. After the Ranger 6 fai l u re, 
Congress investigated Project Ranger, 
whi le JPL itself, and an independent 
review committee, did the same. 

Program management was changed by 
NASA, as were technical systems, and 
after years of fai lures, Ranger 7 completed 
a successful mission to the Moon in 1 964. 
In  a gripping description, the author 
recounts the vagaries of the effort, and 
most important, the drama of fai lure, and 
the commitment to meet the objectives. 

Discovering New Moons 
Kluger describes in fascinating deta i l ,  

the two 1 970s Voyager missions to the 
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outer planets, without q uestion, one of 
NASA's greatest tri umphs .  

I n  the 1 960s, scientists at  the jet 
Propu ls ion Laboratory had noted that in  
the l ate 1 970s, p l anetary geometry 
wou ld a l ign the four  gas-giant p lanets­
jupiter, Saturn, Uranus, and Neptune­
in such a way that one spacecraft wou ld 
be able to vis it a l l  four, using a gravity­
assist from each encounter to get to the 
next rendezvous. 

The scientists were told by Congress 
that NASA cou ld not afford such a 1 2-
year "Grand Tour  of the Solar System," 
and that only a less capable spacecraft 
headed just to jupiter and Saturn, would 
be authorized . But the scientists and 
engineers at J PL had no intention of giv­
ing up on a m ission that can be carried 
out only once every 1 76 years. 

The engineers took a gamble that a 
much less expensive set of spacecraft 
than that origi na l ly  p lanned for the 
Grand Tour, cou ld be bui lt, with enough 
robustness and redundancy, and with in  
budget, to v is i t  a l l  four g iant  p lanets. 
And once Voyager was just a celestial 
stone's throw from U ranus, and then 
Neptune, who cou ld rea l ly  object to 
going there? 

B reathtak ing photographs, . and 
decades' worth of data, were returned 
from the Voyager spacecraft. Ent i  re 
min iature solar systems were d iscovered 
at jupiter and Saturn; a tenuous ring 
around lopsided Uranus; and unexpect­
ed turbulence at Neptune, more than 
2.5 b i l l ion m i les from the Earth. 

But most magn ificent are the moons. 
Some, such as Europa and Cal l isto, 
appear to harbor l iqu id  oceans beneath 
thei r  icy surfaces, and hence the possi­
b i l ity of l i fe. Each one of the Solar 
System's 63 known moons i s  un ique. 

Kl uger discusses the recent, and ongo­
ing, returns from the Ga l i leo Jup iter m is­
s ion, and provides a g lance at the 
upcom ing Cassin i-Huygens mission to 
Saturn, wh ich wi l l  release a probe into 
the atmosphere of its moon, Titan. 

A subject which cou ld be dry and fu l l  
of  too many deta i l s  is made interesting, 
engaging, and exc iting in  this wel l-writ­
ten book. 

Associate Editor Marsha Freeman's 
most recent book, Chal lenges of Human 
Space Exploration, was published by 
Springer Praxis earlier this year. 
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