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EDITORIAL 

Science vs. 

The' Human Genome Hype 

The sequencing of approxi mately 90 
percent of the human genome h as 

been ha i led by Pres ident C l i nton as a 
great breakthrough of our ti me, and has 
been com pared to the d i scovery of a 
" Book of L i fe" by most of the popu l a r  
press.  Well ,  the Pres ident cou ld  have 
ca l led a press conference a few years 
ago, say ing we had sequenced 60 per
cent of the genome, so what has changed, 
why now is it a "breakthrough"? 

The Human Genome Project is not a 
scientific breakthrough at a l l .  Lost in a l l  
the hype, i s  t h e  rea l i ty that w e  d o n 't 
know what 9 7  percent of the D N A  
a l ready seq uenced mea n s .  A brea k
through in  science s ignifies that a new 
pri n c i p l e  has been discovered that  
changes our  previous assumptions. The 
sequencing of the D NA of the genome 
has been go i ng on for decades, yet no 
new pri ncip le about l iv ing systems has 
been learned from it a lone. The identi 
fica tio n of gene seq uences t h a t  are 
i n vo l ved in i n her i ted d i seases h a s  
been u sefu l for ear l y  scree n i n g  a n d  
treatment o f  peop le  at r i s k ,  a l though  
t h e  deve l opment  of treatments  has  
come from ent ire ly  d i fferent areas of  
research .  The Human Genome Project 
is baSical ly a brute-force application of 
automated D N A  seq uen c i n g  tech
n i q u es, which have become q u i c ker 
and more sophisticated over the years. 

Beh i nd the hype is a more devastat
ing error of method, associated with the 
reductionist assumptions of I nformation 
Theory that domi nate nearly  a l l  scien
tific th inki ng today. Just as I nformation 
Theory appl ied to the human m i nd can 
never describe the generation of a new 
thought, the sequencing of the so-cal led 
DNA code can never describe l i fe. The 
radical reduction ist view of the H uman 
Genome Project rests on genetic  deter
minism: whatever happens in the cel l  is 
said to be "al l  i n  the genes." 

T h i s  v iew turns l i v i n g  processes 
u ps i de down, and v iews the ce l l  as 
existing for the sake of the DNA. How-
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ever, th is  approach runs into an insolu
ble problem in accounting for the regu
l at ion  of gene act iv i ty, by creating an 
e n d l ess str i n g  of k i net i c  events of 
enzymes b i n d i n g  to D N A  seq uences, 
a n d  D N A  be i n g  t ranscr ibed i nto 
enzymes .  By th i s  l o g i c , the cell  i s  
reduced t o  a comp lex series of chemi
cal react ions,  that in pri n c i p le are no 
d i fferent from a mac h i ne.  The H uman 
Genome Project is d o m i n ated by th is  
type of  l i near assu m pt ion,  which then 
asserts itself onto the i ntri ns ical ly non
l i near l iv ing process, menta l ly blocking 
off the chance for rea l d iscoveries about 
what makes l iv ing processes un ique. 

Although it w i l l  be usefu l to have a 
two-d i mens ional  map of the sequence 
of the genome, it doesn't  te l l  us any
t h i ng about the fun ct ion of any of the 
genes. What a gene actu a l l y  does can 
on ly be learned from real experiments, 
exam i n i ng the activity of the gene in a 
l iving cel l .  

3-D Structure, for Example 
One exa m p l e  of how l i m i ted is the 

usefu lness of the l i near sequencing that 
has been accompl ished, can be seen by 
c o n s i der i n g  the  prob l em of three
d i mensional  pos i t ion .  The act ivity of a 
gene i s  contro l led first by i ts  three
d i me n s i o n a l  stru ctu re and l ocat ion 
wi th i n  a chromosome.  The  fam i l i ar 
doub le-he l ix  structure of a si ngle DNA 
strand i s  actua l ly  wound around myriad 
protei ns,  and packed and reshaped at 
several leve l s  of organization with i n  a 
chromosome. D N A  can be wound up 
i nto loops, or  structures resembling an 
electrical solenoid.  When DNA is pack
aged very t i g h t l y, it i s  i n  an i n act ive 
state, a n d  c a n n ot be tra nscri bed by 
enzymes i nto messenger RNA, the first 
step toward making a prote in  based on  
the  gene sequence. None of  the gene's 
activity, or three-d imensional  structure 
can be known from the l i near sequence. 

A c lassic example of the i mportance 
of the three-dimensional structure regu
l at i n g  gene act iv i ty comes from the 
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hemog l o b i n  gene fa m i l y, w h i c h  i s  
developmenta l ly reg u lated. I n  h u man 
bei ngs, the genes that code for the pro
tein are found in the same region of the 
chromosome. Looki ng at the D N A  i n  a 
l i near way, scientists assumed that the 
regu l atory reg i o n  of the D N A  for the 
hemog lob in  fam i ly wou l d  be in c lose 
prox i m ity to the gene sequences, but it 
was not found there. 

After research revealed that the three
d i mens iona l  structure a n d  locat ion of 
the hemoglobin fami ly  was crucial  to its 
regu lation, researchers d i scovered that 
the DNA reg ion that regu l ates the pat
tern of expression of the genes was very 
far away i n  the  two-d i me n s i o n a l  
sequence, but was actua l ly i n  a position 
three-d imensional ly that exerted control 
over the ent i re structure of the hemoglo
bin gene region. 

The Basics: What Is  Life? 
The sad part of the genome i ssue i s  

that a l l  o f  the attention a n d  fu n d i n g  of 
the  h u ma n  genome project,  h a s  
detracted from t h e  very research which 

Letters 

An Elegant Solution to 
Two Basic Problems: 

Dark Matter and Redshift 

To the Editor: 
Congratu l at ions to 2 7  st Century Sci

ence and Technology for cal l i ng atten
t ion to Professor Paul  Marmet's elegant 
solution to two basic problems that have 
plagued physics during most of the past 
century ( " D i scovery of H 2 i n  S p a ce 
E x p l a i n s  D a rk Matter a n d  Red s h i ft , "  
Spring 2000, p. 5).  

The first arose from the d i scovery by 
Hubble that there i s  a redsh i ft of l i ght 
from astronom i ca I objects that  
i ncreases proport io n a l l y  to  t h e i r  d i s
tance from the Earth .  Th is  was immedi
ately hypothesized to mean that a l l  vis i
ble objects are rush ing  away from any 
point of observation, so the redshift i s  a 
Doppler effect.  T h i s  i n  turn  spawned 
the Big Bang model of c reat ion, wh ich  
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wou l d  g i ve us  the k i nds  of break
th roughs  that may make the D N A  
sequence information usefu l .  For exam
ple, how many researchers are look ing 
at  the electromagnetic characteristics of 
l iv ing systems, or the potentia l  of th ree
d imensional DNA structure to act as an 
e lectromagnet i c  t ransm itter a n d  
receiver? Where is the research looki ng 
for the fundamental differences between 
l iv ing and non-l iving processes? Most of 
it h a s  been s i de l i ned, w h i l e  pr ivate 
research efforts, l i ke that of Celera, are 
conducted for the purpose of "pr ivatiz
i ng"  the u se of the ,h u m a n  genome,  
through patents and other means .  The 
privatization efforts have gotten so out  
of  control that many biotech companies 
rece n t l y  were s u b m it t i ng  patents for 
fragments of human gene sequences, for 
which they had no c lue as to their func
tion ! 

It may p lay on Wal l  Street or the NAS
DAQ m a rketp l ace, where the m u c h  
overva l ued specu lative bubble thr ives 
on such hype. But are any scienti sts i n  

i m med i ate ly  c a m e  i n to confl ic t  wi th  
known laws of  physics. Those had to be 
b o l d l y  set a s i de i n  favor of a nother  
hypothes i s  known as " i nf lat ion . "  And 
so o n .  H ypotheses bu i l t on  fai led 
hypotheses.  N oth i n g  cou l d  be p re
d i cted, o n l y  postu l ated and thence 
retrodicted . Such attempted predictions 
as  that of the degree of a n i sotropy of 
the cosmic background rad iation fa i led 
repeated l y  c l e a r  down to leve l s  of a 
part i n  1 05, where the perpetrators of 
th is  k ind of "physics" are doubtless st i l l  
bus i ly hypothesizing. 

The second problem area was that of 
ga l act ic  dynami cs, wh ich  observab ly  
confl i cted with macro-mechan ics ,  as 
known s i nce Newton ,  u n less  a lot of 
i nv is ib le mass were present. So, it was 
hypothes i s  t ime aga in ,  and all sorts of 
weird ad hoc i nventions were promptly 
forthcom ing  to account for the neces
sary "dark matter," such as WIMPs, mas
s i ve photons or neutr i nos, and q u a r k  
M c N uggets. ( I n  a few more years o u r  
po l i t i ca l l y  correct breast-beaters and 
Ch icken L i ttles wi l l  doubtless be blam
ing N ASA space garbage.)  In th i s  new 
D i sney World of Science a l l  i t  takes is 
an hypothesis and, voi la, instant profes
sorsh ip  for l i fe and world med ia accla im 
for 1 5  minutes. 

the field  foo l i ng themselves i nto th ink
i ng that  t h i s  type of " s pec u l at i ve" 
research w i l l  lead to a breakth rough,  
which even if fou nd,  wi l l  ever be used 
for the benefit of the hea lth of the pub
l ic ?  The next t ime someone tries to sel l 
you a " Book of L i fe,"  it wou ld be wise 
to ask who the author is .  

For c larity, we should add that we do 
not in any way endorse the argument 
that because advanced genetic research 
cou l d  be u sed for extremely ev i l  p u r
poses, it shou ld  therefore be stopped. 
Horror scenarios cou ld be, and are, con
ce ived in c o n nect i o n  wi th  nea r l y  a l l  
a reas  o f  s c i e nce-n u c lear  resea rch,  
space, and so forth. The qu ickest way to 
make such scenarios a real ity is to stop 
the progress of science. 

Yes, the genome sequences cou ld be 
u sefu l as a fi rst step toward med i c a l  
breakthroughs, but only if other research 
does not s u ffer from the same I i near, 
reduct ion ist view of l iv ing systems that 
p lagues the Human Genome Project. 

-Colin Lowry 

Now comes Ma rmet a n d  s po i l s  a l l  
that. What a k i l ljoy! I t  turns out-as any 
s c h o o l boy s h o u l d  know a n d  most 
physics professors don't-that molecu
lar  hydrogen ( u n l i ke atomic hydrogen) 
is electromagnet ical ly practica l ly  unde
tectab le :  It is the perfect prototype of 
"dark" (transparent) matter, and it is fi l l 
i ng space by the bu she l  a n d  peck,  in  
c o n sequence of i ts bei n g  formed 
exotherm a l l y  ( semi - i rrevers ib ly) when 
two H-atoms meet u nder the right con
d i t i o n s  . . .  and H -atoms have been 
meeting and mating in space for b i l l ions 
of years. 

What's more, long  before the p res
ence of al l  this "dark" transparent mat
ter i n  space was recogn i zed, Marmet 
h ad the tem e r i ty to p red i ct its e x i s 
tence o n  t h e  basis of h i s  own s po i l 
sport hypothes i s :  that photons  trave l 
l i n g  l o n g  d i sta n ces  t h rough  ten uo u s  
transparent matter are accurate ly  for
ward-scattered, so that ste l l a r  i m ages 
are not d i storted, but are s l i ghtly " red
dened" because of a t i ny loss of energy 
i n  each scatte r i n g  event .  T h i s  agreed 
with the c lass ica l  opt ics  of t ransparent 
med ia .  

M a rmet c a l c u l ated how m u ch 
hyd rogen h a d  to be i n  s p a c e  to 

Continued on page 7 
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Cascade Mountain Uplift 
May Explain Strengthening 
Ice Age Cycle 
An examination of the Cascade Mountain concordant summit elevated 
Pliocene peneplain at 6,000 feet as an uplifted erosion surface, 
produced by Pleistocene uplift since 800,000 years before present. 
by Jack Sauers 

Deep-sea core data over the past 
800,000 years show a strengthen ing 

of the recurrent cyc le  of Ice Ages, pro
voked approx i m ately every 1 00,000 
years by the M i l ankovitch eccentric ity 
cycle of the Earth's orbit. Our field geo
logic studies suggest that the strengthen
ing of glaciation in recent cycles, is very 
l i kely a resu l t  of the major neotecton ic  
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upl ift which we have detected in the Cas
cade Mountain range (and which extends 
north to Alaska and south i nto Oregon 
and California), over that time frame. 

The observed upl ift of glacial terraces 
is strongest in the last four  g laciat ions:  
about 400 feet for three of the last four  
cycles, with the  last one, over the past 
1 00,000 years, far exceeding all others. 
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We suspect that the i ncreasing height of 
this Western mounta in  range contributes 
to the changes i n  atmospheric c i rcu la
t ion  that perm it the southward move
ment of g lacia l  masses down the North 
American continent during Ice Ages. 

The Milankovitch Cycles 
Long-term c l i m atic change is d r iven 

by t h ree so la r  astronomic  cyc l es :  the 
precession of the equinox (rv 20,000 
years, when adjusted for advance of the 
peri he l ion ) ,  var iat ion i n  the ax ia l  t i lt, 
known as obliqu ity (rv 40,000 years), 
and c h ange i n  the eccentricity of the 
Earth's orbit (rv 1 00,000 years). These 
relationsh ips and their  correlation with 
a rec u r r i n g  cyc l e  of Ice Ages, over 
approximately the last 1 .6 m i l l ion years 
( known as the Pleistocene epoch), were 
fi rst worked out by Alfred Wegener and 
Mi lut in Mi lankovitch i n  the first decades 
of the 20th century. 

For reasons not comp l ete ly u nder
stood, the variat ion i n  eccentr ic i ty has 
been the dominant cycle, producing peri
ods of extensive N orthern Hemisphere 
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glaciation and global coo l i ng known as 
an Ice Age. Periods of g laciation cover
i ng most of the northern parts of the 
United States, Western Europe, and Asia, 
of approximately 1 OO,OOO-year duration, 
have been fol lowed by a thaw of about 
1 0,000 years d u rat ion ,  known as an  
I nterg lac i a l .  We a re approx i mately 
1 0,800 years into the present I nterglacial 
(known as the Ho l ocene),  l e ad i n g  
informed c l imatologists t o  suspect that 
the Earth is entering a new Ice Age. 

Glacial Terraces on the Peneplain 
Eight g lac ia l  terraces a re developed 

along the west side of Table Mountain  at 
the old gold-mi ning Swauk Creek Min ing 
District northeast of Cle Elum, Wash.  The 
summit of the peneplain (an area reduced 
almost to a p la in  by erosion), at arou nd 
6,000 feet, is l i ke ly  present on the top 
layer. However, magnetic polarities of the 
wind-blown loess on the top may be the 
reverse of today, because upl ift has taken 
place over the past 800,000 years, as can 
be seen from the increasi ngly strong gla
cial terraces visible every 400 feet down 
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the  west s ide  of  the  mou nta i n  from the  
5 , 600-foot e levation to  the 2 , 5 00- to 
2,600-foot elevation.) 

The 400-foot-stepped g lac ia l  terraces 
a re rel ated to the 1 00,000-year 
Mi lankovitch eccentr ic ity cycle dr iving 
the cycle of glacial  advance and retreat. 
T h i s  g ives a rate of u p l i ft of 400 
feet/l 00,000 years, or 40 feet/l 0,000 
years, which corresponds to the 40-foot 
contour interval on the 7.5 minute topo
graph ical  q uads of the U .S.  Geological 
Survey, which reveal the terraces q u ite 
wel l .  Th is  a lso amou nts to 0.4 feet/l 00 
years, as produced by the glacial ice ero
s ion of the Ice D i stributive G lacial Sys-

"Continued uplift . . . will 
cause even greater global 
cooling over the decades 

ahead, from the added 
orographic (mountainous) 

effect on atmospheric 
circulation. " 

G LACIAL TERRACES FROM 
THE LATE PLEISTOCENE 

(up the West Side of Table Mountain 
Liberty Area, NE of Cle Elum, Wash.) 

Major glacial terraces in the Liberty area 
of the Cascade Mountains in Washing
ton state a re found uplifted a t  roughly 
4 00-foot intervals of elevation, corre
sponding to the lOO,OOO-year Ice Age 
glacia tion cycle, caused by change in 
the eccentricity of the Earth's orbit. 

Source: Composite from U.S. Geological Survey 7.5 
Minute Tapa Quadrangles of Blewett Pass and Ub
erty. Contour I nterval 40 feet, 1 :24,000 scale on the 
originals. 

tem, which has been present more than 
90 percent  of the t ime d u ring  the past 
800,000 years. 

I nterg l a c i a l s ,  l i ke the  present  one,  
have occurred over on ly  1 0  percent of 
the t i me period. Condit ions of deterio
rat ing Little Ice Ages, as we have experi
enced over the past 650 years, indicate 
t h at the  c u r rent  I nterg l a c i a l  h as been 
over for some time. These Litt le Ice Ages 
have come in even-numbered centuries 
(in the 1 200s, the 1 400s, the 1 600s, and 
the 1 800s), and wi l l  be producing great 
c l i matic weather extremes in the 2000s. 
The 2000s wi l l  be more severe, because 
the longer c l i mat ic cyc les  w i l l  add to 
the effects in the terminal  Holocene. 

One can a lso see from analysis of sea 
cores that the last  1 OO,OOO-year cyc le  
was  the most  extreme of  a l l  the P le i s 
tocene  g l a c i at ions ,  reach i ng a max i 
mum at  around 1 8,000 years before the 
present (YB P ) .  Cont i n ued u p l ift at the 
a bove rate d u r i n g  the  H o l ocene w i l l  
cause even greater g lobal coo l ing  over 
the decades ahead, from the added oro
graph ic  (mounta i nous) effect on atmo
spheric c i rcu lat ion;  th i s  w i l l  add to the 
blocking h igh effect of the atmospheric 
c i rcu lation, which i s  a l ready l i ke that of 
the last L ittle Ice Age. 

Western Side Uplift 
Along the western s ide of the Cascade 

M o u n ta i n  f a u l t  b lock  range, the  neo
tecto n i c  up l ift i s  more than 1 , 600 feet, 
ru n n i ng ac ross the  Mt .  S i  f a u l t  zone 
between the  2,600- to 2,500-foot eleva-
t ion  and the 1 ,000- to 800-foot e leva
tion of the rivers of the Puget Lowland, 
s u c h  as  the South  Fork S noq u a l m i e  
River, coming down off the Snoqualmie 
Pass w h i c h  i s  at the 3 ,000-foot e leva
t ion  developed back i n  t i m e  200,000 
years before present .  T h at fau l t  zone, 
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v i s i b l e  on aer i a l  s ide-scan photo 
mosaics, runs also as a Pleistocene Vol
cano L i n e  from Mt.  B a ker  vo lcano to 
Mt. S i 's fault scarp east of Seattle, to Mt. 
Rainier, and thence to Mt. Hood.1 

S imi lar upl ift relations a lso exist in  the 
Leavenworth area, west of Wenatchee, 
with upl ift of the Pl iocene (the epoch pre
ceding the Pleistocene glacial age) concor
dant surfaces to 6,000 feet i n  e levation 
from the 1 ,200- to 1 ,000- to 800-foot ele
vation of the val leys, over the past 800,000 
years. The largest nested, U-shaped cross 
val ley prof i le  is the largest there is in the 
area for the last 1 00,000 years. Simi lar ones 
are found across the Mt. Si fau l t  zone on 
the west side of the Cascade range; the val
leys of the Snoqualmie River, North, South 
and Middle  Forks; and, the Skykomish 
R iver Va l l eys, S i l l aguamisth Forks, and 
Skagit and Nookscack River Val leys. 

At Leavenworth, the 6,OOO-foot eleva
tion res idual peneplain is present on the 
west side of the Leavenworth Fau l t, as 
wel l , a lthough there were h i l l s  and low 
mounta i n s  above it  to more than 3,000 
feet in  elevation that were not bevel led by 
peneplanat ion,  but were s u bj ected to 
ear ly P l e i stocene g l ac iat ion before 
800,000 YBP. That is in Mt. Stuart and 
peaks going to the north in  the Pre-Ter
tiary root zone of the central Cascades. In  
some cases, there may have been regen
erat ion of thrust ing to Mid-C retaceous  
th rusts i n  the  early Pleistocene, such as  
the  Jack Mount and  Shuksan thrusts that 
happened in the Himalayas. 

That holds for areas west of the Ch i 
wau k u m  graben (a l owered port ion of  
the Eart h 's c ru st b o u n ded by f a u l ts ) ,  
bou n ded by the  Leavenworth Fau lt ,  
where concordant summ its are present 
at 6,000 feet i n  e l evat ion  over huge  
areas, which can be  seen on i n numer
able U .S .  Geological Survey quads that I 
have studied over the past 50 years. 

The Chiwaukum graben is bounded on 
the east by the Entiat Fault  zone. East of 
that, the Entiat Fau l t  B lock i nc ludes the 
6,OOO-foot concordant summits of an old 
peneplain that slopes to the east towards a 
North-South fault going down the Colum
bia River, and is sti l l  seismical ly active ( l ike 
the Leavenworth and Mt. Si fau l t  zones), 
as upl ift sti l l  proceeds on these fault zones. 
The Col umbia R iver is inc ised i nto the 
North-South Columbia River fau l t  zone 
visible on photos; it is both antecedent to 
rising structures across it, and superposed 
from o ld  basalts of Miocene Age-the 
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Bob Symonds/U.S. Geological Survey 

Mt. Baker volcano in the Cascades range, with a tent in the foreground. 

Columbia Basin Plateau Basalts, so exten
sive over Eastern Washington. 

U plift on the Mt. Stuart Block 
On each side, and south of the Mt. Stu

art quartz-diorite granitic block or massif, 
one fi nds a zone of serpentines (hydrous 
magnesium s i l icate) around the granitic 
block. There is a graben on the west side 
of the Mt. Stuart block, and upl ift over the 
past 800,000 years has occurred mostly 
outside the serpenti nes on  a norther ly  
trend ing neotectonic fault in  the position 
of an earl ier Tertiary fau lt along the east 
s ide of which it has a l so brought up the 
Mt. Stuart block, shedding granitic sed i
ments into that graben. 

On the south side of the Mt. Stuart block, 
a lthough there is a basal nonconformity 
with a rel ic magnetite laterite on the ser
pentines, evidence of a thrust fault is seen 
from overturning to the north in Swauk for
mation sed iments that over l ie  the basal 
nonconformity which trends in an east
west direction. Though thrust to the north 
in Tertiary times, there is also an indication 
that the northern side had upward normal 
faulting in the later Pleistocene. 

The N orth-South Leavenworth fau lt 
l i kely may have had the serpent i nes 
l y i ng on the gran it ic block, d ipp ing to 
the east or ig ina l ly  with normal  fau lt ing 
on  i t .  B u t  l ater compress ion from the 
west may have overtu rned the fau l t  to 
the east, g i v i n g  a h i gh-ang le  reverse 
th rust fau l t  d ipp ing  steeply westward . 
Upl ift on it was at least 4,500 feet i n  the 
l ast neotecton i c  u p l ift of the past 
800,000 years, and i s  sti l l  conti n u i n g  
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with quake epicenters located on it. 
I p l ace the rate of u p l i ft  at  400 

feet/1 00,000 years on the Mt. S tuart 
b l oc k, except for  the l a st g l ac i a t ion ,  
wh ich  I est i mate at  about  fou r  t i mes 
that. Beautifu l terraces developed along
side both the Wenatchee and Columbia 
Rivers as those r ivers downcut through 
the P l e i stocene,  and the fau l t b l ocks 
rose in  the Cascades, and are sti l l  r isi ng, 
as we go into th is  next major glaciation 
of the P l e i s tocene,  driven by the 
M i l a n k o v i c h  orb i ta l  cycles ,  whose 
effects have been increased by tectonic 
upl ift over the past 1 .6 m i l l ion years. 

I 'm preparing for an Ice Age. 
Jack Sa uers (6240 5th NW, Sea ttle, 

WA 98 1 07-2 7 2 7 )  is a retired field geol
ogist with 50 years experience explor
ing in the Cascade range. His a rticle 
"New Ice Age Looms" appeared in 2 1  st 
Century, Winter 7 997- 7 998, p. 4. 

Notes -------------

1 .  That fault zone might have geothermal power on it. 
(However, in view of the "Save the Earth" preser
vationist syndrome, I doubt that much geothermal 
exploration will be done on it until the Ice Age 
becomes more acute.) Another locus for geother
mal power would be the right-lateral Mt. st. 8/Mt. 
Hood Fault zone striking N 23° W. This is the zone 
which showed explosive activity in 1 980, which 
may also correlate with the 1 50-year solar retro
grade cycle of Utile Ice Ages, as suggested by evi
dence from GISP2 ice cores, and oxygen-isotope 
data from tree rings in Califomia. 

My extensive research reports on Mt. St. 8 are 
in the archives of the MI. SI. 8 Collection, North
west Collection, University of Washington 
Library; the archives of the U.S. Geological Sur
vey, Geophysics Laboratory, Division of Geol
ogy, Olympia, Wash.; and the Foundation for 
the Study of Cycles. 
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Letters 
Continued from page 3 
acco u n t  for the H u b b l e  red s h ift .  T h e  
f i g u re was about  1 0  t i m e  m ore t h a n  
astrophys ic i sts at  the t i m e  wanted to 
be l i eve in . . .  but now it t u r n s  out to 
be a b o u t  r i g h t,  w h e n  i n te rpreted i n  
terms of the molecu la r  hydrogen den
s i t ies needed to acc o u n t  for  g a l act ic  
dynamics sans WIMPs, and for redsh ift 
sans Bang. 

What's more, I have a private suspi
cion that this new "ti red l i ght" mecha
n i s m may acco u nt for  H a l t o n  A rp's  
w i d e l y  i g n o red observat i o n s  w h i c h  
m a k e  i t  p l a i n  t h a t  q u asars a re n o t  i n  
genera l  s i tu ated at  cosm i c  d i stances 
but are much closer, hence l ess i mpos
s i bly energet ic ,  t h a n  h a s  been  su p
posed on  the b a s i s  o f  t h e  a s s u m ed 
Doppler-redsh ift mechan i sm;  and that 
quasars are phys ica l ly associated with 
ga laxies, as he says, where in  they may 
be su rrounded loca l l y  by h i gher-than
average-dens i ty c l o u d s  of m o l ec u l a r  
hyd rogen-w h i c h  i mpart a n o m a l o u s  
redsh ifts a s  a res u l t  o f  local i zed l ight
t ir ing.  

Phys i c i sts have come to depend on  
these two major  p ro b l e m  a reas  for  
everyth i n g  f rom theses to ten u re to 
Hawai ian  junkets. How tragic,  to have 
to say A l o h a  to both s i m u l taneo u s l y. 
And what turns the kn i fe i n  the wound 
i s  that Marmet has used only such e le
mentary physics that the WIMPers and 
quarkers, far from being i n  a position to 
do the i r  cu stomary arc h i tectura l  f ix- i t  
thing, by bui ld ing more stately hypothe
ses, now have to reckon w i t h  the  
hypotheses they h ave l o n g  s i nce 
accepted as gospe l ,  go ing back  to 
Maxwe l l 's equat ions  a n d  beyon d .  
Before t h e y  can j u st i fy m a k i n g  s h i n y  
new postu lates, they have t o  show that 
their grubby old ones do not suffice. But 
wi l l  the Professors accept t h i s ?  I t h i n k  
not. It is aga i nst thei r scholar ly rel ig ion 
to solve problems, rather than perpetu
ate them . 

I n  the ki ngdom of the se l f-b l i nded ,  
the one-eyed man i s  ignored. 

P.S. By the way, your editor ia l  in the 
Spr i n g  2000 i s s u e  q uotes L e i b n i z  as  
referr i n g  to  " m e re mathemat i c i a n s . "  
You m ight  be i n te rested t h a t  E d g a r  
A l l a n  Poe, i n  " T h e  Pur lo i ned Letter, "  
uses the  s a m e  p h rase .  I t h i n k  some
where near the  end of  that tale, he says 
somet h i ng to the effect that  the mere 

LETTERS 

European Space Agency 

New da ta from the Infrared Space 
Observatory (ISO) show huge amounts 
of molecula r h ydrogen in space, as 
predicted by Pa ul Marmet, a decade 
ago. Here, an artist's drawing of the 
ISO. 

mathemat ic ian  "can not be trusted out 
of equal  roots" ( referr ing to quadratic 
equations). 

Thomas E. Ph ipps, Jr. 
Urbana, I I I .  

Kepler's Laws and 
Extrasolar Planets 

To the Editor: 
As reported in the very good art ic le  

by Marsha F reeman on the  compe l l i ng  
search for p l a n ets a round  other  stars 
( " T h e  G row i n g E v i d e n ce of P l a n ets 
B e y o n d  O u r  S o l a r  Syste m , "  Spr i n g  
2000, p .  46), the astronomers now d i s
cove r i n g  these  new p l a nets  a re 
foc u s s i n g  o n  t h e i r  very u n expected 
m a s s .  The p l a n ets are as  l a rge as 
J u p i te r  or l a rger, gaseous ,  yet r e l a 
t i ve l y  v e r y  c l ose  to t h e i r  sta r s ;  t h i s  
a n o m a l y  preocc u p i es t h e  p l a net
h u nters. 

In another way, however, these very 
anomalous planets are qu ite l awfu l .  I n  
t h e  U ps i lon  Andromedae system,  the 
o n l y  star-wi th - m u l t ip le-p l a n ets con
fi rmed so far, it i s  evident that the orbits 
of the  t h ree p l a n ets around th i s  star, 
obey the Keplerian constraints of plane-

tary motion, by wh ich Johannes Kepler 
f i rst showed the l awfu l order ing of our 
S u n ' s  S o l a r  Syste m .  Spec i f i ca l l y, for 
planets B and C (Upsi lon Andromedae), 
the rat io of the cubes of their  d i stances 
f rom the s tar, a n d  t h e  rat i o  of the 
squares of  the i r  orbital periods, are both 
approxi mate l y  1 /2 , 600. For p l anets C 
and 0 (Ups i lon Andromedae), the ratio 
of d i st a n ces  c u bed,  a n d  the  rat i o  of 
per iods  s q u a red ,  a re both appro x i 
mately 1 /28.  

N o  d o u bt the  p l a n et -hu nters are 
aware of th is ,  and a re us ing these Kep
l er i a n  c o n stra i nts  i n  c a l c u l a t i n g  the  
orbital  d i stances of  the new p lanets i n  
the Ups i l o n  Andromedae syste m .  B u t  
perhaps i t  should remind them, that the 
mass-ratios among Earth, Mars, J upiter, 
Saturn a re less essentia l  character ist ics 
of a solar system, than are Kepler's l aws 
of the orbits of those p lanets. The fau l t  
we're f ind ing  wi th  these newly d iscov
ered p lanets, may l ie "not i n  our  stars, 
but in ourselves." 

Pau l Ga l lagher 
Leesburg, Va. 

Marsha Freeman Replies 
The real  c h a l lenge to astronomers,  

wi th  the d i scovery of these extraso l a r  
p l a nets,  a re t h e i r  l a rge masses a n d  
unusual orbital positions, which cannot 
be exp l a i ned th rough  conve n t i o n a l  
planet-formation theories. 

Dr. Alan Boss Replies 
Mr. G a l l agher  notes that the orbita l  

periods and d istances for the three plan
ets i n  the Ups i lon  Andromedae system 
obey Kep ler's t h i rd l aw. T h i s  does not 
constitute i ndependent confi rmation of 
Kepler's t h i rd law in another p lanetary 
system, however, because Kepler's th i rd 
l aw was u sed to convert the observed 
orbital periods i nto the orbital d istances. 

The rad ial  veloc ity technique used to 
detect t hese p l a n ets  y i e l d s  o n l y  t h e i r  
o r b i t a l  per iods ,  not  t h e i r  o rb i ta l  d i s
tances, and astronomers are so confi
dent that Kepler's th i rd l aw wi l l  apply in 
other systems that it i s  rout inely used to 
convert orb i ta l  per iods to orb i ta l  d i s
tances. 

Or. A lan P. Boss, the author of Look
i n g  for E arths :  The Race to F i nd N ew 
So lar  Systems, is a theoretician at the 
Carnegie Institution of Washington. 
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South African President Mbeki: "Every 
year in the developing world 1 2. 2  mil
lion children under 5 years die, most of 
them from causes which could be pre
vented for just a few U. S. cents per 
child. They die largely because of world 
indifference, but most of all, they die 
because they are poor. " 

NASA 

THE VASIMR ROCKET CONCEPT 
The VASIMR engine consists of three 
linked magnetic cells, the first of which 
ionizes the main injection of a propel
lant gas, such as hydrogen, creating a 
plasma. The middle cell acts as an ampli
fier to further heat the plasma, using ion 
cyclotron resonance hea ting. In this 
process, radiowa ves heat the plasma. 
The rear cell is a magnetic nozzle, which 
con verts the energy of the plasma into 
directed flow which is then magnetically 
exhausted to provide thrust. 
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SOUTH AFRICAN PRESI DENT ON AI DS: 'THEY DIE BECAUSE THEY ARE POOR' 
South African President Thabo Mbeki shook up the 1 3th I nternational AIDS con

ference by stressing in h is welcoming speech that "the world's biggest k i l ler and the 
greatest cause of i l l-health and suffering across the globe, inc lud ing South Africa, is 
extreme poverty." In reviewing the AI DS crisis in Africa, along with other ki l ler dis
eases, Mbeki told the 1 1,000 delegates on Ju ly  9 that one of the consequences of 
this [health] crisis is the deeply d isturbing phenomenon of the col lapse of immune 
systems among m i l l ions  of our  peop le ,  such  that the i r  bod ies  have no natural  
defence against attack by many vi ruses and bacteria . . . .  I came to conclude that 
we have a desperate and pressing need to wage a war on a l l  fronts to guarantee and 
realize the human right of a l l  our people to good health . "  

UNSCEAR CHAIRMAN CHASTISES U.N. F O R  SCARE REPORT ON CHERNOBYl 
Dr. Lars-Erik Holm, the chairman of the U n ited Nations Scientific Committee on 

the Effects of Atomic Radiation (UNSCEAR), sent a detai led letter to U . N .  Secretary
General Kofi Annan June 6, protesting the ly ing report on Chernobyl issued by the 
U . N .  Office for the Coordination of H u man itarian Affai rs (OCHA). The report, titled 
"Chernobyl-A Cont inu ing Catastrophe," he said, " i s  fu l l  of unsubstantiated state
ments that have no support i n  scientif ic assessments." Dr. Ho lm,  who is a l so the 
D i rector-General of the Swed ish Rad iat ion Protect ion I nst itute, tel l s  Annan that 
there are only about 1 ,800 cases of ch i ldhood thyroid cancers, not the more than 
1 1 ,000 stated in  the OCHA report. He a lso reiterates the statement in the U NSCEAR 
report released this week that apart from the increase in  thyroid cancer in chi ldren, 
"there is no evidence of a major publ ic health impact attributable to radiation expo
sure 1 4  years after the Chernobyl accident." As for other assertions by OCHA, Dr. 
Holm writes, " I t  is h igh ly remarkable that an organ ization i n  the U n ited Nations 
system can publish such scientifical ly  unfounded statements . "  

PLASMA ROCKET, UN DER DEVELOPMENT, COULD CUT MARS TRAVEl TIME 
The Advanced Space Propu ls ion Laboratory at NASA's Johnson Space Center 

s igned a contract with MSE Technology App l ications, I nc . ,  of Butte, Montana, in 
June to develop technologies for a plasma rocket, which cou ld be the precursor to a 
fusion rocket. The laboratory d i rector, Fran k l i n  Chang-D iaz, is a NASA astronaut 
with a doctorate in  applied p lasma physics and fusion technology, who has enthu
S i ast i c a l l y  supported the concept s i nce 1 9 7 9 .  The Var i a b l e  Specif ic  I m p u lse 
Magnetoplasma Rocket (VAS IMR) "provides a power-rich, fast-propulsion arch itec
ture, " Chang-D iaz sa id,  and wou ld cut i n  ha l f  the t ime requ i red to reach Mars 
(three months instead of seven to eight months). 

U n l i ke chemical rockets, which can only produce thrust at a constant rate for a 
short amount of burn time, the VASIMR technology has the capabi l ity of modulat
ing the plasma exhaust to maintain a constant but variable thrust. Among the new 
technologies being developed for the concept, are magnets that are superconduct
i ng at space temperatures, compact power-generation equ ipment, and compact 
radio-frequency systems for plasma generation and heating. 

I n  its fi rst-generation appl ication, VASIMR would requ i re a 1 a-megawatt nuclear 
reactor to produce the radiowave heating of the plasma. The u ltimate goal is to use 
the plasma in  a fusion reactor d i rectly. 

SIX NEW EXTRASOLAR PLANETS DISCOVERED BY EUROPEAN ASTRONOMERS 
A cache of six newly discovered planets outside our Solar System was announced 

on May 4 by a European team of astronomers work ing at the Southern Observa
tory's faci l ity in La S i l la, Chi le. The leaders of the group, Michel Mayor and Did ier 
Queloz, announced the fi rst d iscovery of an extrasolar planet in 1 995 .  S ince then, 
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more than 30 such bod ies have been fou nd, most of them by the American team 
led by Paul Butler and Geoffrey Marcy. Because of the l im its of the detection meth
ods used, most of the extrasolar planets that have been d iscovered so far are at least 
the mass of the planet Jupiter. But the European team has found one planet, in orbit 
around star HD 1 68746, that is estimated to have a mass of only 80 percent that of 
Saturn-only the th i rd star to have such a relatively smal l -mass p lanet.  (See the 
Spring 2000 issue of 27 st Century for background.) 

NEW DAN ISH BRIDGE CONN ECTS SCANDINAVIA TO CONTINENTAL EUROPE 
The 1 O-m i l e  long 0resund  F i xed L i nk,  a br idge, tunne l ,  and arti f ic ia l  i s l and,  

opened Ju ly 7, l i n k i n g  Copen h agen, Denmark,  with Mal moe, the l argest c ity in  
southern Sweden. The $3-bi l l ion bridge project has two levels, a four-lane h ighway 
on top and a rai l  l i n k  below, which run S mi les over the 0resund sound, descend 
onto a 2.S-mi le artific ia l ly  made is land, and then into a 2.3-mi le tunnel, at the Dan
ish end. For residents of southern Sweden, Brussels is now nearer than the Swed ish 
capital, Stockholm. 

The bridge is one of the three major i nfrastructure projects Denmark planned in 
the beginn ing of the 1 990s. The f irst to be completed was the Great Belt Fixed Link, 
which connects the eastern and western parts of the country. The th i rd project, sti l l  
in  the plan n i ng stage, i s  an 1 8  km-Iong rai I and road bridge i n  the western part of 
the Baltic Sea, connecting southern Denmark with northern Germany. 

ECO-TERRORISTS ESCALATE VIOLENCE ON THE U.S. WEST COAST 
Two bombs were d i scovered i n  Eugene, O regon ,  on May 30, at the Tyree O i l  

Company, that cou ld have wiped out a four-city-block area and k i l led hundreds of 
people, had they not been defused by pol ice. The bombs had been placed on top 
of the gas tanks of two large tanker trucks, and were d iscovered when a bomb fel l  
off one o f  the tankers a s  i t  started t o  move. Accord ing t o  private investigator Barry 
Clausen, the two devices were identical to the bombs used by the Earth Liberation 
Front in  the f irebombing of a ski resort under construction in  Va i l ,  Colorado, and at 
the Monmouth, Oregon, arson f ire at Boise Cascades, which destroyed a factory on 
Christmas Day 1 999.  B lueprints for bu i ld ing these type of bombs can be fou nd at 
the web sites of both the Earth First! Journal and the Animal L iberation Front (ALF) .  

Accordi ng to Clausen, the FB I  has i mposed a complete blackout of news of this 
attempted bombing. 

ElECTRICITY DEREGULATION CAUSES EARLY BLACK- AND BROWN-OUTS 
The increasing deregulation of the e lectric uti l ity industry is leading to a shortage 

of generating and transmission capacity, which is now endangering the rel iabi l ity of 
the nation's electricity supply. Even before this summer began, supply shortages i n  
Cal ifornia caused i nterruptions of service, w h i l e  the combi nation of agi ng equ ip
ment and lack of sufficient capacity i n  New York forced Con Edison to shut off elec
tric power to ent i re neighborhoods in the city. 

I n  response to the shortage, pr i ces for a megawatt-hour  of electri city have 
zoomed from $30 to more than $3,000 i n  some instances, as specu lators in  the spot 
market hold consumers hostage to thei r profit making. This  chaotic state of affa i rs 
has driven some statewide I ndependent System Operators, responsible for operat
ing the electric grid, to appeal to state and federal agencies to place a cap on the 
price that can be charged for reserve peaki  ng power. The U .S.  Senate recent ly 
passed a b i l l  to mandate ru les to ensure the i ntegrity of the interconnected gr id sys
tem, because the ut i l ity industry has warned that fu l l -scale col l apse of frag i le  sys
tems is not out of the question, as ut i l ities "compete" for business, rather than coop
erate to ensure rel iabi l ity. 

Jan Kofod Winther/PhotoArchives of the 0resund 

The 7 6  km-Iong bridge over the 0re
sund, the narrow strip of water separat
ing Denmark and Sweden. 

"Now, where did I put tha t  ad for 
choosing a cheaper power company?" 
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VIEWPOINT 

Genetically Engineered Crops Can Feed the World! 

Anti-technology activists accuse cor
porat i o n s  of " p l ay i ng God" by 

genet ica l ly improv ing  crops, but it i s  
these so-ca l l ed envi ronmenta l i sts who 
are rea l ly playing God, not with genes 
but with the l ives of poor and hu ngry 
peop le .  Wh i Ie act i v i st organ izat ions 
spend hundreds of  thousands of  dol lars 
to promote fear through ant i-science 
newspaper ads, 1 .3 b i l l ion people, who 
I i ve on l ess  than  $ 1  a day, care o n l y  
about f inding their next day's meal .  

B i otec h n o l ogy is  o n e  of the best 
hopes for s o l v i ng  the  food needs of 
the poor today, when we have 6 b i l 
l i on  peo p l e  i n  t h e  w o r l d ,  a n d  cer
ta i n l y  i n  the n ext 30 to 50 years ,  
when t h e re w i l l  be 9 b i l l i on  o n  the 
globe. . 

Products from biotechnology are no 
less safe than trad itiona l ly  bred crops. 
In fact, they may be even safer, because 
they represent sma l l ,  precise alterations 
with the i ntroduction of genes whose 
biology is wel l understood . Often these 
genes a re der ived from other food 
crops. F u rther, geneti ca l l y  i mproved 
products are subjected to i ntensive test
i ng, while conventional varieties have 
never been subjected to any such regu
lation for food safety or environmental 
impact. 

Trad i t iona l  methods of deve lop ing  
crops i nv o l ve w i l d  c rosses w i t h  
weedy re lat ives of c r o p  p l a nts, a n d  
many character i st i cs ,  s u c h  as resi st
ance to d i sease and pests, have been 
rout ine ly  in troduced i nto crop p lants 
from their  weedy and d i stant relatives 
over h u n d reds of years. H u ndreds of 
u n known genes,  of whose t ra i ts we 
have l i tt le knowledge, a re a lso in tro
duced i n to these food crops th rough 
these conve n t i o n a l  p l a n t  b reed i n g 
methods. 

T h i s  c ross-breed i n g  has posed no 
ser io u s  th reat to the envi ronment  i n  
terms of crop invasiveness, gene f low 
to weeds, or b i od ivers i ty. Yet, these 
fears a re i n voked for genet i ca l l y  
i mproved crops, which possess s imi lar 
traits but which are developed through 
rapid genetic-modification processes. 

Many of these "concerns" are tech-
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by Dr. Channaputra S. Prakash 

n ica l  i ssues that cou ld be add ressed 
through appropriate research, and not 
through emotional debates or m i l itant 
act i v i s m .  But p u b l i c  percept ion  i s  
be i n g  m a n i p u l ated b y  fri nge gro u p s  
opposed t o  progress a n d  bei ng  taken 
advantage of by pol iticians. 

The Real Benefits 
Peop le, who batt le weather, pests, 

and plant d isease to try to raise enough 
for their  fam i l i es, can benefit tremen
dous ly  from b iotec h n o logy, a n d  not 
just from products created by large cor
porations.  For example, publ  ic-sector 
i n st i tut ions  a re conduct i n g  work on  
h i g h-yie ld r ice, v i rus-res istant sweet 
potato, and more healthfu l  stra i n s  of 
cassava, crops that are staples in  devel
oping countries. 

B iotechnology improvements are i n  
development that wou ld a l low hybrid 
r ice to be colo n i zed by bacter ia  that 
f i x  n it rogen from the atmosphere .  
P l a nts  that  a re a b l e  to f i x  n i trogen 
improve productivity i n  the absence of 
synthet ic fert i l izers (wh ich  are typ i 
cal ly  unava i lable t o  poor farmers). Fur
ther, i m proved too l s  such  as c ryop
reservat i o n ,  developed by b i o
technologi sts, w i l l  he lp  i n  the ex situ 
preservation of biodiversity, whi le  cre
ative techn iques, such as gene shuf
f l i ng, wi l l  help create more biod iver
s i ty and, perhaps, wi II even re-create 
extinct crop traits. 

Molecu lar bio logy techn iques, such 
as the use of DNA markers a n d  
genom ics ,  a re prov i d i n g  v a l u a b l e  
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i nsights into the dynamics of biodiver
s i ty i n  crop p l ants,  a n d  t h u s  h e l p i ng 
our  efforts to u nderstand crop evo lu 
t ion  and  relatedness between d i fferent 
varieties, thus enab l i ng the i ntel l igent 
use of the avai lable biodiversity. 

The anti-biotech activists incorrectly 
suggest that the i ntegration of chemical 
pest i c ides a n d  seed-use h a s  l ed to 
lower returns for farmers.  To support 
that a rgu m e n t, they po i n t  to one 
obscure study, whi le  ignoring other, far 
m o re comprehens ive  a n d  respected 
studies that report increased net returns 
and reduced chemica l  use. 

To take o n e  exa m p l e  of lowered 
costs: I mproved product ion econom
ics, the i ntroduct ion of crops sp l iced 
with a gene that causes them to pro
d u c e  a n a t u r a l  i n sect i c i d e  (B t ) ,  and 
herbicide-res i stant crops, have forced 
tremendous com petit ion in the herbi
cide and insecticide markets. Prices of 
many herbicides and insecticides have 
been s lashed by more than 50 percent 
i n  these markets.  S u c h  pr ice  reduc
t ions have led to s ign if i cant d i scount
i ng of weed a n d  i n sect control  p ro
g r a m s  a n d  h ave even benef i tted 
farmers w h o  h ave n ot yet adopted 
biotechnology crops. 

None of these benefits w i l l  be real
ized, however, i f  Western-generated 
fears about biotechnology halt research 

Dr. C.S. Prakash is a Professor of Plant 
Molecular Genetics and the Director of 
the Center for Plant  Biotech nology 
Research at Tuskegee Un iversity. He 
oversees the research of food crops of 
importance to developing countries, 
and the training of postdoctoral scien
tists, graduate students, and undergrad
uate students in plant  biotechnology. 
The founder of AgBio World (see 
http:// www.agbio world. com). which 
has been a ctive in promo ting the 
benefits o f  bio- engin eering a n d  
countering t h e  l ies o f  o verzeal ous 
e n vironmen talists, Dr. Pra kash 
recently orga nized more than 2, 000 
scientists to sign a statement support
ing agricultural biotechnology (see 
box, p. 1 2). 
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funding and close borders to exported 
biotech products. Anti-biotechno logy 
act iv i sts a rgue aga i n st Western-style 
cap i ta l i sm and for bout i q u e  m arkets 
that se l l  orga n i ca l l y  grown,  b i otech
free foods. But their arguments are not 
relevant to the issue of meet ing human 
needs or developing a susta i nable and 
diverse ecology. 

The Right Way to Biodiversity 
The preservation of biodiversity w i l l  

b e  crit ical t o  t h e  susta i ned success of 
agriculture. Contrary to the hysteria of 
the e l it i st environmenta l i sts, we must 
develop  a hea l thy work i ng re l at ion
sh ip  among governments of  deve lop
i ng nat ions ,  sc ient i sts ,  and  m u l t i n a
t ionals .  

For exa m p l e, in the case of I nd i a, 
the  government's D e p a rt m e nt of 
B iote c h n o l ogy, and  other s c i e n t i f i c  
agencies, have done adm i rab le  work 
to deal with safety issues of genetica l ly  
i m p roved crops by deve l o p i n g  a 
strong, rel iable, and trustworthy regu
latory mechanism to meet the rightful 
concerns of the I nd i a n  p u b l i c  about 
the pos s i b l e  i m pact of g e n et i c a l l y  
i mproved crops on the envi ron ment 
and  h u m a n  h e a l t h .  The e x i st i n g  
biosafety framework now requ i res that 

a l l  genet i ca l l y m o d i f i ed orga n i s m s  
m ust undergo a r igorous review and 
safety assessment prior to thei r  import, 
f i e l d  test ing, or release. The govern
ment should a lso enhance its legal sys
tem by i nst i tut ing penalt ies for those 
who do not fo l l ow the regu l at i o n s ,  
strengthen and  enforce i t s  ant i -trust  
l aws to prevent monopo l ies ,  and 
i m pose product- l iabi l ity laws to force 
corporate respons ib i l ity. 

Scientists and companies involved in  
genet i ca l l y i m p roved crop deve lop
ment, on their part, have an obl igation 
to be transparent about their affai rs and 
make efforts to com m u n icate wi th  
farmers and  the publ ic about the  nature 
of their products and any inherent risks 
they pose.  Mu lt i nat iona l  com pan i es 
have vast resources, with a huge edge 
in their knowledge base, and can play 
a constructive role in  Ind ia's progress. 
Few I n d i a n  compan ies  have s u c h  
resou rces or a w i l l i ngness t o  invest i n  
long-term projects, with I ittle hope of 
i m med i ate reven u es, i n  the face of 
polit ical and economic uncertainty. 

'Royalty Free' Licensing 
The m u lt i nat ional  b iotech compa

n ies, on their  part, should soften their  
pos i t ion  on i nte l l ectu a l  property by 

Corn that can combat anemia is in the works. Here, geneticist Victor Raboy 
examines a plant from a new line of corn he developed, which may help the 
body to better absorb and use iron. The grain from the new corn is designed to be 
95 percent lower in phytic acid, a compound that reduces nutrient absoption 
during human digestion. 

. 

More nutritious rice is expected from 
the descendants of these plants, whose 
a ncestors were grown by Gideon 
Schaeffer from tissue-cultured cells spe
cially selected for their high lysine con
tent. 

p rovi d i n g  " royalty free" l i cens ing  of 
their core technologies for use by pub
l i c  institutions such as ICAR (the Indian 
Cou nc i l  for Agr icu ltural  Research)  on 
noncommerc i a l  and orphan crops of 
importance to Indian farmers and con
sumers such as bajra, thur dal ,  horseg
ram, and  rag i .  Fu rther, these compa
n i es s h o u l d  cons ider  vo l u ntar i l y  
estab l i sh ing a trust fund from the prof
its generated by genetica l ly improved 
crops, to promote biodiversity conser
vat ion  and  p u b l i c  awareness  of 
biotechnology. 

T h e re i s  a l so a need to foster 
research i nto the soc ia l ,  eth ica l ,  eco
nomic ,  and  envi ronmental  i mpact of 
emerging technologies in agriculture as 
this wi l l  not only help predict any neg
at ive rami f icat ions  of s u c h  i nterven
t ions, but a l so evolve strategies to deal 
with them. 

The Real Hysteria 
A frequent fear i nvoked agai nst the 

use of genet i ca l l y  i m proved crops is  
thei r  poss ib le  i mpact on the envi ron
ment. But  what can be more envi ron
menta l ly f r iend Iy  than a crop var iety 
that requ i res l i ttle or no pesticide? How 
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can a crop variety that i s  th ree t imes as 
prod uct ive-a nd t h u s  decreases the  
p ress u re to c u t  down forest l ands  for 
agr i cu l t u ra l  expa n s i on-be agai n st 
nature? Yet, one hears that "biotechnol
ogy i s  i ncompatible with nature" and is 
"not natura ! ' '' 

We need to remember that agriculture 
is i nherently an "unnatura l"  activity! 

Human beings, s i nce the dawn of civ
i l i za t ion ,  h ave been medd l i ng w i t h  
nature t o  provide the needed food, fiber, 
a n d  s h e l te r  for the  sustenance of 
h u manki n d .  None of o u r  p resent-day 
crops resemble  the i r  weedy re lat ives .  
Nor wou ld  they s u rvive i n  the wi ld ,  as 
they have al l  been a l tered substantia l ly  
through selection by farmers over thou
sands of years to be more adaptable and 
productive. 

A s i m i l a r  s i tu at i o n  exi sts wi th  l i ve
stock and pou ltry and, for that matter, 
even our pets-dogs and cats. Geneti
ca l ly improved crops are a logical exten
sion of this human activity, and thus are 
no more u nnatural than what has been 

practiced for eons. Suman Sahai of the 
Gene Campaign, New Delh i ,  has rightly 
reminded us that we shou ld harvest the 
power of sc ience and tec h n o logy to 
i mp rove the l i v i ng cond i t i o n s  of o u r  
people, and o u r  most ethical  drive i s  i n  
a l l eviat ing poverty, hunger, a n d  starva
tion death. 

The fu l l  weight of scientif ic research 
s u pports the safety of b iotec h n o logy. 
David  Aaron of the U . S .  Commerce 
Department recent l y  told the Senate 
F i na nce Com m i ttee that " 1 3 years of 
U . S . experience with biotech products 
have produ ced no evidence of food 
safety risks; not one rash, not one cough, 
not one sore throat, not one headache." 
A l so recent ly, a pane l  of entomol ogy 
experts has q uest ioned the only seem
i n g l y  leg i t imate (and certa i n l y most  
med i a-hyped) e n v i ronmenta l  i s s u e  
ra i sed t o  date-the  a l l eged th reat t o  
monarch butterfl ies. 

Yet, acti v i sts cont i n ue to look for a 
new cause, a new ev i l  i n  th i s  techno l 
ogy. Wh i l e  these wel l -fed fo lks  jet  

around the wor ld  p lott i ng ways to d is
rupt the technology, they cannot, or wi l l  
not, see the cond it ions o f  m i l l ions who 
are at g rave r i sk  of starvat i o n .  These 
act iv i sts res ist  deve lopment  of longer
l a s t i n g  fru i ts a n d  veget a b l es, at the 
expense of T h i rd Wor l d  people who 
have no refrigerat ion  to preserve thei r 
foods. 

Cr i t ics of b iotechno logy invoke the 
trite argument that the shortage of food is 
caused by unequal d istribution.  There's 
plenty of food, they declare; we just need 
to d istribute it evenly. That's l ike saying 
there is p lenty of money in  the world so 
let's just solve the problem of poverty in 
Eth iop ia  by redistr ibut ing the wea lth of 
Switzerland (or maybe the Un ited Ki ng
dom, where the heir to the throne is par
t icu larly opposed to companies "playing 
God" with biotechnology). 

Agricultural Development Key 
The deve l o p m e n t  of loca l  and 

reg i o n a l  agr i c u l t u re i s  the  key to 
addres s i n g  both h u nger  a n d  low 

Continued on page 7 5 

Scientists in Support of Agricultural Biotechnology 

1 2 

This s ta tement was in itiated by 
Dr. Pra kash and circulated by 
the organ ization AgBioWorld (http: 
Ilwww. agbioworld. com) in March. to 
coincide with B i02000, a n  interna 
tional biotechnology conference held 
in Boston. More than 2,000 scientists 
have signed the statement. 

We, the undersigned members of 
t h e  s c i e n t i f i c  com m u n i ty, 

be l ieve that recombi nant  DNA tech 
n i q ues const itute powerfu l a n d  safe 
means for the modification of organ
isms and can contribute substantia l ly  
i n  enhanC ing qual ity of  l i fe by improv
ing  agr icu l tu re, hea l th  care, and the 
environment. 

The respons ib le  genet ic  modif ica
t ion of p lants i s  neither new nor dan
gerous. Many characterist ics, such as 
pest and disease resistance, have been 
rout inely i ntroduced i nto crop p lants 
by trad i t i o n a l  methods of sex u a l  
reproduct ion  or ce l l  c u l t u re proce
dures. The addit ion of new or different 
genes i n to an organ ism by recombi
nant  DNA techn iques does not  i nher
ent ly  pose new or he i ghtened r i sks  
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relative to the modification of organ
isms by more traditional methods, and 
the relative safety of marketed prod
ucts is further ensured by current reg
u l at i o n s  i n tended to safeguard t h e  
food supply. The novel genet ic  too l s  
offer greater f lexib i l ity a n d  prec is ion 
in  the modification of  crop p lants. 

No food products,  whether  pro
duced with recombi nant  DNA tech
n iques or  with more tradit ional meth
ods, are tota l ly without r isk .  The risks 
posed by foods are a funct ion of the 
b i o l og i c a l  c h a racter i s t ics  of t hose 
foods and the specific genes that have 
been used,  not of the  p rocesses 
employed i n  their  development. Our 
goal  as scientists i s  to ensure that any 
new foods produced from reco m b i 
n a n t  D N A  are as safe or  safer t h a n  
foods a l ready being consumed. 

Cu rrent methods of regu lat ion and 
deve lopment have worked wel l .  
Recombinant DNA tech n iques have 
already been used to develop "environ
menta l l y-fr iend ly" crop p l a nts with  
t ra i ts  that preserve y ie lds  and a l low 
farmers to reduce their use of synthetic 
pesticides and herbicides. The next gen-
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eration of products promises to provide 
even greater benefits to consumers, 
such as enhanced n utr it ion, healthier 
o i l s, enhanced vitamin content, longer 
shelf l ife and improved medicines. 

T h ro u g h  j ud i c i o u s  d e p l oyment,  
b iotechnology can a lso address envi
ronmental  degradat ion,  hunger, and 
poverty in the  deve l o p i n g  wor ld  by 
provid ing improved agricultural  pro
ductivity and greater nutrit ional secu
rity. Scientists at the i nternational agri
cu l tu ra l  centers, u n ivers i t ies, p u b l i c  
research i n st i tu t ions,  a n d  e l sewhere 
a re a l ready experi menting with prod
ucts i ntended spec i f ica l l y  for u se i n  
the developing world. 

We hereby express our support for 
t h e  u s e  of reco m b i n a n t  D N A  as a 
potent tool for the ach ievement of a 
productive and susta i nab le  agric u l 
tural system. We a lso urge pol icy mak
ers to use sound scient if ic pr inc ip les 
i n  the regulation of products produced 
with recombinant  D N A, and to base 
eva l uat ions  of those p roducts u pon  
the  characteristics o f  those products, 
rather than on the processes u sed i n  
their development. 
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SPECIAL REPORT 

AI DS and I nfectious Diseases Declared 
Threat to u .S. National Security 
by Co l i n  Lowry 

F inal ly, more than a decade 
after be ing  warned that 

the A I DS e p i d e m i c  wou l d  
th reaten t h e  ex i stence of 
ent i re nat ions  i f  l eft 
u n checked, the u . S .  
Nat iona l  Secu rity Cou n c i l  
h as recogn ized that  A I  D S  
and other infectious d iseases 
pose a threat to the security 
of the U n i ted States .  The  
announcement fol lowed the 
pub l ic  release, at the end of 
Apri l 2000, of a report by the 
U . S .  Centra l  I nte l l igence 
Agency, est imating the dev
astat ing impact of i nfectious 
d i seases, part i c u l a r' l y  i n  
Africa, Asia, and the states of 
the former Soviet Un ion.'  

T h i s  a d m i ss i o n  i s  a w e l -
ADULTS AND C H I LDREN ESTIMATED T O  B E  

LIVING WITH AI DS, A S  OF E N D  OF 1 999 
come sign of rea l ity, but now 
the q uest ion is whether the 
U n i ted States w i l l  take the 
appropriate actions to stem 
the cr i s i s ,  and face the fact 
that th is  government shou ld  

A total o f  33. 6 million people worldwide are living with AIDS, a number that is expected 
to explode internationally in the next decade. By the year 20 7 0, the CIA estimates that 
Asia will surpass Africa in the total number of HIV infections. 

have l i stened to voices of s a n i ty long  
before the wor ld  reached th i s  c r i s i s  
point. 

I n  1 9 8 5 ,  Lyndon  L a R o u c he,  J r. ,  
dec lared h i s  c a n d i d acy for t h e  1 98 8  
Democrat ic  Pres ident ia l  n o m i nat ion ,  
stat ing that he was starting h is  campaign 
two years earl ier than normal ,  because 
of his concern about AI DS becoming a 
global pandemic. Later, dur ing 1 988, he 
produced a half-hour documentary on 
the A I DS  e p i d e m i c  and the  pote n t i a l  
d i rections for a crash research program 
to cure the d i sease. Th i s  p rogram was 
broadcast nationa l ly  on network televi
sion in  June 1 988. 

Also in 1 988 ,  the Executive Intell i
gence Review publ ished a special  report 
which is sti l l  va l i d  today as a roadmap 
for fi nding a cure for A I DS .  At  the t ime, 
E I R  worked with  lead i n g  ep idemi o l o-
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g i sts, i nc lud ing Dr. Mark Whiteside, of 
F lorida, and Dr. John Seale, of England, 
who recognized that A IDS was not sim
ply a sexua l ly  transmitted d i sease. (Dr. 
Wh iteside's docu mentation that AI DS 
was spread i ng among m igrant workers 
via bit ing insects, earned h im dismissal 
from the Centers for Disease Control . )  

When the E IR  report on AIDS was sent 
to the Centers for Disease Control ,  warn
i n g  that  the e p i d e m i c  was a g loba l  
th reat, comparab le  to  the bubon ic  
p lague of  the 1 4th century, that agency 
responded offi c i a l l y  that AI DS " repre
sented no such threat." 

More than a decade ear l ier, in 1 974, 
LaRouche had proposed that an i nter
diSCi p l i nary scientif ic task force exam
i n e  t h e  effects of the con t i n uat ion  of 
austerity pol icies of the World Bank and 
International Monetary Fund upon Third 

Source: UNAIDS, World Health Or anization 

World nations, with the thesis that those 
austerity pol ic ies wou ld lead to a resur
gence of o ld  ep idemics  and the emer
gence of new diseases. The report of this 
task force concluded that the continued 
destruction of adequate levels of nutri
tion, san itation, and medical care wou ld 
lead to a "b io logica l  ho locaust,"  seen 
f i rst in the e rupt ion  of old e p i d e m i cs 
such as tubercu losis and ma laria, partic
u larly in Africa. Also, the task force pro
jected that by the mid-1 980s, new d i s
eases wou ld  emerge in the Th i rd World 
and spread rap i d l y  i nto the i ndustr ia l -
ized nations. /" 

The current C IA report confirms what 
L a R o u c h e  h a s  been warn i ng,  s i nce 
1 9 74, wou ld happen if  the appropriate 
c h a n ges i n  po l i cy were not adopted.  
The report conta i n s  some fr ighte n i n g  
est imates a n d  scenarios: For example: it 
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says that o ne-quarter of the  
ent i re popu lat ion of Southern 
Africa wi l l  d ie of AIDS over the 
next decade, and projects that 
by 2 0 1 0, Asia w i l l  l i ke l y  s u r
pass Africa (which currently has 
23 m i l l ion i nfected persons) i n  
t h e  total number o f  H IV i nfec
t i o n s .  Add to th i s  the l ack  of 
response to the epidemic so far, 
the i n creas ing  i nc i dence of 
d rug-res i stance among other 
pathogens, such as tubercu 1 0-

s i s , ma la r ia ,  a n d  pneumon ia ,  
and you have a situation where 
the control of i nfectious d isease 
may become i mpossible.  

A Rapidly Spreading 
Pandemic 

UNICEF/93·BOU0494/Andrew 

h igher percentages in agricul
tura l and lower sk i l l ed work. 
N ow, a n ew report by the 
I nternational  Labor Organiza
t ion2 p rojects a catastrophe 
not seen before for countries 
with h igh H I V  i nfection rates. 
The I LO report forecasts a loss 
of 61 m i l l ion people from the 
workforce, by 20 1 5 , as a 
res u l t  of death or s i ckness 
from A I D S .  T h i s  wou ld  be 
acco m p a n ied by a drop i n  
econom i c  output b y  a t  least 
25 percent. 

I n  South  Afr ica ,  1 in 5 
workers i n  the m i n ing  sector 
is H I V  i n fected.  I n  many 
countries, compan ies are h i r
i ng and tra i n i ng two or three 
e m p l oyees for one job, 
expecting only one to survive. 
P roject i o n s  for South Africa 
for the year 2020 are that 1 7  
percent of the workforce wi I I  
b e  e l i m i nated, w i t h  a heavy 

The AI DS e p i d e m i c  today 
has surpassed al l  previous offi
cial  estimates in its rapid spread 
g lobal ly. The U n i ted N at i o n s  
g r o u p  U NA I DS reports  t h a t  
there were 33 .6  m i l l ion people 
infected with H I V  at the end of 
1 999,  and that deaths caused 
by A I DS were 2 . 6  m i l l ion  for 
the yea r. The Wor l d  H e a l th 
Organization/World Bank est i
mates made i n  1 996, predicted 
that AIDS deaths wou ld  peak in  

An AIDS orphan in northern Mala wi, does his homework 
at his grandmother'S home, accompanied by two younger 
brothers. UNA IDS projects tha t  42 million children in 
Africa will become orphans in the next decade, because of 
the death of parents from AIDS. 

i m pact o n  compan i es wi th  
exper ienced a n d  h i g h l y  
s k i l led e m p loyees, who w i l l  
be d i ff icult  to replace. 

A l so, costs of health care, 

2006 at 1 . 7 m i l l ion,  a f i g u re that was 
a l ready surpassed by 1 998. 

S u b-Sa h a ra n  Africa has been the  
hardest h i t  by  AIDS. Since the  epidemic 
began, nearly 1 3  m i l l. ion  people have 
died. In the n i ne countries of southern 
Africa, i nfection rates range from 1 0  to 
26 percent of the tota l popu l at i o n .  I n  
most of these cou ntries, young people 
under the age of  25 account for 60 per
cent of new infections. 

L i fe expectancy has been s lashed by 
20 to 30 years as a resu l t  of the i mpact 
of AI DS. For example, l ife expectancy in 
Zimbabwe, without AI DS, wou ld be 69 
years, but is now only 39 years, because 
of the epidemic. I nfant mortal ity rates i n  
a l l  of  the  count r ies  w i th  a h i g h  H I V  
preva lence have doubled o r  t r ip led i n  
the last decade. 

The prospects for the next genera
tion's health a re d im,  as the number of 
i n fected women h a s  now s u rpassed 
that of men i n  Afr i c a .  I n  Z i m babwe, 
40  percent  o f  p reg n a nt w o m e n  are 
H IV i nfected accord ing  to stud ies from 
pre-natal c l i n ics. In Kenya, 2 1  percent 
of pregnant g i r l s  1 5 - 1 9 years o l d  a re 
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f u n e r a l s ,  t ra i n i n g  of new 
a l so i n fected w i t h  H I V. I n  D a r  E s  workers, and loss o f  workers who have 
Sa laam, Tanzania, A IDS  is respons ib le  
for  48 percent  of  women's deaths.  I n  
South Africa, young women of c h i  Id
beari ng age between 1 5  and 2 5  years 
old account for 60 percent of new H IV 
i n fect ions ,  a n d  at least h a l f  of  these 
are  ex pected to d ie  before age 3 5 ;  
therefore, an ent i re generat ion may be 
lost. 

The loss of parents from A I DS i s  cre
at ing a huge n u m ber of orphans,  and 
there a re at least  1 0  m i l l i on  orphans  
currently in  Africa alone. I n  some coun
tries, 20 to 25 percent of all chi ldren are 
orphans, because of AI DS. Zimbabwe is 
expected to have 1 . 1 m i l l ion orphans 
by 2005,  out  of a tota l  popu l at i o n  of  
only 12 m i l l ion. With in  the next decade, 
U NA I DS projects that 42 m i l l ion c h i l 
d ren  i n  Afr ica wi l l  become o r p h a n s ,  
because o f  the death o f  parents from 
AI DS. 

A Workforce Catastrophe 
The impact of the AI DS epidemic on 

the strugg l i ng economies  of Afr ica 
a l ready is k i l l i ng off up to 1 0  percent of 
the workforce in ski l led jobs, and much 
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to care for s ick fam i ly members cannot 
even be adequ ately ca lcu l ated by any 
model .  Accord ing to a study by Harvard 
U niversity, referenced by the CIA report, 
the d i rect and ind irect costs of the AIDS 
e p i d e m i c  wor l d w i de have a l ready 
reached $500 bi l l ion .  

A Looming ' Dark Age' 
I n  addition to the picture of the AIDS 

ep idemic ,  the CIA report l ooks at the 
th reat from re-emerg ing  d i seases, such 
as tuberculosis and malaria.  

S i nce 1 9 7 3 ,  at l east  30 prev i o u s l y  
u n known d i seases have b e e n  idellt i 
f ied,  for w h i c h  no  c u re is  ava i l a b l e, 
i n c l ud i ng H I V, Ebola,  hepat i t i s  C, and 
N i pah  e n c e p h a l i t i s  v i ru s .  Over the 
same per iod ,  20 known d i seases,  
i n c l u d i n g t u berc u los i s ,  m a l a r ia ,  and 
cholera, have re-emerged and spread, 
often in new and more v i ru l ent drug
resistant forms. 

Tubercu los is  is now the number one 
k i l l e r  of H IV- i n fected perso ns  i n  the  
world .  Mu lti-drug-resistant tubercu losis 
i nfect ions a re i n creas ing  a long with a 
growing epidemic  worldwide, concen-
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t rated i n  Africa, Asia, and the states of 
the former Soviet Un ion.  Russia is esti
mated to have 1 m i l l ion tubercu los i s  
cases, with possibly 10  percent of  those 
mu lt i -drug-resistant, which is l etha l  i n  
90 percent o f  pat ients there .  D rug
res i stant stra i n s  of tuberc u l os i s  have 
been spreading rapidly since 1 993,  and 
are now found in  more than 1 00 coun
tr ies.  Tubercu los is  k i l led more than  1 
m i l l ion in Asia a lone in 1 998.  

Malar ia was e l i m i nated from many 
parts of the world,  and was we l l  con
trol led i n  the developing sector nations 
by 1 970. However, s i nce then, l argely 
as a resu l t  of the unwarranted ban on 
D DT by the  U n i ted States i n  1 9 7 2 ,  
malar ia i nfection rates have i ncreased 
by 40 percent in s u b-Saharan Afr ica .  
Drug resistance i s  a lso a problem, and 
i n  some African countries, 40 percent 
to 60 percent of ma lar ia  paras ites a re 
resistant to the two standard treatments. 
Malar ia  sti l l  i nfects up to 300 m i l l ion  
peop l e  wor ldwide,  w i th  1 . 1 m i l l i on 
deaths from the d isease in  1 998.  

H epat i t i s  B ,  a n d  the  m o re dead l y  
hepat i t i s  C v i rus ,  cau sed at  l east 
600,000 deaths i n  1 9 9 7 .  T h e  Wor l d  
Health Organization est imates that 1 70 
mi l l ion people were infected with hep
atitis C by the end of 1 997,  and that 25 
percent of those infected wou ld d ie  of 
c i rrhos i s  and  l i ver cancer w i th i n  20  
years. 

D i a rrheal d i seases a re sti I I  a major 
k i l l e r, espec i a l l y in the deve l o p i n g  
sector nations, with cholera, rotavi rus, 
and E. Coli ki l l i ng 2.2 m i l l ion people 
in 1 99 8 .  C o n s i d e r i n g  that 3 b i l l i o n  
people lack adequate san itat ion,  and 
1 b i l l ion sti l l  have no access to c lean 
drink ing water, conditions a re ripe for 
a sharp increase i n  i nfect ious  d i sease 
deaths. 

Catastrophes 
The two s c e n a r i os t h e  C I A  report 

l ays out as the most l i kely for the next 
20 years ,  a re both est i m ates  for a 
"demograp h i c  catastrop h e , "  a n d  
"soc i a l  up heava l "  fo r Afr i c a ,  I n d i a ,  
a n d  most o f  Asia.  The report warns of 
the impending destab i l ization of gov
ernments and m i l i tar ies  i n  countr ies  
sufferi ng from the i mpact of  AI DS and 
other di seases. 

For Afr ica, the est i mates a re for 2 5  
percent o f  t h e  pop u l at i o n  t o  d i e  off 
from A I DS and other d i seases for the 
next 20 years, coupled with an increas-
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ing number of orphaned chi ldren,  and 
a downward economic spiral of at least 
25 percent. 

I nd ia  cu rrently has the largest num
ber  of  H IV cases i n  As ia ,  and the epi
demic is boomi ng. A study in a city i n  
southern India found that 3 0  percent of 
street c h i ldren  were H I V  i nfected.  I n  
Tam i l  N a d u  state, 1 1  percen t  o f  the 
women tested at c l i n i cs for  sexua l l y 
transmitted d iseases were also HIV pos
i t ive.  T h a i l and,  Cambod ia,  and Viet
nam have serious epidemics, with h igh 
H I V  prevalence in the m i l i tar ies .  The 
HIV epidemic in  China is growing at a 
rate of 30 percent per year, and there 
are est imates of at least 600,000 cases 
by the end of th i s  year. The C I A  est i 
m ates that by 201 0, Asia w i l l  surpass 
Africa in the total number of HIV infec
tions. 

The report a l so mentions the prob
lem of i ncreased drug res istance, and 
the fact that the development of new 
med i c i nes and vacc i nes has not kept 
up with the mutating microbes. 

WHO Estimates More Frightening 
The Wor l d  Hea l th  O rgan i zati on 's 

a n n u a l  report on i nfecti ous d i sease, 3 

re l eased i n  J u n e  2000, after the C I A  
report, paints an even more frightening 
p ict u re of m i c rob ia l  d rug-resi stance. 
The WHO warns that the world may 
soon lose the va luab le  drugs and our 
opportun ity to control many i nfectious 
d iseases because of i ncreasingly drug
resistant pathogens. For example, Thai
land has completely lost the use of three 
of the most common anti-malaria drugs 
as a res u l t of res istance. In I nd i a, 60 
percent of cases of le i shman ias i s  are 
res istant to fi rst- l i ne d rugs .  I n  N ew 
Del h i ,  th ree drugs that were effective 
against typhoid 1 0  years ago, today are 
useless. For the sma l l  percentage of the 
pop u l at ion of I n d i a  that can even get 
the drug AZT to treat AI DS, a growing 
number are showing primary resistance. 
Even in the Un ited States, a sma l l  per
centage of patients who were given the 
"tr ip le cockta i l "  treatment i n c l u d i ng 
protease i n h i b itors to fight H I V, show 
resistance to the drugs after three years . 

Responses to the Pandemic 
S i nce the release of the C IA report, 

some officia ls in  the Un ited States have 
made some strong statements showing 
that they understand the severity of the 
health crisis they now find themselves 

Continued on page 79 

Viewpoint 
Continued from page 1 2  
i n come. Genet ica l ly i mproved food i s  
"sca l e  n eut ra l , "  i n  t h a t  a poor r ice  
farmer wi th  one acre i n  Bangladesh can 
benefit as much as a l arge farmer in Cal
i fornia .  And that farmer doesn't have to 
l earn  a sop h i st i cated n ew system ;  he 
o n ly has to p l a n t  a seed . New r ice  
stra i n s  b e i n g  devel oped t h ro u g h  
b i otec h no logy c a n  i ncrease y i e l d s  b y  
3 0  to 40 percent .  A n o t h e r  r ice  stra i n  
has the potential to prevent b l i ndness i n  
m i l l io n s  of  c h i l d re n  whose d i ets a re 

"For the well-fed to 
spearhead fear-based 

campaigns and suppress 
research for ideological and 

pseudo-science reasons is 
irresponsible and immoral." 

deficient i n  vitami n  A. 
Ed ib le  vacci nes, del ivered in  loca l ly 

grown crops, could do more to e l iminate 
d isease than the Red Cross, missionaries 
and U n i ted N a t i o n s  task forces com
bined, at a fract ion of the cost. These are 
some of the benefits that the Church of 
E n g l a n d  saw when c h u rc h  l eaders 
recently issued a pos it ion statement on 
"playing God" through biotechnology: 
"Human discovery and invention can be 
thought of as resu lt ing from the exercise 
of God-given powers of m i nd and rea
son; in th is  respect, genetic engineering 
does not seem very d ifferent from other 
forms of scientific advance." 

More recently, the Vatican d i rector on 
b i oeth i cs, B i s hop E l io Sgrecc ia ,  cr i t i 
cized the "catastroph ic  sensat iona l ism 
with which the press reports on biotech
no l ogy" a n d  he rej ected the  " i dea of 
conceiv ing scientif ic progress as some
thing that shou ld be feared . "  

So ,  i f  sc ient i sts who are  deve loping 
biotech nology are not "playing God" in  
the eyes of  these rel igious leaders, what 
are we to th i n k  of those self-appointed 
guard i ans who wou l d  deny its benefits 
to those who need it most? We have the 
means to end hunger on this planet and 
to feed the world's 6 b i l l i on-or even 9 
b i l l i on -peop le .  For  t h e  wel l -fed to 
spearhead fea r-based campa i g n s  and 
s uppress research for ideo log ica l  and 
pseudo-science reasons i s  i rresponsible 
and immora l .  
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IN MEMORIAM 
G I U LIANO PREPARATA ( 1 942-2000) 

A Physicist in Dialogue with Nature 
by Em i l io del  G i u d i ce, Ph . D .  

On Apri l 24, 2000, the Ita l ian  physi
c ist G i u l iano Preparata, one of the 

lead i n g  p hys ica l  theor i sts of o u r  day, 
d i ed i n  F rascat i ,  I t a l y, where he  was 
d i rect i n g  a broad research effo rt to 
understand and unravel the mysteries of 
co ld  fus i o n ,  a n d  t h u s  to make a new 
source of energy ava i lable to humanity. 
He was st i l l  young, on ly  5 8  years o ld;  
he had been combatti ng cancer for  sev
eral months. 

The name of G i u l i ano Preparata, a 
member  of the  S c i e n t i f i c  Advi sory 
Board of 2 1  s t  Century Science and 
Technology magaz i ne, was connected 
wi th  m a n y  branches  of p h y s i c s .  H e  
started h i s  career i n  the 1 960s b y  mak
i n g  a n  i m portant cont r ibut ion  to the  
u n dersta n d i n g  of the  dynamics  of 
hadrons,  a fi e l d  w h i c h  was emerg i n g  
from the study o f  deep i nelast ic scatter
i n g  of e l ectro n s  off p roto n s .  T h i s  
dynamics  or ig i nated from t h e  strange 
and e l u s ive  p h y s i c a l  objects, the  
q u a rks,  w h i c h  were  c l ea r l y  v i s i b l e  
i nside the protons, but were absolutely 
not extractable from there. 

This bizarre phenomenon struck G i u
l iano deeply. Physics had d iscovered an 
object, the quark, which was unable to 
appear on the physical playground as an 
i nd i v i d u a l !  Ato m s  can  be s p l i t  i nto 
nuclei and electrons, nuclei  can be spl it 
i nto protons and neutrons, w h i c h  are 
then s hown, by i n teract ion with e l ec
trons produced in modern accelerators, 
to be made of quarks; however, quarks 
cannot be separated ! 

The physics commun ity at large was 
not deeply i m p ressed by th i s  fact. The 
l arge majority of sc ient i sts h ave been 
educated to p lay with numbers and fol
low the rules of the game without ques
t ion i n g  when confronted with a new, 
strange and unusual fact, through which 
N at u re tries to te l l  us about some 
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Giuliano Prepara ta at the o ffices o f  
21  s t  Century Science & Tech no logy in 
1 990. 

deeper, inner secret. 
The Quantum Field 

G i u l i ano had a c lass ica l  educat ion,  
trained in  Greek and Latin at the Lyceum 
in Rome. He tried always to engage in a 
d i a logue with  N at u re, a n d  never 
a l lowed a h i nt from N ature to pass by 
u n noticed. The problem of quark con
finement became an obsession for G iu
l i ano for 1 5  years, u nt i l ,  i n  1 9 86,  he  
found the solut ion, wh ich  struck deep 
i nto the heart of modern q u a n t u m  
physics. 

Quantum physics d i ffers from classi
cal physics i n  that it cannot conceive of 
an object at rest ! A q u a ntum obj ect 
a lways fl uctuates, its f l uctuations being 
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an essent i a l  p a rt of i t s  ontol ogy, 
whereas a c l as s i c a l  obj ect can be 
deprived comp l ete l y  of its movement 
and sti l l  be conceived and measured. A 
quantum object has an inherent horror 
vacui, and th i s  property i s  shared both 
by particles and force fields, which find 
a u n i fy i n g  pr i n c i p l e  i n  the quantum 
field. 

A q u a n t u m  f i e l d  i s  a n  object 
extended in space a nd t ime, endowed 
with an i n ner  rhythm ,  ca l led a phase, 
a n d  a b l e  to exc h a n ge e n e rgy a n d  
momentum with other systems i n  a dis
cont i n u o u s  way, t h ro u g h  packets 
cal led quanta. However these features 
a re com pl ementary, i n  the sense that 
the reduct ion of the f ie ld  to a defi n ite 
number of quanta, d i stu rbs the internal 
rhythm so m uch as to spo i l  the notion 
of phase. Al so, vice versa, the determi
n at i o n  of t h e  p h ase of the  system, 
n a m e l y  the d a n C i n g  to the i n ner  
rhyt h m  of the  system, cance l s  out i t s  
depict ion as a bunch of  t iny bal ls ,  the 
q uanta. 

The mechan istic attitude of most sci
entists puts a prem i u m  on the physical 
system as an ensemble of bal l s , so that 
the alternate states of the system, where 
the phase is wel l  defi ned, are general ly 
neglected, except in part i c u l a r  cases 
such as lasers. 

Th i s  i s  what happens in the systems 
made up of quarks: People are unable to 
give up the concept of quarks as classi
cal particles. 

The ach ievement of G i u l iano was pre
c i se ly  to u nderstand that quarks were 
a l lowed to sett le on ly in those physical 

Dr. Emilio del Giudice, a member of 
the Physics Department of the Univer
sity of Milan, was a long-time friend and 
collaborator of Dr. Preparata. 
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states where they were ab le  to osc i l 
l ate i n  p h ase wi th  the i r  i n tera ct i o n  
field, which had in  turn a wel l -defined 
phase .  I n  these states a n  enormous  
amount of  energy wou ld be  necessary 
to l iberate the quarks! 

The understand ing  of the puzzle of 
q uark  co nfi nement  h a s  opened  the  
way to  u nderstanding the  onset of the 
conden sed states of matter, start i  ng 
from the gaseous  state. In the l ast 1 0  
years, th is  problem has been carefu l ly 
a n a l yzed,  a n d  i ts s o l u t i o n  e m e rges 
from the same pathway as i n  the quark 
case. When the density of part ic les i n  
the  system exceeds a t h res h o l d ,  i t  
takes a sma l l e r  a m o u  nt  of energy to 
cause a common dance of al l  the par
t icles in the same rhythm as a self-pro
d uced i nteract ion  (e l ectro m agnet ic )  
field, than to have partic les exist ing as 
estranged i nd i v i d u a l s  i n  a va n is h i ng 
f ield. (The latter is exactly the p ictu re 
of an ideal gas, whose name is derived 
from a corrupt ion  of t h e  word 
"chaos.")  

The above res u l t  can be put in the 
frame of  quantum concepts as fol l ows. 
I n  the gaseo us  state, we h ave t h e  
energy a l located t o  t h e  separated and 
independent f luctuations of both parti
cles and electromagnet i c  fie l d .  I n  the 
condensed state these fl u ct u a t i o n s  
t u n e  together, there i s  a u n iq u e  com
mon fl uctuation, where the mot ion of 
each component is s imu l taneously the 
cause and the conseq u e n ce of t h e  
motion o f  a l l  the other components. I n  
t h e  condensed state, t h e  i nd i v i d u a l  
fades away, b e c a u s e  i t  becomes 
unable to fl uctuate i ndependent ly of 
others, and its own fluctuation is a part 
of a genera l  fl u ctuat ion ;  whereas i n  
the gas, the other parti c le i s  perceived 
as an obstac le to its own motion,  as a 
stranger. 

Fol lowing the above l i nes, the prob
lem of the formation of so l ids  and l iq
u ids has been successfu l I y  tackled i n  
recent years, and the resu Its a re sum
mar i zed in  Prepa rata's book, QED 
Coherence in Ma tter, p u b l i s hed by 
Wor l d  Sc ient i f i c  in 1 9 9 5  ( I S B N  
981 022249 1 ) .  The word "coherence" 
means,  i n  the j a rgon of p h ys i c i sts ,  
movement in  u n i son  with the  same 
rhythm. 
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Giuliano Preparata (center) with electrochemist Martin Fleischmann (right) and 
physicist Peter Hagelstein at the 2nd International Conference on Cold Fusion, Lake 
Como, Italy, in 1 99 1 .  

Work on Cold Fusion 
The concept of coherence was used 

by G i u l i a n o  to a n a l yze the  hot ly  
debated phenomenon of  "cold fusion," 
namely, fusion at room temperature of 
n u c le i  that are u s u a l l y  kept apart by 
very h igh electrostat ic  barriers. In th i s  
case, the goa l (fusion) i s  a lso achieved 
by the col lective and coherent work of 
very la rge ensembles of parti c les :  B i l 
l ions of e lectrons, by tuning thei r  osc i l 
l at ions ,  c reate the s i tuat ion where a 
nuc lear reaction can become possible.  
G i u l iano was just working  at the task 
of maki ng th i s  nuc lear reaction a safe 
a l ly of human ity when he d ied. 

Whi le in  the hospital, he was explor
ing the poss ib i l ity that a fraction of the 
n u c l ear  fus i o n  occurr ing in the stars 
might be "cold fusion- l i ke." This cou ld 
exp l a i n  the anomaly that the detected 
neutri nos in solar rad iation (wh ich are 
produced in hot fusion) are many fewer 
than  expected. G i u l i ano completed a 
paper on the subject in h is  hospital bed, 
j ust  before enter i ng  su rgery. "What 
h ides at the center of the Sun?" was the 
quest ion G i u l iano was wrest l ing  with, 
wh i le faCing the end of his l i fe. 

"What h ides at the heart of Nature?" 
is the question he was always posing to 
h i s  co l leagues, d i sc ip les, and fr iends.  
We wi l l  keep G i u l iano Preparata a l ive 

and with us by posing th i s  same ques
tion again  and aga in .  

EDITOR'S NOTE 
I first met Or. Giuliano Preparata 1 0  

years ago, while h e  was on a visit to 
the United States, accompanied by his 
colleague from the Physics Depart
ment of the University of M ilan, Or. 
Emilio del Giudice. A small incident 
that occurred the first day we met, 
showed me that here was a true man 
of science, and caused me to embrace 
Giuliano as a friend. 

In the entry way to my house was a 
small framed reproduction of Rafael 
Sanzio's The Schoo l  of Athens .  The 
painting depicts the great thinkers of 
the classical world in their characteris
tic a ctivities. On seeing it as he 
entered, Giuliano immediately expos
tulated: "Ah, Rafaello-you know that 
painting had a great effect on my life. 
As a boy in Rome, my fa ther used to 
take me to the Vatican Museum, where 
I would look a long time at that scene. 
I decided at that time, that what I saw 
them doing there-that was what I 
wanted to do with my life. " 

Th e world needs m o re Giuliano 
Preparatas. We deeply miss him. 

-L.H. 
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President Reagan, 
as he delivers his 
televised speech 
announcing the 
Strategic Defense 
Initiative, March 
23, 7 983. 

SOl REVISITED In Defense 

Stuart Lewis/EIRNS 

1 8  Summer 2000 21 st CENTU RY 

by Lyndon H .  LaRouche,  J r. 

In order that society might enjoy the 
benefits of discovered universa l physical 
principles, it is essential to engage 
cooperation among the higher, cognitive 
processes of individual persons. The 
modern concept of "information, II 

embedded in today's educational and 
scientific practice, makes such further 
advancement of cognition, and therefore 
of science, impossible. Such are the kind 

. of underlying matters which must be 
addressed, to grasp the fla w in the 
arguments surrounding today's missile
defense debate. 

Lyndon LaRouche .3ddressing a Fusion Energy Founda
tion conference on his concept of strategic anti-ballistic
missile defense in Washington, D. C., April 7 3, 7 983. 
Beginning in 7 977, LaRouche played a leading interna
tional role in developing what President Reagan pre
sented as his Strategic Defense Initiative. 



A demonstration 
supporting beam 
weapon defense, 
on the steps of the 
Capitol building in 
Washington, D.c., 
April 13, 1 983, 
sponsored by 
National 
Democratic Policy 
Committee-the 
"LaRouche 
Democrats. " 

of Strategy 
U S President B i l l  C l i nton's recent proposals on miss i le 

• • defense, were del ivered in Moscow s l ight ly more 
than seventeen years after the March 23, 1 983, announcement 
of the Strateg ic  Defense I n it iative (SDI ) .  I focus  upon certa i n  
crucial ,  cu rrent strategic issues o f  physical science posed by 
those U.S. proposals. 

For reasons I sha l l  expl a in ,  I sha l l relegate the core of my 
treatment of those scientific issues, to the closing portion of this 
report. I must fi rst situate those i ssues of science itself, that at 
some unavoidable length, with in  the relevant political-strategic 
doma in :  the form of strategic defense specific to the need to 
preserve the institution of the modern sovereign nation-state. 

If we l i mit attention to the appearance presented by the l ist 
of usual suspects from the precincts of the New York Counci l  
on Foreign Relations, the current crop of  putative lead ing U .S. 
profess ional strategists, might be j udged, as a whole, as worse 
than  mere ly  i ncompetent,  even see m i ng l y  menta l l y  and 
mora l l y  deranged.  Fort u nate l y, contrary to  that  genera l  
appearance, we shou ld  recogn ize, from other evidence, that 
the general situation i s  not qu ite that d isastrous-not yet! 

Behind the scenes, usua l ly  overlooked in the accounts of 
the lead ing  news med ia,  there are, among lead i ng m i l itary 
and other profess iona ls ,  S ign if icant n u m bers, i n  the U .S.A. 
and other nations, who, aside from their accustomed lack of 
wi l l i ngness to r isk tak ing controvers ia l  lead ing  posit ions on 
the publ ic record, can not only th ink, but are otherwise sane, 
essent ia l ly  wel l - informed, mora l l y  sound, and competent, at 
least with i n  the bounds of the ir  areas of spec ia l ization.  The 

related fact i s, that on evidence of performance, the lead i ng 
news media current ly prefer to m i s l ead pub l i c  op in ion i nto 
bel ieving that such a relatively less known stratum of compe
tence, with its moral ity, and its opinion, does not exist. 1 

Despite the fa lse appearances created by government and 
the major med ia ,  the good news, w h i c h  I w i s h  to convey 
here, is, that were we to supply our less-heralded, competent 
specia l i sts with the qual ity of leadersh ip they requ i re, leaders 
in the trad ition of Abraham L inco ln  or Frank l in  Roosevelt, the 
world  has the chance-if no more than a good chance-to 
pu l l  together the team needed to solve the most deadly th reats 
menac i n g  us now, thus  to s u rv ive the present, g loba l ,  eco
nomic and strategic  crisis. 

On this present occas ion,  as it happened to the l itt le boy 
from Hans Christian Andersen's fable, "The Emperor's New Suit 
of Clothes," it has fal len to me to take the personal risk, of mak
ing the i mportant, necessary, lead ing statements, such as that 
l ittle boy's "But, he has noth ing on": statements which, other
wise, were not l i kely to be said publ ic ly. As now, on the subject 
of strategic bal l i stic-m issi le defense, as in most among the rele
vant subjects in which I qual ify as expert, I bridge what Britain's 
c.P. Snow described, several decades ago, as the gulf of separa
tion between physical  science and c u lture, wh ich  has been 
adopted by our badly m i staken, cu rrent, a l l -too-credu lous 

1 .  To a citizen who denies the rumor that the Moon i s  made o f  green cheese, a 
relevant mass-media reporter, perhaps from The Washington Post, might 
snarl, "But, don't you realize that none of your neighbors ag'ree with you?" In 
many instances of  a similar type, the neighbors in question chiefly do. 
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public opinion.2 I n  this report, I bridge that division once again. 
Specifical ly, beg inn ing 1 977, I came to play a leadi ng inter

nat iona l  ro le  i n  deve lop ing  and propos i n g  what Pres ident 
Ronald Reagan presented as h is  "Strategic Defense In itiative," 
i n  h i s  te lev i sed address of M a rc h  2 3 ,  1 98 3 .  It s h o u l d  be 
reca l l ed here, that the Fus ion Energy Fou ndation (FEF) ,  of 
which I had been the leading co-founder, played a key part i n  
those matters. Dur ing the past decade, 2 7  s t  Century Science 
& Technology has cont inued aspects of that work of FEF, as 
a l so the weekly Executive Intelligence Review ( E I R) . 3 Then 
and now, a l l  competent statements on the subject of miss i le  
defense, br idge the conventiona l ,  m i sgu ided separations of 
physical science from Classical cultu re. 

Unfortunately, today, seventeen years after the March 1 983 
annou ncement ,  o n l y  a few among the lead i ng,  cu rrent ly  
active po l i t ical  and m i l itary professionals ,  i n  any part of  the 
world, choose to remember what President Reagan actual ly 
said. The voices in  the world's mass med ia which are usual ly 
heard from among the spokesmen of today's U .S. Congress, 
the Bush campaign, and the Admin istration, thus f ind a credu
l o u s  a u d i ence among an i l l - i nformed, eas i l y  and read i l y  
duped pub l ic  op in ion,  a pub l ic  op in ion which,  so far, l acks 
any visible competence in  judging the strategic and scientific 
issues posed by the subject of strategic defense. 

Thus, what is being currently proposed on the subject of mis
s i l e  defense, from off ic ia l  Wash i ngton, is ,  in fact, med ic ine 
more dangerous than the disease it proposes to remedy. Among 
the large amount of evidence to support my characterization, 
there is l i tt l e  wh ich  cou ld  better demonstrate the ch i ld i sh  
incompetence of  today's official Washington's missi le-defense 
pol icy as s imply and clearly, as the combined ignorance and 
turp i tude with w h i c h  today's major media  esta b l i sh ment 
equates those cu rrent concoct ions  in the name of m i ss i le
defense, falsely, with the original SOl  pol icy of March 23, 1 983.  

Seventeen years after Pres ident Reagan's announcement, 
today's currently popu larized off ic ia l  del us ions on this sub
ject, reflect an utter d isregard for the actual h i story of modern 
warfare. I mean "modern" in the sense of the h i story dat ing 
from the t ime s i nce the m id-F i fteenth-Centu ry recovery of 
Europe from a m id-Fourteenth Century " N ew Dark Age."4 

C u rrent U . S .  offi c i a l s  u s u a l l y  show a correspond i ng, and 
related, and frankly utopian ignorance of, and indifference to, 
the e lementary features of the h i story of progress of what 
actua l  mi ssi le-defense requ i rements underscore as bei ng the 
strategica l ly  relevant features of modern physical science. 

Consider the increasing numbers, both from the Republ ican 
Party's side, and in  the Admin istration, who are presently pro
pos ing  schemes and devices for m i ss i l e  defense. Exam i ned 

2. C.P. Snow, Two Cultures and the Scientific Revolution (London and New 
York: Cambridge University Press, 1 993 reprint). 

3. During March 1 973, I wrote a memorandum to a circle of my associates. 
This memorandum, which underscored such matters as Soviet Academi
cian Vernadsky's argument concerning the relationship between living and 
non-living processes, defined the mission assigned to what was then 
named "the science file" of our news service. Two multiply-connected spe
cial topics were set into motion by that memorandum: the economics
driven threat of a long-term global biological holocaust, and the need for 
accelerated research aimed at the mastery of controlled thermonuclear 
fusion. The subsequent founding of the Fusion Energy Foundation (FEF) 
was a direct outgrowth of those combined initiatives. 21st Century Science 
& Technology has continued the legacy of the FEF on these accounts. 

4. Cf. Barbara Tuchman, A Distant Mirror: The Calamitous Fourteenth Century 
(New York: Alfred A. Knopf, 1 978) 
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c lose ly, none of these a re con s i stent  wi th  the S O l  po l i cy 
announced by President Reagan's March 23 ,  1 983, address. It 
is merely indicative, that some among the most energetic pro
ponents of cu rrent schemes, a re on record as having been 
opponents of the or i g i n a l  S O l  proposa l  back t h e n .  Today, 
much i s  heard through the major news media,  as proposals 
for the early production and sale of the m i l itary hardware rec
ommended. None among the vo ices genera l ly recorded by 
those accounts,  seems to be ser ious l y  concerned to show 
whether any of these expensive toys m ight actua l ly work, or 
whether those proposed systems, whether they work or not, 
would actual ly accompl ish any worthwh i le  purpose. 

The present incompetence of both U .S. strategy, and NATO 
pol icy in  genera l ,  i s  no less than systemic.s To those who say, 
"G ive us  a chance, and, with i n  f ive years, we w i l l  develop 
technologies which sati sfy our requ i rements," our answer to 
s u c h  statements  s h o u l d  be, that, even on  b a re sc ient i f ic  
grou nds, axiomatic grounds, there i s  no techno logy of  that 
form, wh ich  cou l d  ever be d i scovered a n d  deve loped, to 
meet the net performance requi rements for the specific kinds 
of system which current Washington proposa ls outl ine.6 

We must take i nto account the fact, that there is also a large 
amount of witt ing  fraud behind the k i n d  of m i ss i l e-defense 
proposa l s  which the U n ited States has cu rrent ly proposed , 
a l leged ly only aga inst "rogue states ."  Beh i nd such proposals  
for dea l ing "on ly with rogue states," there i s  the stated, geopo
l i t i c a l  i n tent of some,  s u c h  as that  w i l d -eyed utop ian  
Zbign iew Brzezinski  and h is  associates, to  bring about a mi l i 
tary confl ict in  the  Central Asia region adjo in ing the Caspian 
Sea,? not with some "rogue states," but between NATO and a 

5. This author's use of the term "systemic," signifies an axiomatically determined 
characteristic of the inherent design of the system as a whole. This signifies 
the use of "characteristic" in the sense of Bernhard Riemann's 1854 habilita
tion dissertation, ["Uber die Hypothesen, welche der Geometrie zu Grunde 
liegen, " in Bernhard Riemann's Gesammelte Mathematische Werke, H .  
Weber, ed. (1 902): (New York: Dover Publications [reprint], 1 953), or (Vaduz, 
Liechtenstein: Saendig Reprint Verlag, Hans R. Wohlend)], and of Riemann's 
consequent definition of what Gottfried Leibniz defined as Analysis Situs. 

6. Notably, the destruction of President Reagan's SOl policy, from the inside, was 
done chiefly through the late Lt.-Gen. (ret.) Daniel Graham, who insisted that 
only "kinetic" interception systems, essentially of "off-the-shelf' designs, be 
allowed. The current proposals are based chiefly on that same, "double dip
pers' " Heritage Foundation dogma. Notably, the destruction of President 
Reagan's SOl policy, from the inside, was done chiefly through the late Lt.
Gen. (ret.) Daniel Graham, who insisted that only "kinetic" interception sys
tems, essentially of "off-the-shelf' designs, be allowed. The current proposals 
are based chiefly on that same, "double dippers' " Heritage Foundation 
dogma. 

7. Zbigniew Brzezinski, The Grand Chess Board: American Primacy and Its 
Geostrategic Imperatives (New York: Basic Books, 1 997). I n  this book, 
Brzezinski specifically revived British geopolitical theorist Halford 
Mackinder's 1 905 "Geographical Pivot of History" and his 1 9 1 9  Democratic 
Ideals and Reality. In  his 1 997 book, Brzezinski referred to the Trans
Caucasus region as the "Eurasian Balkans," which he envisioned as the 
flash point for conflicts that WOUld, ultimately, lead to the break up of Russia, 
and the grabbing up of the petroleum and other strategic raw material 
reserves of Central Asia by Western cartels. 

These very same lu natic ideas are being aggressively promoted by a 
newly created Mackinder Forum, reviving the writings of the early 20th cen
tury geopolitician. On June 30, 2000, a conference was held at Oxford Uni
versity, launching the Mackinder Forum. In preparation for the event, two 
prominent Mackinder advocates, Geoffrey Sloan and Colin S. Gray, pub
lished an edition of Halford Mackinder's core writings, under the title 
Geopolitics, Geography and Strategy. The essays they selected focused on 
the Russian landmass as the "fulcrum" of Eurasia. The editors echoed 
Brzezinski's focus on Russia, and particularly the Trans-Caucasus region, 
reaching to the Caspian Sea, as the central point of conflict on the Eurasian 
land mass. All of this highly provocative gibberish, targetting Russia for 
break-up, ignores one fundamental reality: Russia's nuclear ball istic-missile 
arsenal could still overwhelm the existing defenses of the U.S.A. 
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Only Beam-Weapons Could Bring to an End The Kissingerian Age of Mutual Thennonuclear Terror: 
A ltapos,d ,A"lod,m Military Fbliq of lilt U"iud Slam 
By Lyndo�Hennyle LaRouche,Jr. 

Russ ia  wh ich  i s  sti l l  a rea l ,  i f  bad ly tattered n u c l ear super
power. At that level of the Anglo-American establ ishment, the 
proposa ls  for m i s s i l e-defense systems, a re p redom i n ant ly, 
even wildly d ishonest. Nonetheless, it is important and other
wise usefu l to exam ine the proposed schemes as if they had 
been s i ncere, if foo l i s h ly m i staken proposa l s .  That I do, as 
much as facts permit, in the fol lowing pages. 

The Fusion Energy Founda
tion, of which LaRouche was 
a leading founder, played a 
key role in organizing for 
beam defense, from the late 
7 970s on. Here, one day after 
President Reagan 's televised 
SOl address, the Foundation's 
executive director, Paul Galla
gher, appears on CBS evening 
news, to explain the concept 
of beam weapons. He is 
pointing to a pa inting of a 
chemical laser beam defense 
weapon, produced for the 
Foundation by Christopher 
Sloan. 

8. Venice's Fourth-Crusade conquest of Byzanti u m ,  was a crucial part 
of its rise to i m pe ria l  power d u ri n g  t h e  e a r l y  Thirteenth C e n t u ry. 
Venice's launching of the G u e l ph League campaign to destroy the 
Holy Roman Empire of Emperor Frederick I I ,  and Charles of Anjou's 
bestial occupation of Sicily, typify the Venice operations leading into 
the mid-Fo u rt e e n t h - C e n t u ry c o l l a p s e  of E u ro p e  into a New Dark 
Age. 

President Reagan 's SOl proposal in tended to free the 
world from the grip of "revenge weapons, " by cooperative 
scientific research to develop technologies which would 
end the terrifying age of Mutually Assured Destruction; it 
was premised on a s trategic proposal a dvan ced by 
LaRouche. 

Inset: Among the relevant documents are the 7 982 pam
phlet authored by LaRouche, "Only Beam-Weapons Could 
Bring to an End the Kissingerian Age of Mutual Thermonu
clear Terror, " and the 7 9 77 pamph let, put  out  under 
LaRouche's guidance by the U.S. Labor Party, "Sputnik of 
the Seventies: The Science Behind the Soviets '  Beam 
Weapon. " The illustration is of an X-ray laser, a beam
defense weapon based on new physical principles. 

1 .  
The Treaty of Westphalia 

T h e  cru c i a l  i ssue posed b y  today's d i scuss ion o f  m i s s i l e  
defense, is the fol lowing. 

The h i story of E u ropean c iv i l i zat ion s i nce Char lemagne, 
has been hammered i nto shape by wars and other catastro
phes caused by the recurring efforts of the wou ld-be "global
izers," such as imperia l i st Ven ice's Thi rteenth-Century Guelph 
League, which were i ntended either to prevent the emergence 
of the modern nation-state, or, as today, to destroy it. 8 After 
more than a century of rel igious and related warfare, over the 
interval 1 5 1 3-1 648, the adoption of the 1 648 Treaty of West
pha l ia ,  estab l i shed those agreements on which a l l  issues of 
strategy, and related matters of statecraft, had been centered, 
unti l such Twentieth-Centu ry catastrophes as Ku K l ux K l a n  
fanatic Woodrow Wi l son's Versai l l es Treaty, a n d  U .S .  P resi
dent Harry Truman's fol l y  i n  order ing the mi l i tari ly u nneces
sary, August 1 945 n uc lear bombing  of an a l ready defeated 

Japan.9 

So, with the col lapse 
of the Sov iet system, 
beg inn ing during 1 989, 
the principal three occu
pying powers with con
t i n ued author i ty over 
Germany-Thatcher 's 
B ri ta i n, M i tterrand's 
France, and B u s h 's 
U .S .A.-launched the 
imposition of a neo-feu
da l ,  i m per ia l ,  "new 
world order, "  cal led 
"g loba l i zat ion,"  based 
upon the stated goals of 
"free trade" and "world 
government." This latter 

9. The fairy-tale, that that bombing "saved a million U.S. lives," is simply an out
right lie woven into the litany of standard, hyperinflated utterances ever 
since. Absent Truman's folly, U.S.  strategy had been based upon earlier 
negotiations from Japan, through the Vatican; the policy was to wait out the 
effects of a highly successful U.S. naval and aerial blockade, until Japan's 
recalcitrant generals were compelled to bend to the Emperor's desire for 
peace. No U.S. forced invasion of Japan was required. 
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has been, in effect, an attempt to return to not only the state of 
European civi l ization prior to the 1 648 Treaty of Westphalia, but 
to return, in spirit, to those Guelph League pol icies of the Thir
teenth and Fou rteenth Centu ry, the which had co l l apsed the 
number of parishes and population of Europe by approximately 
one-half. That latter was the greatest catastrophe experienced by 
western Europe since the collapse of the Latin Roman Empire, the 
Fourteenth Century's so-called "New Dark Age." 

Thus, the crucial  issue of strategic defense, as I have posed 
it, and as President Reagan's March 23,  1 983, address did, is 
not a matter of pure and s i mple  m i l i tary cou ntermeasures, 
but, rather, is the issue of the choice between m i l itary "bal
ance of power"-style countermeasures, in the sense of feudal 
warfare, on the one s ide, and defense of the continuation and 
further development of the institution of the sovereign nation
state, on the opposi ng side. ' 0 

To refresh yo u r  m e m o r i e s :  I n  the  s i m p l est terms,  the 
essence of what President Reagan annou nced as  SOl ,  was a 
proposa l ,  as d i rected to the Soviet government, as a l so to 
our own nation and its a l l ies, with the i ntent si mply to free 
the world from the grip of "revenge weapons."  He proposed, 
that science, a ided by cooperat ive efforts among nations, 
cou ld  develop tec h n o l og ies w h i c h  wou ld save the world 
from a s ituat ion in w h i c h  thermonuc lear  bal l i st i c-m i s s i l e  
barrages were the virtua l  u lt imate weapon, a purely terrorist 
weapon, which he ld the pol it ics of the world hostage to its 
th reat. 

In effect, what the President thus proposed, was a commit
ment to return the practice of statecraft to a saner t ime prior to 
the 1 945 nuclear bombing of H i rosh ima and Nagasaki, and 
thus  return  wor ld  po l i t i c s and st rategy to the Pres i dent  
Frankl in  Roosevelt standard of  the pre-August 1 945 domain of 
rational behavior. 

The hard kernel  of President Reagan 's March 2 3 , 1 983,  
announcement, was, i n  effect, the  intent to undo that terr ible 
threat to civi l ization as whole, which was represented by the 
pol icy set forth i n  the doctr ine of nuclear-terrorist Bertrand 
Russe l l 's Sept. 1 946 issue of The Bulletin of the Atomic Scien
tists. Mr. Reagan's  c lear ly  i mpl ied a rgu ment, as del ivered 
d i rect ly  to the Soviet government dur ing  those weeks, was 
that if  we can cooperate to br ing "revenge weapons" under 
control ,  we may be able to find that pathway back to rational
i ty, in wh ich  peacef u l  sol ut ions to lead i ng strategic  i ssues 
could be negotiated and adopted. 

The fi rst th ing to consider, in studying any among the cur
rent U .S .  proposa ls for miss i le  defense, is the fact, that Presi
dent Reagan's proposal then, was d i rectly and pla in ly oppo
site i n  pu rpose, i n  the deepest sense, to everyth ing which i s  
presently  be ing proposed by the current advocates of  miss i le 
defense as an instrument of "global ization."  

1 0. Had Wallentstein and Gustavus Adolphus been allowed t o  continue their 
efforts for peaceful solutions, what became the later, most ruinous phases 
of the 1 6 1 8- 1 648 Thirty Years War, would have been prevented. The 
assassination of Wallenstein, by those determined to prevent the alterna
tive offered by Wallenstein and Gustavus Adolphus, unleashed the pre
ventable full horror of the assassins' strategic folly. It is the establishment 
of stable and peaceful relations among sovereign nation-states, which has 
been, since 1 61 8, the primary objective of modern civilized warfare. In 
other words, the proper object of war is durable peace; the sovereign 
nation-state, and its defense as an institution is an essential pre-condition 
for such peace, and is therefore that principle which warfare must defend. 
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One thing that the prescnt warfare has brought about, is that 
there can never be secure peace on this planet anywhere, while 
any single power has the .ability to prepare, more or less secretly, 
an air attack upon its neighbours. Whatever else this war may 
bring about, it will bring' ho abiding peace, 1m less all .tile world 
(Olltrives to set liP one sitlgle, permal�e1�t, world air cOlllmission, 
navillg absolute . authority over civil, private and public aviatioll, 
over all air-port�, over tile maliufactllre of aircraft of all sorts, 
This much of federation thcre must !:le, ana given · a united de
mand only from America' and Russia that this should be so, it 
is an entirely practkabJe thing to set up-a united ' demand from 
America and Russia, i f  that can be brought about. If this war, 
rod the exhaustion of the belligerent countries, goes on at its 
present pace, and if these two powers keep their strength intact, 
they will be in a position to dictate the conditions of the ultimate 
iTIllistice and they will be able to establish peace in the air for ever. 
It will be far easier for the combatant countries to consent to 

by an in
arid the like. 

the air, then the 
also be federalised. 
drugs and poisons 

be far casier for 
over the whole 

to monopolise 
to arrange that 

may 
of any sort 

such things in 

Secretary of State Madeleine Albright, speaking at the Institute 
of International Education in New York, Oct. 1 4, 1 999, identi
fied her roots in the "one world" government fa ction of 
Bertrand Russell and H. C. Wells. In the background is a page 
from Wells's utopian conclusion to h is Out l i ne  of H istory, 
where he argues for a world federation government, to replace 
the republica n conception of a "community of principle" 
among sovereign nation-states. 

However, s i nce 1 983,  espec ia l l y  si nce the c lose of 1 989, 
the wor ld  has changed radica l l y. Then,  in 1 983,  P resident 
Reagan, as typical of one who had been, pol it ical ly, an ordi
nary patriotic veteran duri ng the course of time of the Great 
Depress ion  a n d  Wor ld  War I I ,  typ i f ied t h u s  a generat ion 
whose views of U.S.  strategic interest were sti l l  based upon 
the conception of the U n ited States as a perfectly sovereign 
nation-state republ ic. 

Now, s i nce the 1 989-1 991  process of d is i ntegration of the 
Sov i et system ,  a new era,  w h i c h  Pres ident  George B u s h  
du bbed "a new world order, "  has  been dec la red b y  many 
voices of  the AnglO-American estab l i shment, as  the a l leged ly  
inevitable and  i rreversible overtu rn i ng of  the  age of  the  sover
eign nat ion-state, estab l i s h i ng a rad i ca l l y  new age of "free 
trade," "global ization," and the rule of "supranational" institu
tions of rad ica l l y  pos it ivist, and capricious forms of imperia l  
law. 



Unl ike the Reagan of 1 983, and, rather, l i ke the Bush Repub
l icans, and the Carter-Mondale Democrats, who had opposed 
SOl in 1 983, 1 1 the Bush Republ icans moved, in 1 989-1 992, to 
avow the i r  i ntent to destroy the inst i tut ion of the sovere ign 
nation-state. Thus,  the present advocates of m i ss i l e-defense 
are, in fact, l i ke former Carter National Security Advisor Zbig
n i ew B rzez i n s k i ,  demand i n g  a return to the state of affa i rs 
which ought to be remembered from the Th i rty Years War, or, 
earl ier, the so-cal led Fourteenth Century New Dark Age. 

What  has been c l e a r l y  i ntended by s u c h  c i rc l es, s i nce 
1 989, and what i s  sa id with ever more shame less openness 
today, is a commitment to what Bertrand Russe l l 's nuc lear
weapons pol icy i n tended, the eradicat ion of the sovere ign 
nat ion-state, to make way for  what Russe l l  termed p l a i n ly, 
and repeated ly, "world government." 

Thus, to restate and summarize the crucial point: where Pres
ident Reagan's SOl  proposal was i ntended to save the form of 
civi l ized relations among sovereign nation-states, as the 1 648 
Treaty of Westphal i a  defines such relat ions, the current draft 
proposals  for l im ited bal l ist ic-m iss i le  defense, a re prem ised 
upon the directly opposite purpose. There, in b lurri ng that fun
damental d i fference in purpose, l ies the kernel of confusion 
u nderlying al l current proposals for miss i le defense. The pres
ent proposals express a determination to i mpose "world gov
ernment" by aid of the Roman-empire-style police-force of the 
"new NATO": a return of the world to that century of catastro
phe known as the Guelph League's p l u nge of European civi
l ization into the Fourteenth Century's "New Dark Age." 

Albright and the Wells of Doom 
I n  contrast to the Reagan SOl  of March 1 983, the opposing 

m i ss i l e-defen se strategies of today's Governor G eorge W. 
Bush ,  Vice-Pres ident A I  Gore, and U .S .  Secretary of State 
Madele ine Albright, reflect a d i fferent generat ion's pol it ical 
base than that of Presidents Kennedy, Johnson, Ford, and Rea
gan. S ince Reagan's 1 984 re-elect ion, our governments have 
found their new pol itical base ch iefly in a shr ink ing ration of 
the popu lat ion, constituted ch iefly of soc ia l  strata " I ikely to 
vote," which are representative of a class of persons harking 
back to the u ltra-decadent "flapper" ideology of the Coolidge 
1 920s, who are vicious opponents of the American i nte l l ec
tua l  trad i t i o n .  I n  fact, p o l i t i c a l  f igu res s u c h  as Governor 
George Bush,  Vice-President Gore, and U .S .  Secretary of  State 
Made le ine  Al br ight, represent, ax iomat ica l ly, the pecu l i ar 
interest of a species al ien to our own.  

Secretary Madeleine Albright i s  by no means the author of 
t h i s  state of affa i rs ,  but s h e  typif ies the  cu rrent ly  leadi ng, 
imp l ic it ly treasonous threat to the sovereignty of the U .S.A. 
Perhaps, she does not i ntend to be treasonous; but,  perhaps, 
"treasonous" i s  not a choice of term strong enough to express 
the depravity of her fol ly. Perhaps, there are extenuating c ir
cumstan ces for h e r  case .  Perhaps ,  for reasons  of fa m i l y 
upbringing, and related i nfluences, she s imply knows no bet
ter; perhaps,  spea k i n g  c l i n i c a l l y, s h e  is i n c u ra b l e  on t h i s  
account. 

She typifies that utopian concert of efforts to establ ish world 
government, as that current i s  a lso found among a l l  too many 
of today's spokesmen for both the present Admi n istration and 

1 1 .  For example, Vice-President George Bush's circles. 

the U.S .  Congress. To appreciate the sheer lunacy of the more 
popu lar  variety of current vers ions  of efforts to abol i sh  the 
sovereignty of nat ions such as the U .S .A. ,  it i s  convenient to 
focus upon the coi ncidence of the pol ic ies of M rs .  A lbright 
and Vice-Pres ident AI Gore. Focussing  u pon this s ide of the 
matter, a l so c la ri fies the same utop ian  tendency, expressed 
under d i fferent trade-marks, as the pol ic ies of certa i n  of the 
caretakers for Republ ican pre-candidate George W. Bush, Jr. 

O n  th i s  account, Mrs.  A lbr ight  exposed herse l f  most fla
grantly, i n  an address she del ivered, on October 1 4, 1 999, in 
New York C ity, to an  organ ization known as the I nstitute of 
I nternat ional Education ( l I E) . 1 2 Not only did she identify the 
roots of her po l icy, as those of utopian fanatic and Bertrand 
Russel l confederate Herbert George Wel ls, but the organiza
tion before which she chose to u nbutton herself in th i s  fash
ion, the l i E, had been founded, in 1 9 1 9, as an habituated, key 
promoter of pol icies such as those of Wel l s  and Russel l  ins ide 
the U .S.A. 1 3 On that same occasion, she identified her U .S .  
career, and that of  her  father, former Central European d ip lo
mat Joseph Korbel ,  as a notable benefic iary of the l i E 's sup
port, both for her and for those views of Wel l s. 1 4 

These po l i c ies  of We l l s  i d en t i f i ed by A l br ight  i n  that  
address, are fair ly summed up  i n  two typical Wel l s  locations, 
his The Outline of History1 5 and h i s  famous, 1 928  The Open 
Conspiracy: Blueprints for a World Revolution.1 6 There is no 
part of the pol ic ies attr ibutable to the personal  i nfl uence of 

1 2. In h e r  address t o  the l i E, Albright defended t h e  very "public diplomacy" pro
gram of the State Department and other U.S. government agencies, that 
had caused such a proliferation of warfare, and the spread of illegal drugs 
and weapons, during the George Bush/Oliver North Iran-Contra fiasco. 
What is worse, she defended those criminal policies by invoking the name 
of H.G. Wells, one of Britain's leading social engineers of the late 1 9th and 
20th centuries, who advocated a world government based on a scientific 
dictatorship. Albright told the audience, "About the time the l i E  was 
founded, British author H.G.  Wells wrote that 'history [is] a race between 
education and catastrophe.' Helping people to value democratic prinCiples 
of tolerance and openness is a good way to aid us all in winning that race." 
Albright singled out non-governmental organizations (NGOs) for special 
praise, in her speech, providing the audience with a laundry list of recent 
instances where her State Department backed NGOs in efforts to destabi
lize sovereign, nation-state governments all around the world. 

1 3. l iE was founded in 1 9 1 9  by Nicholas Murray Butler, the President of Colum
bia University; Elihu Root, the former Secretary of State; and Stephen Dug
gan, head of the Carnegie International Institute for Peace, ostensibly to 
foster international educational exchange programs. Prior to President 
Franklin Roosevelt establishing diplomatiC relations with the Soviet Union, 
the l i E  was one of the most prominent "back-channels" between the Wall 
Street and State Department circles and Moscow. Working with The New 
Republics Michael Straight, l i E  was behind John Dewey's lengthy trip to 
the Soviet Union in 1 926, from which he published a series of glowing 
reports about the high quality of Soviet education. In  the 1 930s, the l i E  
formed the Emergency Committee for Displaced German Scholars, through 
which, the entire Frankfurt School apparatus of social revolutionaries and 
subversives was brought to the United States, and placed in American uni
versities and research centers. The Emergency Committee was run by 
John Dewey and Egbert Roscoe M u rrow (later known to the world as 
Edward R. Murrow), and was modelled on an earlier agency established in 
Britain, called the Academic Assistance Council, headed by one of H.G. 
Wells's leading proteges, and world government fanatics, Leo Szilard. In 
the 1 940s, Stephen Duggan was replaced, as head of the liE by his son 
Laurence, who was later exposed as a member of the extended Anglo
Soviet espionage apparatus of Noel Field and H. Kim Philby. 

1 4 .  Joseph Korbel, a former official of the Eduard Benes government of 
Czechoslovakia, served as the academic godfather of George W. Bush 
advisor Condoleezza Rice. Sometime Albright political godfather Zbginiew 
Brzezinski, is a son-in-law of the same Benes. Together, the Korbels and 
Brzezinskis represent outgrowths of the pro-feudalist bureaucracy of deca
dent and fallen Central European states, a species steeped in the same 
quality of cultural pessimism out of which Twentieth Century European fas
cist currents were spawned. Albright is redolent with that specific type of 
cultural peSSimism. 
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America-hater Bertrand Russell (7 872- 1 970) used the threat of 
nuclear arsenals to promote his plan for world government. 
Through h is proxies, such as Leo Szila rd, Lord Russell 
authored the U.S. development of the nuclear bomb, and 
effectively directed nuclear-arms-control policies, into his 
90s. Here Russell addresses a world disarmament rally in Lon
don, in September 1 959. 

. , :. ,  . 

Mrs. Albright, i ns ide the C l i nton Admin i stration, nor those of 
Vice-President AI Gore, which are riot coherent with the most 
d i sgusting elements of the pol ic ies which Wel l s  and Russe l l  
adopted in  common, a s  their schemes for e l iminating the sov
ereign nation-state and establ i sh ing world government. 

Nor is there anythi ng inconsistent between those Wel ls  pol i 
c ies and the i mpact of the l iE  i n  U .S .  l i fe s i nce i ts  foundi ng. 
Nor are there tru ly significant points of difference between the 
pol i t ical  p h i l osophy of l i E-sponsored A lbright and such I I E
sponsored, existential ist, avowed haters of the American patri
ot ic  i n te l l ectua l  trad i t ion ,  as syste m i c  i rrat iona l i sts Max 
Horkheimer, Theodore Adorno, and Hannah Arendt. 1 7  

Nor should anyone be aston ished by the fact that the views 
attributed to George W. Bush, J r. 's pre-candidacy, are consis
tent, l i ke candidate Gore's, with that commitment to a Wel l
sian form of world government, as expressed by former Presi
dent George Bush's proclamation of "world government," as a 
" new wor ld  order. " 1 8 B etween the  po l i c i es of Governor 

1 5. H . G .  Wells, The Out/ine of History: Being A Plain History o f  Life and 
Mankind (Garden City, N . Y. :  Garden City Publishing Co.,  1 920, 1 931 , 
1 940). 

16. H.G. Wells, The Open Conspiracy: Blueprints for a World Revolution (Lon
don: Victor Gollancz, 1 928) 

24 Summer 2000 21 st CENTU RY 

4 minutes to midnight 

The "Doomsday Clock" logo of the Bulletin of the Atomic Sci
entists, which was set at seven minutes to midnight in june 
1 947. The one-world-government Pugwash group moved it 
forward or backward according to its estimation of "interna
tional tensions"-the Mutually Assured Destruction concept 
of Lord Russell. Here, the clock is shown at four minutes to 
midnight in 1 98 1, when, the Bulletin stated, "both superpow
ers develop more weapons for fighting a nuclear war. " 

George W. B u s h 's present pre-ca n d i d a cy, a n d  those of 
Albright and Gore, there are secondary d ifferences i n  matters 
of style, but not in u ltimately impl ied goals. 

O n  these and re l ated matters, as Russe l l  wrote in 1 928,  
there are no i m portant d i fferences between the "Open Con
spi racy" pol ic ies of Wel l s  and Russe l l ,  on the one hand, and 
those of such p resent-day fo l l owers of P resident Theodore 
Rooseve lt,  P res ident  Woodrow Wi l son ,  Wel ls ,  and Walter 
L ippmann,  as AI Gore and A lbright .  The genetic heritage is 
the same a x i o m at i c a l ly; the d i fferences aggregated by 
processes of mutation over successively i nterven ing genera
tions and degenerations, are essent ia l ly  s l ight; the differences 
are merely stylistic, and the novelties ch iefly psychedelic. 

I n  addressing the matter of ba l l istic-m is's i le  defense, we are 
obl iged to emphas ize  the  ro le i n  w h i c h  reports of Br i t i sh  
Empire scient i sts Rutherford's and  Soddy's work on nuclear 
f iss ion, l ed Wel l s, in 1 9 1 3 . 1 9 I t  i s  from that standpoi nt, that 

1 7. T.W. Adorno et aI., The Authoritarian Personality (New York: Harper, 1 950). 
All of these Frankfurt School followers of Georg Lukacs were, like Nazi 
Philosopher Martin Heidegger and Karl Jaspers, fanatical advocates of the 
policy that truth does not exist, only existentialist forms of opinion. Merely 
typical of this moral degeneracy is Hannah Arendt's series of books on 
totalitarianism. 

1 8. President Bush spoke to Congress Sept. 1 1 ,  1 990. He gloated over the 
then-onrushing collapse of the Soviet Union, which removed any hin
drance to "concerted United Nations action" so that the "crisis in the Per
sian Gulf . . . offers a rare opportunity to move toward . . . a new world 
order . . . . " ( Washington Post, Sept. 1 2, 1 990). 

1 9. See, Frederick Soddy, The Interpretation of Radium and the Structure of 
the A tom (New York: G . P. Putnam & Sons, 1 922),  and H.G. Wells, The 
World Set Free (London: Macmillan, 1 9 1 4), dedicated to Soddy. Publicist 
Wells is the putative inventor of the term "atomic bomb." Notably, although 
Wells had publicly acknowledged this debt to Soddy in his own 1 9 1 4  The 
World Set Free, no suitable reference to a mailer so important appears in 
his own 1 934 autobiography. Soddy, whose most significant apprentice
ship, in study of the disintegration of radioactive elements, occurred under 
Ernest Rutherford at Montreal's McGill University, is among the first known, 
during 1 908- 1 9 1 4, to have proposed the feasibility, and prospective power 
of fission weaponry. After Soddy had received his 1 92 1  Nobel Prize in 
chemistry for related discoveries, his 1 908 lectures, on which Wells had 
relied chiefly for his 1 9 1 4  proposal of a nuclear balance of power, were 
published as a book. 



Wel l s, a l ready i n  1 9 1 3, was able to foresee the development 
of weapons based upon nuc lear-fi ss ion pr inc ip les, as suffi
c ient ly terr i b l e  to force ex i s t ing  n at i o n s  to cap itu l ate to a 
return to the i ntended k i nds of world government, forms of 
world government which we m ight remember from ancient 
Babylon, Rome, and European feudal ism. 

As Wel l s  h i mself, from 1 92 8  on ,  s i tuated the com b i n ed 
work of the world-wide confederates of h imself and Russe l l ,  
he conceived of  th is  role of  n uclear terror as a second phase 
of the Fabian conspi racy from the pre-World War I decades, 
which he ident if ied by h i s  cho ice of t i t le  for h i s  manifesto: 
The Open Conspiracy. It was u nder Wel l s  crony Russe l l 's 
pol i t ica l  d i rect ion,  that the development of nuc lear-fi ss ion 
weapons occurred, and it  was through the pol ic ies of Russe l l  
and s u c h  Russe l l  devotees as  L e o  Sz i l a rd,  J o h n  J .  McCloy, 
McGeorge B undy, Henry Kiss inger, et a I . ,  that the dip lomatic 
architecture of today's drive for a world government modelled 
upon the tradition of pagan Rome, has been launched. 

I have documented el sewhere the lead i n g  features of the 
deve l opment  of the We l l s - R u s se l l  doctr i ne  of n u c lear  
weapons, as a means for abol i sh ing the  sovereign nation-state 
and estab l i sh i ng a neo-Roman Empire of world government.20 

Therefore, here, I need but summarize the cruc ia l ,  relevant 
points of that development. 

Fabian Society figures Wel l s  and Russe l l  had both been key 
f igu res of Lord A l fred M i l ner 's Coeffi c ients (for example, 
Round Table) organ ization, the association which contributed 
a key role in the British monarchy's p lan n i ng of what became 
World War I. Russe l l  had walked out of the Coefficients in a 
pet u l ant  ar i stocrat's tem peramenta l  f it ,  whereas p l ebeian 
Wel ls rema ined with K i n g  Edward V I I 's Lord Cec i l ,  M i l ner, 
Mackinder, et a I . ,  and became a lead i ng polit ical-intel l igence 
figure of the British i mperial establ i shment for that war. 

Later, dur ing the 1 920s, Wel l s  and Russel l patched up their 
war-time differences, conso l i dati n g  thei r  not i nconsiderable 
wor ld-wide po l i t ica l - i  nte l l  igence reso u rces, in support of 
what Wel l s's defined as "The Open Consp i racy. " The larger 
portion of the general naughtiness and nastiness of the recent 
century, can be put to the account, d i rectly or ind i rect ly, of 
the i n c l uded,  l e ad i n g  contr i b u t i o n s  of t h i s  p a i r  and t h e i r  
accom p l i ces. A t  t h e  center o f  that bus i ness, w a s  t h e  Wel l s
Russel l  p lot to br ing  about world government  th rough the 
development of nuclear arsenals, a pol icy which Russe l l  con
tinued to the end of his wretched existence. 

America-hating, Brit ish aristocrat Russe l l ,  us ing such among 
h i s  acqu i red devotees and l ackeys as physic ists Leo Szi lard 
and Eugene Wigner, actual ly  authored the U.S .  development 
of the nuc lear  bomb, and effect ive ly  d i rected Br i t i sh  and 

2 0 .  Lyndon H .  LaRouche . .  Jr. "On The Subject o f  Strategic Method," (Bad 
Schwalbach, Germany, address of May 26, 2000) Executive Intelligence 
Review, June 2, 2000, pp. 20-35. See also, Lyndon H. LaRouche, Jr., ''The 
Becoming Death of Systems Analysis, Executive Intelligence Review, 
March 31 , 2000, pp. 1 0-73; LaRouche, "When Andropov Played Hamlet," 
Executive Intelligence Review, April 2 1 ,  2000, pp. 1 4-31 ,  and LaRouche, 
"Information Society: A Doomed Empire of Evil," Executive Intelligence 
Review, April 28, 2000, pp. 36·55 

On this subject of the Wells-Russell collaboration, see a book produced 
under my design and direction during the last years of the 1 970s. Although 
I set forth the thesis and mapped the principal features of the book, the 
detailed work was done by a rather large number of my associates, and 
published as Carol White, The New Dark Ages Conspiracy (New York: 
New Benjamin Franklin Publishing House, 1 980). 

U.S.A. nuclear-weapons and nuc lear-arms-control po l i c ies 
throughout the enti rety of h is  l ife thereafter. 

It was, for example, the Russel l-Wel l s  pol icy of world-gov
ernment, as establ ished through the threat of n uclear arsenals, 
which prompted the nuc lear bombing of J apan by President 
Truman,  and which gu ided Arms Control and D i sarmament 
Agency (ACDA) chief John J .  McCloy and such McCloy clones 
and Golems as McGeorge B u ndy and Henry A.  K iss inger. It 
was the  same R u s se l l  w h o  h a d  d e m a n ded,  p u b l i c l y  a n d  
repeated ly, a preparat ion for nuclear attack u pon t h e  Soviet 
U nion, beg inn ing 1 946, who opened the mid-1 950s channel 
to Sta l i n  successor N .S. Khrushchev, leadi ng to the establ ish
ment of the Pugwash Conference and to the Cuba M iss i les 
Cris is  of 1 962.  I t  was the sequence of developments marked 
by Russe l l 's role  in mediating between Moscow and Washing
ton dur ing the Miss i les Cris is,  and the assass ination of Presi
dent John F.  Ken nedy, w h i c h  l ocked London, Wash i ngton, 
and Moscow, i n to the  " detente" track of K i s s i nger's 1 9 72 
negotiations of  SALT f and the Russel l-designed Anti-Bal l istic
Missi le (ABM) treaties. 

The long drive toward world government, came proximate 
to its goa l ,  with the col l a pse of the Sov iet system,  over the 
i nterval 1 989-1 991 . The v i rtual e l im ination of the chief m i l i 
tary chal lenge; that o f  t h e  Warsaw Pact a l l i ance, t o  t h e  com
bi ned powers ot the NATO forces, was taken by the London 
and New York backers of th i s ,  the then-deceased Russe l l 's 
des ign ,  as the occasion for bru s h i ng as ide most among the 
pre-1 989 a l l ies of London and New York, such as continental 
Eu rope's NATO members, and esta b l i s h i ng a form of world 
government, representi n g  rent ier-fi nanc ier  i nterests, s i nce 
then run, jo int ly, and more or less exc l us ively, by the Anglo
American powers. Thus, President George Bush proclaimed a 
Roman imperial  style i n  Anglo-American world government: 
h i s, rather than Adolf H it ler's "new world order. "  The fi na l  
assessment of  the  actual differences between the  two schemes 
has yet to be made.2 1  

A s  a lapsed-t ime portrai t  wou ld h e l p  us  to see clearly the 
result  of th is  drive toward world government through nuclear 
terror, over the span of the past fifty years -especia l ly  s i nce 
the untimely death of President Frankl i n  Roosevelt, the char
acter ist ic  feature of the efforts of those beh i nd the Ang lo
American dominat ion of the world today, is noth ing different 
than what Wel l s  set forth i n  h i s  1 928  The Open Conspiracy. 
Read Wel l s's frank ly  satan i c  p rogram from that  book, and 
weep for today's i mperil led mankind: . 

1 .  The complete assertion, practical as wel l  as 
theoretical, of the provisional nature of existing . 
governments and our acquiescence to them; 

2. The resolve to m i nimize by a l l  ava i lable means the 
conflicts of these governments their m i l itant use of 
individuals and property and the i r  i nterference with the 

21 . It should be emphasized, that it was President George Bush's father, and 
Govemor George W. Bush's grandfather, Prescott Bush, who played a key 
role in funding Adolf Hitler's appointment as Chancellor of Germany. See, 
Anton Chaitkin and Webster Tarpley, The Unauthorized Biography of 
George Bush, (Washington, D.C.: Executive Intelligence Review, 1 992). 
None of those connections to Hitler's regime are merely coincidental for 
the understanding of the history of the U.S.A. and the world during the cur
rent year and the next. 
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establ i shment of a world economic system; 

3 .  The determi nation to replace local or national 
ownersh ip of at least credit, transport, and staple 
production by a responsible world d irectorate serving the 
common ends of the race; 

4. The practical recogn ition of the necessity for world 
biological controls, for example, of population and 
d isease; 

5. The support of a min imum standard of individual 
freedom and welfare in  the world; 

6. The supreme duty of subord inating the personal l i fe 
to the creation of a world di rectorate capable of these 
tasks and to the general advancement of human 
knowledge, capacity, and power. 

If one assesses those s ix points agai nst the background of 
Wel l s's strongly argued socia l  theories, before and after that 
1 928 publ ication, Wel ls and his proposals, and avowed Wel l s  
fol lower Albr ight, are to  be  regarded as a form of  u n iversal 
fascist d ictators h i p  conta i n i ng, axiomatical ly, a l l  of the evi l  
features o f  H it ler's regi me, and much more besides. This  i s  
precisely what Russe l l  h imself had proposed, i ndependently 
of Wel ls, earl ier, and later. Th is  i s  the pedigree of the "Th i rd 
Way" po l i c ies of London's new Musso l i n i  Tony B la i r, today, 
and h i s  lead ing U .S .  devotee AI Gore. This i s  precisely what 

//Iustration by Christopher Sloan 

"The functionally defined difference between mankind and 
the beasts, is that ours is the only species of living creature 
which is capable of willfully increasing its specific potential 
relative population-density. " Without a Classical humanistic 
education, as LaRouche demonstrates, society produces peo
ple who think like beasts. 
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Secretary A l b r i ght 's perverse performance, " i n  service of 
democracy," on record, as i n  Africa and South America, rep
resents to date; that is precisely what is represented by those 
who deploy her on behalf of such pol icies .. 

This is what Secretary Albright, and her pol ic ies, represent. 
With declarations such as her October 1 4, 1 999,  New York 
address, she has p laced herself  on the pub l ic  record, as con
sciously motivated by a pass ion, not only to wipe the sover
eign nation-state permanently from the world's map, but to 
s ink a l l  of civi l ization i nto the kind of doom prescribed by the 
wi ld ly Romantic utopians Wel l s  and Russe l l .  The fau lt for this 
l ies less with what she herself does, than with those i n  govern
ment who witti ngly, and reveal i ngly, tolerate or even encour
age her song and dance. 

2.  
Science, Society, 

And Strategy 
Si nce the exemplary reforms of Solon of Athens, the princi

p les  of strategy assoc i ated wi th  t h e  h i story of g loba l l y  
extended European civi l ization, have reduced the essential 
issues of statecraft, inc lud ing warfare, to an  axiomatic differ
ence between two ax iomati c a l l y  i ncompat i b l e  not ions of 
society.22 The one, the Classical republ ican notion, express
ing the Classical G reek tradition in science and art, has been 
the pol icy of promoti ng a truthfu l and just p romotion of the 
general  welfa re of a l l  persons  a n d  t h e i r  posteri ty, that by 
means  of m a n k i n d 's i nc reased power over n at u re . 23  The 
opposi ng, so-cal led Romantic view i n  statecraft and art, that 
of a n c i ent  B abyl o n ,  Tyre, the  D e l p h i  c u l t  of the  Pyth i a n  
Apol lo, and pagan Rome, has been the ru le o f  a relative few, 
a n  o l i garchy a n d  i ts  attached ret i n u e s  of lackeys, over a 
majority of a mankind degraded to the status of virtual human 
cattle. 

The modern sovereign nation-state repul;>l ic, as typified by 
the 1 776 U . S .  Decl a rat ion of I ndependence and the 1 789 
Preamble  of the Federa l Const i tu t ion ,  be longs to the fi rst 
type; the Brit ish Empire s i nce the accession of George I, has 
typified the second. The effort, typified by the Wel l s-Russe l l  
The Open Conspiracy, to bring world government a n d  "glob
al ization" i nto bei ng, i s  the inevitable yearn ing for a return of 
the world to the idea of world e m p i re of the fi g u re wh ich  
London opinion then regarded as the  leading Venetian of  late 
E ighteenth Century Br i ta in ,  Lord Shel burne.  She lburne, the 
Brit ish East I nd ia  Company's ch ief contro l ler and sponsor of 
the careers of Adam Smith, Edward G i bbon, and Jeremy Ben
tham, and many other B r i t i sh  notab les of the t ime,  led i n  
caus ing this imperia l  perspective t o  b e  adopted b y  the British 
monarchy. Th is  created the imperial model ,  continued by the 
Brit ish monarchy to th i s  day, adopted out of the Br it ish East 

22. LaRouche, op. cit. 
23. "Truthful and jusf' signifies the use of agape in Plato's The Republic, and 

the Apostle Paul's I Corinthians 1 3. This is in direct opposition to the denial 
of the existence of truth by the empiricists, Immanuel Kant's Critiques, and 
such neo-Kantian existentialists as Adorno, Jaspers, Arendt, and some
time Arendt intimate and Nazi philosopher, Martin Heidegger. The denial of 
truthfl:llness, as Kant, Jaspers, and l i E's Frankfurt School existentialists 
militantly denounced truthfulness, is key to understanding the mind-set of 
Secretary Albright and her confederates today. 



India Company's envy of the example of ancient pagan 
Rome.24 

That l ow-comedy, mus ic -h a l l  specta c l e, the  1 989 
capture of  President George "Tr i lby" Bush by Prime Min
ister Margaret "Svengal i "  Thatcher, i l l ustrates the point. 
That 1 989-1 9 9 1  capture of the U .S .  government, under 
circumstances of the fal l  of the Warsaw Pact system, as a . 
v i rtual "free trade" lackey of the London financia l  cen
ter, was used, as Bush h imself described this, to establ ish 
a "new world order." T h i s  was i ntended to become a 
Romantic world empire, i m p l i cit ly model led upon that 
of pagan Rome, and based u pon  a symbiot ic condo
min ium of the tattered m i l itary power of the U .S.A. and 
the decadent fi nancial  and pol itical power of the B ritish 
Commonwealth. 

U nder this post-1 989 arrangement, the other nations 
and peoples of the world, including those of continental 
Europe and the Un ited Nations Organization genera l ly, 
have been degraded s i n ce to the status of either mere 
aux i l iaries, or s imply hapless v ict ims, of an  overreach
i ng, Roman-style,  Anglo-American i m per ia l  over lord.  
S ince then, l i ke the Roman arena u nder the Claud ian 
emperors, th i s  has become a g lobal farce turned grue
some. 

www.arttoday.com 

This state of affairs, brought into being over decades, 
chiefly by aid of the Wells-Russell use of nuclear arse
nals to bring world government into being, identifies the 
crucial change which underlies the difference between 
President Reaga n 's original proposal of 501, and the 
lunatic follies of the U.S. missile-defense proposals of 
today. The former, Reagan's SD I ,  appears to have been 
the last attempt, from the U.S .A. ,  to save that system of 
sovereign  n at ion-states w h i ch the U n i ted States had 
been founded to establ ish.  The latter is a nakedly geopo
l i t ical  attempt, to enforce the total ru le over a l l  of th i s  
p l anet, by an  Ang lO-Amer ican  fi n a n c i er o l i garchy's 
"new Roman Empire." 

The best way i n  w h i c h  to demon st rate the fo l l ies  
i n her ing in  both Mrs.  A lbr ight's and k indred besti a l i 
t ies, i s  t o  examine t h e  matter from t h e  standpoint o f  a 
rat ional ,  republ ican view of the same strategic i ssues. 
To that pu rpose, we can not avoid s u m m a ri z i ng the  

The American System of  political economy, which ensured that the 
United States would become an industrial, science-based culture, 
was based on the Classical, anti-empirical notion of "action, " as 
understood and practiced by Benjamin Franklin, Alexander Hamil
ton, Abraham L incoln, and L incoln's economic advisors, Mathew 
and Henry C. Carey. Here, a depiction by Theodore R. Davis of the 
Corliss engine exhibit at the 7 876 Centennial Exhibition in Philadel
phia, which celebrated America's emergence from a colony to a 
leading world economy. 

most crucial  issue separat ing  the C lassical republ ican 
v i ew of m a n ,  s o c iety, and n a t u re,  from that of to
day's " g l o ba l i z i ng"  apost les  of  the fi n a n c i e r
ol igarch ical i m peria l ism, as expressed by creatures such as 
Mrs.  A lbr i ght, her  Vice-Pres i dent  Gore, the caretakers of 
Governor George W. Bush, and B rita in 's Musso l i n i -Iooka l i ke 
Tony B la i r. 

This  bri ngs i nto focus the cruci a l  relevancies of physica l  

24. The conflict between the Classical and Romantic traditions, i s  the central 
feature of Eighteenth Century European politics and art. It was the Classi· 
cal faction. as typified for Germany by Leibniz and Bach defenders Abra
ham Kastner, Gotthold Lessing, and Moses Mendelssohn, who rallied for 
the cause of the independence of the U.S. republic. It was the Romantic 
tradition, typified by the so-called British and French Enlightenment, who 
formed the hard-core of the pro-British faction. Thus, followers of the Clas
sical faction of Lessing and Mendelssohn, such as Goethe, Schiller, and 
the Humboldts, like Keats and Shelley for England, typify the pro-American 
faction, whereas the Romantic current formed the hard core of the pro
British faction in late Eighteenth and Nineteenth Century Europe. 

science for modern republ ican strategy.25 

Science and Culture 
From the experi mental standpoint of an i ma l  ecology, the 

fu nctio n a l l y  defi ned d i fference between m a n k i nd and the 
beasts, is that ours is  the only species of l iv ing creature which 
is capable of wi l lfu l ly  i ncreasing its specific, potential relative 
popu lation-density. The exemplary expression of this specific 
capab i l i ty, is the way in which i nd iv idua l  members of our  
species are capable of  generating, not deductively, but cogni-

25. The term "republican," as used in  the Classical Greek sense here, is  equiv
alent to "American Whig." This signifies the Carey-Clay-Quincy Adams
Lincoln legacy, and the revival of the American Whig legacy by President 
Franklin Roosevelt. Today, and since 1 976, the present writer is the lead
ing political representation of that legacy inside the U.S.A. 
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tively, as i nd ividuals, experimental ly val idatable, original d is
coveries, and rediscoveries, of universal physical principles.26 

Primari ly, it is through the appl ication of such experimenta l ly 
demonstrable un iversal physical pr inciples, as new technolo
g ies, to the effect of transform i ng manki nd's re lationsh ip  to 
the physical un iverse, that manki nd's power in and over the 
u n iverse, is i ncreased, as measurable per cap ita, and per 
square ki lometer of the Earth's su rface area. 

Th is  exp l icit ly physical expression of our species' un ique
ness, has an essentia l ,  cogn itive complement. The abi l ity to 
rep l i cate the cogn it ive action of experimenta l ly val idatable 
d iscoveries of un iversal physical principles, requ i res a s imi lar, 
cogn it ive, mode of d iscovery for those a l so val idatable, un i 
versa l  pr inc ip les which we associate with C lassical  artistic 
modes of compos i t ion .  The l atter a re typified by Class ica l  
G reek tragedy, the revo l ut ion in  p a i n t i n g  by Leonardo da 
Vinci and Raphael Sanzio, and the revolution i n  musical com
position and performance by J .  S. Bach and such fol lowers of 
h i s  ant i-Romantic,  polyphonic  method, as H aydn, Mozart, 
Beethoven, and Brahms. U nder Classical artistic composition, 
we must inc l ude related forms of study of the pr inc ip les of 
h i story and of the re l ated p ractice of statecraft. The latter 
i n c l ude modern C l ass ica l  m i l i ta ry strategy as a combi ned 
product of Classical methods in science and artistic composi
tion. 

Today's public opinion has been brainwashed into bel ief in  
an axiomatica l ly  i rrational i st, hermetk sepabtion of  science 
from art, as that separat ion was decreed by the empir ic ists, 
the ex istent ia l i sts, and by the s i m i l ar ly avowed pathological 
l iars I mmanuel Kant and Karl Savigny. Against that i nduced, 
popu lar  del usion, the mu lt ip ly-connected i ntegrity of Classi
cal science and art must be emphasized here. 

I n  order that society might cooperate to enjoy the benefits 
of d iscovered un iversal physical pr incip les, it is not sufficient 
to bri ng i nd iv idua l  persons i nto merely deductively logical 
forms of cooperat ion .  I t  i s  essent ia l  to engage cooperat ion 
among the h igher, cogn itive processes of individual  persons. 
The methods of C l ass ica l  h u man ist ic education, typ ify the 
cu l tivation of such h igher forms of functional  l iteracy. Such 
methods are opposed to the inherently stu ltifying mere learn
ing of so-ca l led " information." 

I t  i s  not the competent  educat iona l  pract ice of c iv i l ized 
societies, to tra in  the majority of individual persons as if they 
were merely a sub-human form of l i fe. We must despise, as 
besti a l ized, an educat iona l  po l icy w h i c h  emphas izes the 
condit ion i ng of the victim to repeat a learned procedure, or 
derive theorems, as i f  at the blackboard, only by formal ists' 
deductive methods. The essent ia l  superiority of the human 
bei ng to the lower l i v ing  species, i s  demonstrated clear ly, 
only when the ind ividual  m ind  is prompted to reenact, suc
cess ive l y, the cogn i t ive p rocesses by means  of w h i c h  
mankind earl ier had generated each among its existing accu
mulation of experimental ly val idatable d iscoveries of un iver
sal pr inciples. 

The pr inc i p les which the i nd iv idual  must red iscover, are 

26. That is to emphasize the difference between reductionist methods of mere 
deduction and induction, and cognition, otherwise fairly described as the 
difference between mere logic, which can be performed by a digital com
puter, and actual human reason, of which a digital computer is axiomati
cally incapable. 
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both known universal physical pr inciples, and a lso the Classi
cal artistic principles associated with Classical forms of artistic 
composit ion.  We must include, u nder C lassical art istic com
position, the mastery of h i story and statecraft from the stand
point provided by broad and deep education and experience 
in  both Classical forms of science education and a lso Classi
cal forms of artistic composition. Otherwise, the student can 
not become l iterate in  either science or h istory and statecraft. 
The essential  form of republ ican educat ion of the c itizen, is 
not mere learning, but, rather, the cu ltivation and refi nement 
of the i ndividual 's cogn i tive powers for generat i ng and va l i
dating un iversal d iscoveries of principle, either as original dis
coveries, or, more often,  as replications of earl ier original dis
coveries. 

F rom these and related evidence, we derive a functional 
notion of the existence of man with in  the un iverse, a notion of 
man's specific, u n ique nature, as a l iv ing creature which has 
the essential self- i nterest, and also the means, to i ncrease its 
power with in  and over that un iverse wi l l fu l ly, and to transmit 
that i ncreased power to future generat ions .  It is from th i s  
standpoi nt, so j u st descri bed, that  the essent ia l  ax ioms of 
C lassical strategy are derived. It is from th i s  standpoi nt, that 
we are a b l e  to show the abso l ute d i fferences sett i n g  the  

"My proposal to shift the approach to 
strategic defense, to the forced-draft 
realization of revolutionary physica/
economic breakthroughs along known 

pathways, proffered a solution to a problem 
which was axiomatically insoluble within the 

characteristic curvature of then presently 
accepted definitions of the problem." 

March 23, 1 98 3 , 5 0 1  po l icy i n to tota l and i rreconc i lab le  
oppos ition to  the  fo l ly of  that pathet ic parody of  501  which 
President C I  i nton recent ly  presented to Russ ia 's P res ident 
Vladimir  Putin. 

Economy and Strategy 
In contrast to Mr. C l i nton's recent b lunders in Moscow, my 

own 1 977-1 983 development of the case for what President 
Reagan presented as S O l ,  was p ivoted, upon my preced i ng 
orig ina l  d i scoveries with i n  that branch of phys ica l  science 
known, si nce Gottfried Leibn iz's work of 1 671 -1 7 1 6, as that 
science of physical economy upon which Benjamin F rankl in 
et a l .  prem ised the American System of political-economy. 
The only mean ing of that term, American System, among l i t
erate persons world-wide, sti I I  today, is the usage employed 
by U .S. Treasury Secretary Alexander Hami l ton, Mathew and 
Henry C. Carey, and Friedrich L ist. 

This is the same anti-British "free trade" system, the Ameri
can System adopted extensively in Germany, Russia, Japan, 
the Americas, and elsewhere fol lowing the gathering of inter
national admi rers at Ph i ladelphia's 1 876 Centenn ia l  Expos i
t ion .  Th is  i s  the American System which the c i rc les of pre
cand idates B u s h  a n d  Gore, for exam p l e, are fanat i ca l l y 



Gottfried Leibniz (7 646- 7 7 7 6) Bernhard Riemann ( 7 826- 7 866) Vladimir Vernadsky ( 7 863- 7 945) 

"What makes a truly creative scientist, is not the accumulation of what he or she has learned. Rather our concern should be, 
what will he be able to discover when faced with the challege of the unknown?" LaRouche contrasts the Leibnizian approach to 
science, exemplified by Riemann and Vernadsky, to the "fanatically empiricist" approach of Russell. 

committed to suppressing and eradicating, not only i nside the 
U .S.A., but throughout the world .  

My own original  discoveries with in th is branch of  science, 
made use of the work of Bernhard Riemann, although I went 
far beyond Riemann in a relevant, crucial featu re. This incor
poration of Riemann's work as a way of situati ng my own ear
l ier original d iscoveries, is, with an eye cast toward a crucial 
observat ion by Russia's great, polymath ic  physical chemi st 
Vernadsky, the key to understand i ng my extensive cruc ia l  
contribution to what became the or ig ina l  SD I  proffer, and to 
defi n i n g  the conti n u i n g  re levance of the March 2 3 , 1 9 83,  
announcement for today.27 

The resu lt of my part i n  shaping that i n it iative, was the use 
of certa i n  cr i t ica l  featu res of modern phys ica l  sc ience, to 
defi ne  a method for out-fl a n k i n g  a strateg ic  sca le  of ther
monuclear bal l istic-m iss i le  salvoes. This  was the kernel of my 
publ ished work on the subject of strategic bal l i st ic-m iss i le  
defense, over the  interval 1 977-1 983 and beyond. 

It i s  ind i spensable that I now put a certai n  technical  poi nt 
on the record, even if the s ign ificance of those terms is not yet 
fu l ly clear to most readers at this stage of the report. The point 
I now introduce i s  sophi sticated, but crucia l .  It i s  more than 
we l l  worth the added, conti n u i ng effort req u i red to u nder
stand it. 

To address the chal lenge of thermonuclear barrages, it was, 
and is necessary to introduce a certai n  sh ift in the conception 
of the so-cal led principle of the flank, as that had been previ
ously defined, for example, by the Classical work of General 

27. Vernadsky's rebuttal of those who proposed to derive the existence of liv
ing processes from the chemistry of non-living processes, was thai life 
represented a higher order of existence in the universe than non-living 
processes as such. To this I agreed; but, I added, that, similarly, cognitive 
processes are of a higher order than can be adduced from living 
processes other than mankind. My argument is consistent with that of 
Nicholas of Cusa, that inferior species may participate in higher orders, as 
a dog participates in a child's life through a common play-drive, but that 
the existence of the higher order is not to be deduced from the principles 
which are apparently sufficient to explain the internal dynamics of the 
lower. 

Field Marshal Graf von Sch l ieffen.28 

On the level of physical science as customari ly defined, the 
so lu t ion  to the prob lem of ba l l i s t i c  m i ss i l e  defe nse, was 
impl ied by Bernhard Riemann 's revol ut ion in physics, as an 
appl ication of what is known as h is  principle of mult ip ly-con
nected man i fo lds .29 Yet it was i n d i spensable to carry these 
cons iderations to a sti l l  h i gher leve l ,  the level of "psychol
ogy," as the science of p hys ica l  economy defi nes "psychol
ogy. " T h i s  means psych o l ogy as  defi ned and r u l ed by the 
same principle of cognition expressed by val id  d iscoveries of 
universal physical pr inciples, and a lso associated with Classi
cal art ist ic metaphor. I t  was that h igher appreciat ion of the 
strategical ly relevant imp l i cations of R iemann's work, which 
defined my approach to the problem. I sha l l  make the s ign ifi
cance of those terms clearer at the proper stages of d iscussion 
below. 

Contrary to what Brit ish imperial  pol it ical geographer Hal
ford Mackinder et al .  termed "geopol i tics," geography as such 
i s  not the p ivot of h istory, but only its an ima l  env i ronment. 
The famous, commonplace point of m i l itary doctrine, respect
i ng the ab i l ity to d i spose forces to control terra i n  with re la
tively greater effic iency, is i mportant for an i mals and for the 
a n i mal  s ide of m i l itary behavior, but, for human affai rs, i s  a 
subord inate issue, not the primary one. 

For example :  The way i n  w h i c h  A lexander  the G reat 
defeated the Pers ian  E m p i re at I ssus, in Cyrenaica,  at Tyre, 
and on the p la ins  outside Arbel a, anticipated the celebrated 
actions of Hann ibal  agai nst the Romans at Cannae. In a l l  the 
great fl ank ing actions of h istory, i nc lud ing Gaugamela,  Can
nae, Lazare C arnot's t ransform i n g  i nev i t a b l e  defeat i nto 
absolute victory during 1 792-1 794, von Sch l ieffen's example 

28.  Alfred von Schlieffen, The Theory of the Flank (Leavenworth, U.S. Army 
translation). Also, Generalfeldmarschall Graf von Schlieffen: Die taktisch
strategischen Aufgaben aus den Jahren 1891-1905 (Berlin: Siegfried Mit
tler und Sohn, 1 937). The extensive collection of maps included in the lat
ter work is of notable interest. 

29. Gp. cit. 
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of the victory of Frederick over the Austrians at Leuthen, von 
Wolzogen's h istorica l ly  researched design for the successful 
defeat of Napoleon in Russia, the vast superiority of General 
MacArthu r's performance as a theater commander dur ing  
World War I I ,  and President Fran k l i n  Roosevelt's relatively 
awesome strategic gen ius as Commander in Ch ief, the higher 
principle of the strategic flank, is to be found, not in the ter
rain, but only within the domain of the sovereign cognitive 
powers of the individual mind. 

It cou ld not be otherwise. The proof l ies i n  the characteris
t ic  feature of the human species' u n ique re l at ionsh ip  to a l l  
"geography," man's funct ional ,  not s i mply geographic  rela
tionsh ip  to the physical universe. That relationship i s  not one 
of "action at a distance," but the way in  which man's form of 
action upon the universe may be transformed to such effects 
as n u l l ifying what have seemed to have been tried and true, 
conventional ways of acting. 

The cruc ia l  po int is, as a l ready stated here, that only the 
human species is capable of willfully increasing its character
istic potential relative population-density. The key to defin ing 
the p r i n c i p l e  of the strateg ic  f lank for the n uc lear  age, is ,  
therefore, man's capab i l ity of "outwitt i ng,"  for example, a 
threatened strategic salvo by floti l las of thermonuclear-armed 
ba l l istic miss i les. The term "outwitt i ng" as used here, has the 
same essent ia l  connotat ions as in A lexander outwitt ing the 
Persians, and Frederick as outwitt ing the Austrians at Leuthen. 
The "wit" in such "outwitt ing," i s  located in changing what 
Riemann's work defines as physical d imensions: not as geog
raphy defi nes d i mens ions ,  but as a R ieman n ian  geometry 
redefines the meaning of physical d imensions. One outflanks 
the problem, by appropriately redefining the physical dimen
sions of the apparent problem posed for a plan of action. 

For this purpose, we must focus upon the issue of the need 
to redefine radical ly the mean ing of the word "action," gett ing 
beyond the s i l l y  but popular notions associated with usages 
such as "action at a distance." Instead of asking what the text
book teaches us on the use of this term, ask, what should the 
word "act ion"  s i g n i fy, not for the e m p i r i c i sts and k indred 
mathematical  form a l i sts, but for the experi mental physic ist 
engaged in the d iscovery and val idation of u niversal physical 
principles? 30 

If we were to accept a naive, but widely taught and popu lar 
m i sconception of Eucl idean geometry, such as those of the 
typ ica l  e m p i r i c i sts G a l i l eo and N ewton ,  for exam p l e, or 
Descartes, then the un iverse we i nhabit i s  for us  a fixed un i 
verse, i n  which "action" is defined by the bel ief i n  a fixed set 
of s imply l i near dimensions according to aprioristic notions of 
extension in space and time. Such, for example, is the notion 
of "act ion"  employed by G a l i leo, and,  l ater, by Leonhard 
Eu ler's fact iona l  a l ly, the celebrated hoaxster Maupertu i s .  
From the stand poi  nt of  R iemann's e laborat ion of  a Gauss
R iemann mult ip ly-connected man ifold, a very clear a lterna
tive presents itself. Add my addit ional qual ification, and the 

30. The q uestion, posed in that form, was not original to Bernhard Riemann; 
Gottfried Leibniz's unique definition of a universal principle of least action 
had already posed the problem to followers such as Lazare Carnot and 
Carl Gauss. Riemann's revolution in the definition of physical geometry, 
simply posed the q uestion afresh, in the needed way. I had come to this 
matter of defining "action" years before I considered Riemann's work, led 
to that conception as an adolescent student of the work of Leibniz on this 
account. 

30 Summer 2000 21  st CENTURY 

relevant notion of a strategy of "action" appears. 
Ask yourself: What is the form of action upon the universe, 

by means of which mankind in creases qua litatively our 
species' potential relative population-density? How does that 
notion of action differ from the commonplace use of the same 
term, action, by the ideological fol lowers of empir ic ists such 
as Gal i leo and Newton? What do the successive contributions 
of Gauss and Riemann show respecting Leibn iz's notion of a 
principle of universal least action?3 ! 

I n  terms of the  u sages of R i e m a n n ,  t h e  i nc rease of 
mankind's potential re lative popu lation-density, occurs solely 
through the val idatable discovery of a new un iversal physical 
principle. This d iscovery generates a new physical space-time 
manifold, n + 1 ,  supersed ing man ifold n (of n un iversal physi
cal pr incip les). 32 The result  of the pract ice of such a d iscov
ery, in the experimental ly  derived form of technology, changes 
the nature of man's genera l ized action u pon the un iverse; this 
change is expressible as a change in the characteristic curva
ture of the relevant physical-space-t ime of practice.33 Thus, 
with i n  th is  framework, the notion of a universal principle of 
action-such as Leibn iz's notion of a universa l principle of 
least action-s ign ifies such a phys ica l ly  measurable change 
in characteristic curvature, as R iemann defined this problem 
of experimental physics.34 That i s  the deeper phys ical mean
i ng of the way in which va l id  d i scover ies of new u n iversal 
physical pr inciples lead to an i ncrease of mankind's potential 
relative population-dens ity. 

T h i s  not ion of the proper defi n it i o n  of the  term action, 
impl icitly defines a strategic flanking action, as I appl ied such 
a notion to the problem of defeating a th reat of a strategic bal
l istic-missi le salvo. It means, as it does impl icit ly in R iemann's 
posing of the problem of characteristic curvatures, that instead 
of act ing  with i n  a physical  space-t ime of a fixed cu rvature 
overa l l ,  we act to c h ange the u n iverse (that i s ,  m u l t i p ly
connected manifold) to such effect that the characteristic cur
vature in which the task i s  s i tuated, i s  rad ica l ly  changed. 35 

31 . For reference of those who might consider themselves, mistakenly, as crit
ics of my statements respecting least action: The modem chain of develop
ments, which resulted in the validation of the work of Kepler by Gauss, Rie
mann, et aI., is customarily traced from Fermat's discovery of a principle of 
"least time," thus refuting Kepler opponent Galileo's concoction of the arbi
trary notion of "action at a distance." The issues of isochronicity, especially 
as associated with the development of the refutation of Newton's false 
views on light by Fresnel, Arago, et aI., lead into those notions of electrody
namics which present us a Riemannian universe, rather than a universe 
which might be supposed to be "Euclidean in the infiniteSimally small." Leib
niz's reflections on the work of Leonardo da Vinci, Kepler, Fermat, Pascal, 
Huyghens, et aI.,  led him from the simple notion of "shortest time," to a 
more adequate appreciation of a principle of universal least action. 

32. For example, Wilhelm Weber's proof of the existence of the electrody
namic principle of the Ampere "angular force," an addition which revolu
tionizes electrodynamics otherwise defined. 

33. "Experiment," in this case, does not mean a mere classroom demonstration 
experiment. To prove a universal physical prinCiple, one must show, by 
measurement, that the principle is indispensable to accounting for crucial 
behavior within a manifold within which that principle is considered to 
reside. 

34. Op. cit. 

35. Typical is, once again, the case of Wilhelm Weber's experimental proof, of 
the "angular force" principle of electrodynamics-as Weber was encour
aged and advised in this success by Gauss and assisted by Riemann. The 
deeper significance of this is made clear by recognizing the nature of the 
collaboration among those, Fresnel, Arago, and Ampere, who disproved 
absolutely Newton's foolish presumptions respecting the propagation of 
light. The essential point here, is to recognize the common, Leibnizian con
ception of physical geometry which subsumes under a single conception, 
Fresnel's discovery for light, and Ampere's for electrodynamiCS. 



That fundamental progress in science, out-fl anks the problems 
it solves. The same appl ies, in a cohering way, with the need 
to flank the technological chal lenges of a m i l itary strategic sit
uation. 

So, my proposal to sh ift the approach to strategic defense, 
to the forced-draft real ization of revolutionary physical-eco
nomic breakthroughs a l o n g  known pathways, p roffered a 
so l ut ion to a prob lem w h i ch was otherwise axiomatically 
i nsoluble with i n  the characteristic curvature of then presently 
accepted defin itions of the problem. 

Physical Economy Was Crucial 
The crucial  test of val id i ty of a proposed strategic ba l l istic 

missi le defense, had to be based on those principles of physi
cal economy w h i c h  a re ban ned from a l l  those c lassrooms 
which are devoted to apologies for so-ca l led "free trade" doc
tri nes, systems analysis, and so on.  The test of the val id ity of 
any proposed such defense was: Is the effective cost of pro
ducing and deploying cou n termeasures less than that of 
expanding the assault against the "defensive screen "-super
saturating the defense? This is not, as some misgu ided fel lows 
proposed, a matter of fi nanc ia l  accou nti ng; it is the type of 
prob lem of p o l i cy-sha p i ng w h i c h  can  be com petent ly  
addressed only with i n  the provi nce of a science of physica l  
economy. 

Therefore, the defin it ion of physical  space-t ime curvature 
appl i cable to th is  problem, can not be situated competently 
w i t h i n  the n arrower phase-space of phys ics  as ord i nar i ly  
defined i n  today's c lassroom. The defin ition of  curvature must 
be situated with i n  the doma in  of physical economy as such. 

A crucial point must be stated aga in ,  at this specific junc
ture. 

Many of the most important problems of pol icy confronting 
manki nd, reflect the popu lar  delus ion,  that l iv ing  processes 
are, in the worst view of th is  matter, epiphenomena of physi
cal processes, as today's conventional mathematical physics 
usua l ly views this topic. In other words, the currently conven
t ional  doctr ine is, that, u l t imate ly, we m ust j ustify the exis
tence of l i fe at the b l ackboard, so to speak. Th i s  means, to 
advocates of that view, that we must d iscover the mechan isms 
by which l iv ing processes are generated entirely from non-l iv
ing ones. The analogy is the increasing popular, tabloid-style 
delusion, that d igital computer techn iques are leading to the 
replacement of the human i ndividual by robots with "artificial 
i ntel l igence." 

One contrary view, the C lassical  G reek view adopted in a 
modern form by Vernadsky, is the so-ca l led hylozoic view: 
that the un iverse a l ready contained a principle of l ife from the 
outset, as from whatever m ight be assumed to be "the begin
n i ng," and that non-l iv ing processes are, i n  effect, subsumed 
by those super ior, more u n iversal  p rocesses, w h i c h  corre
spond to the general characteristic of l iving organisms.36 

I t  was the centra l  feat u re of my o r i g i n a l  d i scover ies,  
decades ago, that I had taken th is  same i ssue a step further. 
The fact, that only the human species, among l iv ing species, 
is capable of wi l lfu l ly  i ncreasing its potential relative popu la-

36. Hence the axiomatic differences in definition of physical principles as such, 
among biophysicists such as Chicago's Rashevsky, Russia's Oparin, and 
Vernadsky. 

t ion-dens ity, p l aces l iv i n g  processes categor ica l l y  i n to the 
same pos i t ion ,  rel ative to h u ma n  cogn i t ion ,  in w h i c h  the 
hy lozoic  v iew p l aces n o n- l i v i n g  p rocesses. The fact, that  
whereas mank ind obeys the u n iverse's known laws, i n  one 
case, but  is  a lso able to command the un iverse to change its 
lawful response to human i ntervention, as through val idation 
of newly d iscovered u n iversal pr incip les, ind icates, that cog
n it ion is not an epi phenomenon of l iv ing  processes in gen
era l ,  but is  a funct ional ly  h igher, therefore more e lementary 
form of existence, than merely l iv ing processes as such. (That 
is, of course, to put th is  profoundly important point of a l l  sci
entific method, in terms as relative ly  s imple as possible, but 
not in  error.)37 

By the standards of experimental method, th is  h igher func
tion of cognition can be conclusively demonstrated in but one 
way: with i n  the domain  of the science of physica l  economy. 
Thus, it was necessary to pose the i ssues of ba l l i st ic  miss i le  
defense with in  the relevant terms of  that science.38 

The answer provided by this approach produced answers 
on two successively h igher levels. 

On the relatively lower, s i mpler  leve l ,  the quest ion took 
two forms of success i ve approx i m a t i o n .  Can  the method 
elected for proposing to neutra l ize a ba l l ist ic miss i l e  sa lvo, 
effectively " k i l l "  the warhead's fu nct ion more cheaply, as 
measu red in phys i c a l -eco n o m i c  terms, t h a n  the cost of 
deploying i ncrements of the attacking system, that latter in the 
effort to overwhelm ("supersaturate") the defense? Second, we 
m u st a l so  factor i n  the effects ( "cost"- h u m a n  a n d  other 
losses) of every fai l u re to prevent an attacking warhead from 
completing the function assigned to its m ission .  

O n  the relatively h igher leve l ,  I shifted the emphasis, to the 
i mpact of the ongo i n g  process of cont i nued, evo l ut ionary 
development of the respect ive attack ing and defens ive sys
tems. That aspect of the  study became mea n i n gfu l ,  if and 
when we abandoned the proposa l to  develop a fixed design 
of defense, in favor of a "crash program" of forced-draft, suc
cessive scientific d iscovery of pri nc iples.  In th i s  l atter case, 
the "sp i l l -over effect," from experi mental val idation of a con
tinuing generation of newly discovered physical principles, 
reached, relat ively soon,  a level at which the superior ity of 
the defense wou ld  emerge as absolute. 

Why shou ld the Soviet U n ion have accepted that proposi
tion, as stated to it, by me, dur ing the period of approximately 
a year of U .S.-Soviet back-channel d iscussions, between Feb
ruary 1 982 and February 1 98 3 ?  My poi  nt was, that on the 
condit ion that the U n ited States and others viewed such a 
process of renderi ng MAD obsolete, as a science-driver for 
rais ing the standard of productivity and physical  i n come i n  
and among the deve l o p i n g  n at ions, t h rough s p i l l -overs of 
technological by-products, both the U .S. and Soviet economy, 
among others, wou ld u ndergo a revolut ionary technological 
upsh ift i n  their i nternal technological composition of employ
ment, production, and related foreign trade. 

In other words, the benefits to the people and economy of 
the Sov iet U n ion ,  wou ld  i nc l ude  a u n i q u e  so lut ion  for an  

37. This agrees with strong Christian theology, but, having noted that fact so, 
we may rnove on. 

38. This means that the physical universe, otherwise defined, is axiomatically a 
sub·phase·space of the inclusive, higher, living dornain, and that that living 
domain is a sub-phase-space of the cognitive domain. 
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i ncreas i ng ly  deadly i nternal problem of phys ica l  economy 
which that state was otherwise u n l i kely to overcome. Peace 
must always be conceived as of great advantage to each and 
all among the participating nations. The advantage from the 
non-mi l itary, sp i l l -over features of SOl ,  as original ly proposed, 
would have been earth-shaking, and wou ld  not become avai l 
able in  any other avai lable way. 

The o n l y  i nf luence w h i c h  cou ld  effective ly  prevent the 
thermonuclear missi l es from flyi ng, wou ld be the overrid ing 
common interest in the benefits of cooperation in such a pro
gram for effect ive ly  free i ng m a n k i n d  from the cont in ued 
th reat of MAD. We wou l d ,  i n  due course, reach the break
even point, at which new systems of defense would be able to 
overwhelm the threat of MAD. However, it was my expressed 
bel i ef t h e n ,  as now, that  the s h i ft of rel ati ons  among the 
nations of  NATO and the Warsaw Pact, by replacing the insti
tutions of MAD establ i shed si nce approximately 1 962-1 963,  
wou ld generate a polit ical-economic factor which would pre
vent nuc lear warfare, by u proot ing the issues which m ight 
prom pt it ,  and that t h i s  h a p p i e r  state of affa i rs wou l d  be 
a l ready in effect years before the desi red mode of strategic 
bal l i stic miss i le defense had been perfected. 

This confidence i s  reenforced in  an elementary way, by not
ing that the B rit ish monarchy's motive for orchestrat ing what 
became World War I ,  was to set the 1 877-1 901 admi rers and 
partners of the L i nco l n-Carey Amer ican System at one 
another's throat. It was a war, launched by the  British monar
chy, to prevent a g lobal coal it ion of Euras ian and Americas 
adm i rers of that L i n col n-Carey mode l ,  from becoming the 
securely hegemonic determinant of general re lations among 
the peo p l es of the wor l d .  The B r i t i s h  monarchy acted to 
organ ize World War I ,  because, had it not succeeded in  caus
ing that war to occur in that way, the impact of the American 
System wou ld have led, as President Frank l in  Roosevelt had 
l ater i ntended, to erad icate the l ast vestiges of Portuguese, 
Dutch, British, and French imperial ism from this planet. 

The style of American repub l ican model associated with 
the L incoln Whig legacy, was and is, the h istorica l ly  defined, 
model precondition for rea l iz ing a general exit of the p lanet 
to peace u nder condit ions of modern t imes.  The addit ional 
reason for this opti m i st ic view i s  supp l ied at a l ater point, 
below. 

Look at th i s  same matter of phys ica l  economy, from the 
sta ndard of the  fan at i c a l  fa i th  w h i c h  a typ i c a l  d u pe of 
Gal i leo's empir icism, appl ies to the notion of laws operating 
with in  a physical  un iverse which i s  everywhere assumed to 
be s imply Eucl idean in its fixed (a priori- "ivory tower") defi
nitions of space and time. The misgu ided, anti-Leibniz fanatic 
Leonhard E u ler, for example, looked at the un iverse in th is  
pathetic, empir ic ist's way. I n  such an i maginary un iverse as 
that of the empiricists, the universe i s  run under the regu lation 
of fixed laws, governing both percussive interactions, and also 
action at a d istance. In such an empir icist's perverted state of 
mi nd, the definit ions of both "action" and of "physical laws" 
are congruently misdefined in common. 

However, once we recognize that a val id  discovery of a new 
u n i versa l phys ica l  pr inc i p le, changes the curvature of our  
action with in  the un iverse, as  such curvature defines "action," 
we must assign an entirely new mean ing to not only the term 
"action," but also the connotations of the term "physical law." 
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Most elementary: s i nce it is only through the val id  discover
ies of u n iversa l  phys ica l  pr inc ip le ,  that mank ind  is ab le  to 
change h i s  species' relationship to the physical un iverse, it is 
only the man ifestly successfu l such qual i tative-for example, 
Riemann ian-changes which can be regarded as efficiently 
expressing un iversal physical l aws.39 I t  i s  only those forms of 
action, which defi ne a new such conception of a manifold of 
s u c h  l aws, w h i c h  deserve the n a m e  of action . As I have 
emphasized above, the nature of human existence requi res, 
that the measurement of that action, that change of curvature, 
must be located in the terms of physical economy. 

The notion of phys ica l  lawfu l ness then becomes the fo l 
lowi ng .  F rom th is  vantage-poi nt, d i scover ies of u n iversal 
physical principle cease to be regarded as isolated i ndividual 
d i scoveries. Instead, we must proceed i n  a way specifical ly 
contrary to the central soph istry of Kant's series of Critiques. 
From close exami nation of the way in which students, as in a 
wel l -arranged Class ica l -human ist education, re-experience, 
success ively, or ig ina l  acts of past d i scover ies of va l idated 
u n iversal physical  pr inc i p les, we shou l d  become aware of 
the  exi stence of an atta i nab le ,  we l l  defi ned, "synthet ic"  
method of cogn it ive action, which underl ies such an  order
ing  of success ive educat iona l  and ana logous experiences. 
D i rect l y  contrary to the avowed enemy of t ru thfu l ness ,  
I mmanuel Kant, for example, we recogn ize that such qual i 
t ies  of  education br ing forth i n  the student a qua l ified cogni
t ive, "synthet ic-geometr ic ,"  rather than deduct ive, "a lge
braic," way of t h i n k i ng about the way in which success ive 
s u c h  d i scover ies  of u n iversa l  p r i n c i p l e  a re ordered with  
respect to one another.40 

What makes a tru ly  creative scientist, for example, is not 
the accumu lat ion of what he or she has learned. Rather, our 
concern should be, not what has he learned, but what wil l  he 
be able to d i scover when faced with the c h a l lenge of the 
unknown? I n  other words, by taking this approach, the issue 
i s  transformed from the s imp l i st ic notion of val i d  i nd ividual 
d i scoveries of pr inc i p le, to the d i scovery and mastery of a 
rel iable "synthetic" method for generat ing an ensu ing series of 
val id d iscoveries of new un iversal pr inCip les. This "synthetic" 
method is a method of "change," in the ontological sense of 
the use of the notion of "change" by both Heracl itus and in  
P lato's Parmenides. For wh ich  of two d i fferent qua l i t ies of 
such graduates, the pedantic formal i st (Kantian) or the cogni
t ive t h i n ker, s u c h  as Leo n a rdo, Kep l e r, Le i b n i z,  Gauss ,  
Wi lhelm Weber, and Riemann, wou ld  you choose to  employ 
a person to solve the need for a yet-undi scovered un iversal 
physical principle?41  

It i s  the same i n  matters of education i n  C lass ical  artistic 

39. This signifies an ontological definition of "change," a definition consistent 
with both the famous aphorism of Heracleitus, and the crucial ontological 
paradox of Plato's Parmenides dialogue. 

40. "Synthetic geometry," as employed in connection with Gauss's work on the 
notions of general principles of curvature, and Riemannian geometry, has 
the connotations of "anti-Euclidean geometry," rather than "non-Euclid
ean," as this distinction was emphasized by Gauss's teacher Kastner. This 
is, of course, closely related to the work of Gaspard Monge, as well as Rie
mann's geometry teacher Jakob Steiner. 

41 . The difference between the pedant and the creative personality is most 
commonly expressed as the latter'S wont for a certain, almost compulsive 
type of playfulness. This playfulness, expressed in a cognitive form, is the 
mode of human individual creativity. Thus, stodgy "professionalism" often 
proves to be a cloak of relative intellectual sterility. 



compos it ion and performance. A recent set 
of conference presentations on the subject of 
the method of compos it ion represented by J .  
5 .  Bach's The Art o f  the Fugue, i s  appropr i
ate reference.42 It is  by rel iv ing the d i scover
i e s  of p r i n c i p l e, as these  p e r meate a n d  
u nder l i e  t h e  compo s i t i o n s  o f  t h e  greatest 
C lassical composers, notab ly B ach and such 
successors as Haydn, Mozart, Beethoven, et 
a l . ,  that, through years of m at u r i n g  experi
ence, the greatest performers move c loser to 
the ab i l ity to rep l i cate the i ntent embedded 
with i n  such works. 
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Thus, rather than i nterpret ing  the notes of 
the score, they perform that mus ic  for which 
the score serves merely as a mnemonic device 
for the a id  of the l i terate m u s i c i a n .  It is not 
s imply a matter of gett ing the notes right, i n  a 
pedant's sense of the matter; it is a matter of 
d iscovering the ideas lu rk ing among the law
ful contrapuntal "dissonances"-the C lass ical 
metaphors-of the heard chorus of polyphony. 
It is a matter of heari ng the ideas wh ich  are 
there, but wou Id be otherwise l ost from the 
performance, without breaking free of  the stu l
tifying habits of feigned, grumpy "seriousness" 
of a l l  entrenched overtone-eavesdroppers and 
kindred Romantic formal i sts. 

These C lass ica l ,  cogn i t ive  a p p r.oaches,  
defi ne  the spec ifi ca l l y  a n t i - Ka n t i a n ,  a n t i 

Mind in the very small: Empiricists like Russell a n d  his information-theorist 
followers, John von Neumann and Norbert Wiener, insist that there can be no 
existing physical principle that could not be constructed at the blackboard, by 
deductive methods, or on a computer. For them the universe is linear in the 
very small. Here, Norbert Wiener studies the record of his own brain waves, 
emerging from a newly developed "auto-correlator" computer, in 7 955. 

empi ricist, Classical human ist methods i n  science and art, the 
same methods of educat ion employed, in combinat ion,  for 
competent educat ion in h i story, and in m i l i ta ry science as 
other arts of statecraft. What such methods accompl ish, is  a 
re lat ive ly h igh  rate of c u l t i vat ion  of those creat i ve (non
deductive, cognitive) powers of  m ind, by  means of  which val
idatable or ig ina l  d iscoveries of u n iversal pr inc ip le  are fos
tered with i n  the affected popu lation. 

These methods of study and education  typify the method 
of education and general practice appropriate for a society 
with a m i ss ion-or ientat i o n  toward sc ient i f ic  a n d  re l ated 
progress. The more i mmed iate m i l itary i m p l i cation of such 
a m ission-orientat ion,  is  that such a soc iety has a relat ive ly 
h i g h  rate of potent ia l  for b e i n g  mobi l ized for g reat, even 
peri lous, but often successfu l ,  otherwise i m poss ib le under
taki ngs. 

My emphas is  on  the proper defi n it ions  of "act ion"  and 
"physical law" here, is  to be considered as a way of concep
tua l i z i n g  the deve lopment  of s u c h  a m i ss i on-or ientat ion 
potent ia l .  This itself, is  a cruc ia l  m i l itary-strategic potent ia l ,  
under appropriate c i rcumstances; i t  is  a l so the standpoi nt 
from which to conceptual ize the pr inc ip le  under lying what 
President Reagan presented as an 501 task-orientation, in  h i s  
March 23, 1 983, address. 

I ron ica l ly, but not accidenta l ly, th is  deep and fundamental 
phi losoph ica l  d i fference between my Lei bn iz ian  use of the 

42. The referenced speeches from the Bad Schwalbach, Germany, conference 
of the Schiller Institute are transcribed in "Cognition vs. Information, Panel I 
and II ," Executive Intelligence Review, June 23, 2000, pp. 5-52. 

term action, and Russe l l 's fanatical ly empi r icist misdefi n ition 
of the same term, is  classic. 

Russell's Mind in the Very Small 
By his nature, Bertrand  Russe l l ,  for example, wou ld have 

den ied, with the kind of hysteria typical  of h i m, even the sci
entif ic poss i b i l i ty of what Pres ident Reagan i ntroduced as 
501. Russe l l  would have shuddered with nervous embarrass
ment at the crude 1 9 76- 1 983 ant i-SO l  ravings of the former 
u .S .  Defense I nte l l igence Agency ( D IA) ch ief, the Heri tage 
Foundat ion's Lt . Gen .  ( ret. )  Dan i el G raham;  but the g i st of 
their arguments was common.43 The so-cal led scientific issue 
was Russe l l 's hyster ica l  defense of h i s  thes is ,  that phys ics 
cou ld and must be created by forma l i st mathematicians, as if 
at the blackboard, the same view adopted-variously, expl ic
itly or impl icit ly-by such Russe l l  devotees and hoaxsters as 
i nformation theory'S N orbert Wiener and systems analysi s's 
John von Neumann .44 If  we d iscount the crude defense-con-

43. Graham had opposed the idea of a ball istic missile defense based on 
new physical principles already during the mid-1 970s. Later, during the 
summer of 1 982, he launched a nationwide campaign of personal venom 
against me, and then also against Dr. Edward Teller, on this same matter. 
After President Reagan's announcement of SOl, Graham switched posi
tions, pretending to support SOl, on the condition that it be limited to sim
plistic "kinematic" systems which could be purchased off the shelf of 
existing Wall Street-owned defense contractors. Graham's role was key 
in turning the SOl program into a double-dipper's boondoggle. 

44. Both Wiener and von Neumann, were expelled from David Hilbert's Goltin
gen University on charges ranging from incompetence to fraud. In von 
Neumann's case, there was a charge of plagiarism involved, but the scien
tific issues of the expulsion involved Wiener's and von Neumann's stUb
bornly fanatical adherence to the radical conceptions and method they had 
adopted under Russell's influence. 
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tractor-style greed permeating  G raham's rhetoric, the whole 
crew of the defenders of the notion of "the exclusive primacy 
of ki net ic  i nterception,"  can be effic ient ly characterized as 
i m passioned foes of the very idea of the ex i stence of those 
creat ive powers of m i n d  -those powers of onto log ica l  
"change"-by means of wh ich  val idatable new d iscoveries 
of un iversal physical pr inciple are generated. 

In other words, the common stand of the empir ic ists, was 
their ins istence that, axiomatical ly, there is no qual ity of the 
human individual which sets our species apart from and above 
the beasts. They ins isted, that no physical principle could exist 
which cou ld not, and should not be constructed, by deductive 
methods, at the blackboard-or, as so-cal led virtual real ity, on 
today's d i g i ta l  computer. Russe l l 's ,  Wiener's and von 
Neumann's argument to this effect, can be reduced to Russel l 's 
insistence that nothing existed in this universe which cou ld not 
be exp la ined, if but u lt imate ly, as the product of a u n iverse 
which is "euc l i dean in the very sma l l . " That was Wiener's 
axiomatic p re m i se for " i nformation theory, " and von Neu
man's for h i s  hatred agai nst Kurt Gtidel's 1 930 demol ition of 
the central thesis of Russe l l 's Principia Mathematica.45 

In the h i story of today's globa l ly extended European civi
l ization, the issue of th is  quarrel with impassioned hoaxsters 
l i ke Russe l l ,  is very old.  Take the case of P lato's Timaeus, for 
example. 

Not only had P lato's Academy at Athens shown, that only 
five fu l ly regu lar solids cou ld be generated by action with in  a 
spherical un iverse. The fact that the Golden Section so deter
m i ned, i s  characterist ic of l i v ing processes, poi nted, i nc lu
sively, to the fact, that a un iverse conta in ing l iv ing processes 
cou ld not be "Eucl idean in the very smal l .

,,46 

This argument formed the kernel of the founding of modern 
experi mental physical science, by N icholas of Cusa and h i s  
successors Luca  Pacio l i  and Leonardo da  Vi n c i .  The  same 
conception was central to the found ing and i n it ial  develop
ment of astrophysics by Johannes Kepler. The work of Fermat, 
in d i scover ing a pr incip le of least t ime, rather than least d is
tance, u nder ly ing the refraction of l ight, l ed to the work of 
H uyghens and Le ibn iz  on l ight, i sochron i sm,  and Lei bn iz's 
principle of un iversal least action. 

The work of Abraham Kastner's pup i l  Carl Gauss, in prov
ing Kepler's thesis for a missing p lanet located between Mars 
and Jupiter, and the refutations of Newton by Fresnel,  Arago, 
and Ampere, among others, po inted to the  mount ing ev i 
dence, that  not o n ly was  it  i mposs i b l e  to  derive u n iversal 
physical principles by deductive methods at the b lackboard, 
but, as Riemann ins isted, that it is mathematics which must 
adapt itself to experimental physics, rather than the other way 
around.47 

Despite th is  ev idence, various mathematicians,  i nc lud ing 
Helmholtz, Rayleigh, and Russel l ,  ins isted, that physical prin-

45. See Kurt G6del's 1 930-1 931 works "On Formally Undecidable Propositions 
of Principia Mathematica and Related Systems" and Discussion on Pro
viding a Foundation for Mathematics, Collected Works, Vol. I (New York: 
Oxford University Press, 1 986). This is also the formal axiomatic presump
tion underlying the interrelated, currently popular lunacies of "artificial intel
ligence" and "information economy." Axiomatically, both fads depend upon 
blind faith in the dogma that the physical universe is mathematically euclid
ean in the infinitesimally small. 

46. Note, respecting the account of these solids within Euclid's Elements, that 
Euclidean geometry itself was created by the mind of a living creature. 

47. Bernhard Riemann, op. cit. 
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c i p les must be i m p l ic i t ly  der ivable at the b lackboard, that 
according to the arbitrary, " ivory tower" assumption, that the 
universe is "Eucl idean in the very sma l l . "  A l l  of the products 
of Russe l l 's dev ious  m i nd,  l i ke those of h i s  devotees, are 
reducible to a mentality which i s  itself "Eucl idean in the very 
sma l l . "  I ndeed, i n  a l l  of h is  publ ished writi ngs on science and 
mathematics, Russe l l  h imself, l i ke h i s  acolytes Wiener and 
von Neumann, i ns isted on that point.48 

The deductive-inductive method of a l l  empir ic ists, Russe l l  
notably, i s  based impl icit ly u pon the fata l ly vu l nerable pre
s u m p t i o n ,  that  ex i stence i s  l i m ited,  i n  effect,  to objects 
wh ich  a re, in and of themselves, echoes of h u m a n  sense
perception.  

As Ga l i l eo's mathematics p u p i l  Thomas Hobbes empha
s ized, i n  his proposal to ban the exi stence of metaphor, the 
dogma of the empi ricist does not wear wel l when compared 
with what is ,  i n  fact, human experience as a whole.  Hence, 
Hobbes proposed to outlaw metaphor, thus  to suppress the 
evidence that s u c h  u ncomfortab l e  onto log ica l  paradoxes 
existed. 

There are certain  kinds of experiences, whose efficient exis
tence can not be denied ,  but which reflect conditions which 
do not conform to the empiricists' and materia l i sts' definitions 
of sense-phenomena as such .  Such t ro u b l esome evi dence 
includes the non-trivia l  d ist inct ion between l iv ing  and dead 
persons, the subtleties of astronomy,49 and those contro l lable 
processes, reach ing even beyond the microscope, which, by 
their nature, are beyond the di rect reach of the senses. It i s  not 
sense-perceptions as such which define real ity, but rather the 
power of the mind to impose wi l lfu l choices of new orderings 
upon the domai n  reflected by sense-perception, especia l ly as 
the new orderi ngs represent the va l idation of a d i scovered 
u n iversal physical  pr inc ip le. Man's certa i nty of knowledge 
l i es not i n  h i s  observat ion of nature, but  h i s  i ncrease of h i s  
power to  master it. 

Most important of a l l ,  are experimental ly val idatable con
ceptions generated by i ndividual cognition, cognition being a 
process ly ing ent i rely beyond the contro l of mere deductive 
operat i o n s .  H e nce,  the  e m p i r i c i st ' s  efforts e ither  to ban 
metaphor, or to degrade it  to the i ntel l ectua l ly inert qual ity of 
mere symbol-mindedness. 

Despite those pro-empi ric ist hysterics by both the empiri
c ists and the Kantians, the evidence is,  that val idatable new 
discoveries of un iversal physical princ ip les do occur, as wi l l
ful productions of i nd iv idua l  h uman cogn i t ive processes . I 
th ink it important to repeat the point, that, as Riemann ins isted 
upon the impl ications of Leibniz's and Gauss's d iscoveries, in  
Riemann's 1 854 habi l itation d issertation, and i n  h i s  additional 
work on Le i b n i z's (and Abel 's) pos i n g  of the c h a l lenge of 
Analysis Situs, i t  i s  deductive mathematics which must adapt 
itself to the impl ications of such experimental demonstrations, 
not the other way around.50 

At root, on th is  point, the source of energy expressed in the 
hysterical outbursts by Russe l l  and such devotees as Wiener 

48. Sometimes, after the publication of his Principia Mathematica, Russell 
made evasive concessions to physicists on the matter of Leibniz's notion 
of an Analysis Situs existing in physical reality outside the domain of math
ematical analysis, but never actually confessed his own error on this point. 

49. For example, the altogether anomalous Crab Nebula and its apparent role 
as the source of Earth's receipt of cosmic-ray showers. 

50. Bernhard Riemann, op. cit. 
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and von Neumann, l ies not with i n  the 
pract i ce of sc ience ,  but ,  ra ther, as 
Wiener  e m p h a s i zed i n  h i s  The 
Human Use of Human Beings,5 1  i n  
the i n s istence t h at the defi n it i o n  of 
science must be l i m ited by the view 
adopted by the o l igarch and h is  lack
eys, that the pu rpose of science i s  to 
ass ist in managing  the genera l i ty of the human herd i n  the 
same sense that a farmer breeds, uses, and cu l ls herds of cat
t le. The idea that mere "human catt le," the mere subjects of 
ol igarchical  ru le over the human herd, m ight have a qua l ity 
which sets each person above the beasts, is anathema to an 
01 i garch such as Russe l l ,  or mere 01 i ga rch's lackeys: such 
Lepore l los as H . G .  Wel l s, Wiener, or von N e u m a n n .  H . G .  
We l l s's 1 89 6  The Island o f  Dr. Moreau, a l ready typfies that 
lackey's view of human ity in general which he continues to 
the end of his miserable l ife.52  The promotion of psychedel ic  
practices by such Theosophy-I inked cron ies of  Aleister Crow
l ey, H . G .  We l l s ,  a n d  R u sse l l ,  as A l d o u s  H u x l ey, a n d  the  
related role of  the  c i rcles of  Russel l  acolytes G regory Bateson 
and Margaret Mead, typify t h i s  satan i c  v i ew of peop l e  as 
merely human cattle. 

The quest ion  is:  is humanity created to exert dominion 
within, and over the universe, or, on the contrary, as Adam 
Smith argues, is man assigned a more modest pla ce, the 
administration of the many human cattle by the few?53 Rus
sel l 's 1 9 3 1  and 1 9 5 1  pub l i shed utterances on pol ic ies  for 
cu l l i ng  the u ndes irab ly i n te l l i gent  spec imens  of the lower 
common herd, are b latant, and express exact ly  the root of 

51 . Norbert Wiener, The Human Use of Human Beings (Boston: Houghton Mif
flin Co., 1 950). 

52. New York: Berkeley Publishing Co., 1 973. 

53. Adam Smith, The Theory of the Moral Sentiments ( 1 759). 

The oligarchical view of mankind, expressed 
by Russell, Wells, and their modern co
thinkers, is that human beings are cattle, to be 
herded and culled like beasts, and that sci
en ce exists to assist in h erd ma nagement. 
Here, H. G. Wells, shown with some stills from 
his 1 93 6  film, "Th ings to Come. " The film, 
based on h is book The S h a p e  of T h i ngs to 
Come, portrays a future world at war, with 
pestilence raging. The world is later rescued 
by the "Great A ir Dictator, " who arrives in a 
modern airplane from the "World Council" at 
Basra, to demand an end to nationa l  sover
eignty and subm ission to the international 
force. 

Mrs.  A lbr ight's p ro-genoc i d a l  po l i c ies  toward su b-Sahara 
Africa and elsewhere. 54 

Once we take i nto acco u nt the fact that the u n iverse i s  
obl iged to obey commands expressed a s  val idatable d iscover
ies of un iversal physical pr incip les, the sign ificance of the dis
ti nction in  defin ition of the two qual ities of action comes more 
clearly i nto view. The cogn itive action which enables man to 
increase our species' power in and over the un iverse, through 
d iscovery of a new un iversal princip le (for example, Leibn iz's 
principle of un iversal least action), is  to be distingu ished from 
the lower qual ity of action expressed by applyi ng previously 
establ ished principles as if mechanica l ly, deductively. The lat
ter expresses the curvature of physical space-time in terms of a 
deductive view of previously known u n iversal pr inciples; the 
former represents the act ion of generat ing  a new pr inc i ple,  

54. See, for example, Bertrand Russell, The Prospects o f  Industrial Civilization 
(London: George Allen & Unwin, 1 923), p .  273: 

"Socialism, especially international socialism, is only possible as a sta
ble system if the popu lation is stationary or nearly so. A slow increase 
might be coped with by improvement in agricultural methods, but a rapid 
increase must in the end reduce the whole population to penury . . . the 
white population of the world will soon cease to increase. The Asiatic races 
will be longer, and the negroes still longer, before their birth rate falls suffi
ciently to make their numbers stable without help of war and pestilence . . . .  
Until that happens, the benefits aimed at by socialism can only be partially 
realized, and the less prolific races will have to defend themselves against 
the more prolific by methods which are disgusting even if they are neces
sary." 

See also, Bertrand Russell, The Impact of Science on Society (New 
York: Simon and Schuster, 1 953), pp. 1 02-1 04. 
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resu lting in a change i n  the effective physical-space-time cur
vature within our action upon the un iverse. 

Consider the March 23,  1 983,  SOl  annou ncement in these 
terms. In terms of the principle of the flank, as viewed from this 
higher standpoint, can' the discoveiy of an unending series of 
new universal physical principles, enable us to attack the 
essential principles of strategic thermonuclear ballistic salvoes 
from the flank of a higher order of physical space-time? 

Such questions typify the difference between mere rhyme, 
and metaphor-driven Classical poetry, the difference between a 
s i l ly Rameau and a genius such as J .  S. Bach. Such, as a matter 
of cognitive principle, was the difference between the Roman 
genera l s  command i n g  a physica l ly su perior m i l i tary force 
against Hanniba l ,  at Cannae, and Hanniba l 's v irtual obl itera
tion of the Roman force by his double-flanking assault, or, the 
way in which Frederick the Great, with vastly i nferior numbers, 
doubly outflanked an attempted double-flanking operation by 
the Austrians at Leuthen .  Hann iba l ,  as Frederick at Leuthen, 
outflanked the minds of the opposing commanders. 

In the case of my proposal for the SOl ,  our flanking attack, 
for which Reagan and I sought the cooperation of the Soviet 
leadersh ip, was against the scientific bankrutpcy of Bertrand 
Russel l  and h i s  world-government pol icy. Our proposed l i ne 
of march-our action-was, l i ke Hann ibal 's double-flanking 
of the fool ish,  ram- l i ke dep l oyment of the doomed Roman 
forces, through d imensions of physical space-t ime which our 
adversary, Russe l l  and his accompl ices, cou ld not bring them
selves to admit existed. 

To summarize the crucial point made thus far: 
The action by means of which the human species is enabled 

to increase its potentia l  relative population-density wi l lfu l ly, is 
the h i gher form of act ion,  that correspond ing to Le ibn iz's 
notion of a un iversal pr inciple of least action. This  notion is  
specifical ly d isti nct from the action taken according to a pre
exist ing man i fo l d :  cogn i t ive actions,  as d i st i nct from, and 
superior to action according to a deductive form. 

I n  this view of the subject-matter of physical science, the 
principal  fe.atures of universal action are, in descending order, 
fi rst, the  cog n i t i ve powers of act i o n  associ ated with the 
human mind; second, the superiority of the principle of l iv ing 
processes over the non- l iv ing (as Vernadsky argued for this); 
th ird, and lowest i n  rank, non- l iving processes. The cognitive 
power of the human mind, is  the only means by which man is 
enabled to cause the un iverse to submit  i ncreasingly to the 
human wi l l .  Thus, there, i n  cognition, l ies the h ighest known 
expression of l awfu l ness. For reasons ably identified by Ver
nadsky, the u n i verse of l iv ing creatures is ,  as some notable 
ancient Greeks ins isted, hylozoic. It is  a universe in which the 
principle of l ife reigns over non- l iv ing processes, rather than 
being an epiphenomenon of non- l iv ing processes. The evi
dence on these accounts, i s  e lementary; on ly self-bl i nd ing  
hysteria, such as  empiricism, denies such evidence. 

In this configuration, what we are accustomed to regard as 
physical  sc ience, corresponds to those forms of u n i versal 
action correspond ing to val idatable un iversal physical princi
p les: man's mastery over nature, as imp l icit ly measurable in 
demographic characteristics of popu l ations, per capita and 
per square ki lometer of the Earth's surface. 

However, i n  order to share and apply th is  knowledge, we 
must bring the individual cogn itive processes of the members 
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of society to that degree of development of socia l ized cogn i
t ive relat ions, that the cogn i t ive p rocesses of d i scovery of 
pr inciple a re themselves efficiently engaged as the pr imary 
form of socia l  re lations. Th is condit ion can be rea l i zed only 
through those modes of cognit ive relat ions associated with 
Class ical forms of artistic composition, and with those studies 
of the pr inc ip les of h i story and statecraft which a re, in fact, 
the natural extensions of val id forms of C lassical artistic com
position and performance. 

3.  
The Legitimate 
Object of War 

It used to be e lementary competency i n  the  t ra i n i n g  of 
modern c iv i l i zat ion's h igher  m i l itary ranks, as  typ if ied by 
General Douglas MacArthu r, that the object of warfare, is  to 
produce and offer to one's opponent the c i rcumstances in  
which his own mora l conception of  h is  self-interest efficiently 
req u i res h i m  to cease war-fight ing.  Such,  as I have a l ready 
stated, once again ,  in this report, were among the crucial les
sons which modern, pre-Versai l les Treaty Europe had learned 
from the 1 648 Treaty of Westphal ia .  Such had been, earl ier, 
the practical impl ication of the August in ian princip le of justi
fied warfare. 

However, there has  never been a known i nstance of a 
durable appl ication of this principle under any form of society 
corresponding to what "global ization" represented under the 
ancient Babylonian and Roman empi res, European feuda l i sm, 
or a region of the world under the hegemony of the Anglo
Dutch imperial  model of modern financier-o l igarchical  rule, 
up to the present time. 

Therefore, it is  the proper leadi ng concern of the strategist, 
to ask h imself: Under what conditions, is there no l i ke l ihood 
of w i l l i ngness on the side of the attacker, to relent, or his tar
get to submit? Such expressed conditions, either in a distinctly 
m i l i ta ry form, or otherwise,  are the c i rcu mstances u nder 
which the existing society wi l l  probably destroy itself through 
either cont i n u i ng or recurr ing warfare, rather than that the 
war be concluded by that society. 

Such were the perpetual wars of the ancient Mesopotamian 
dynasties, the Roman Empire, European feudal ism, the l unatic 
prolongation of the U .S .  war i n  I ndoch ina ,  the cont i n u i ng 
genocida l  warfare agai nst the peop le  of I raq, and the con
temptib le fol ly  of Tony B la i r's and Madele ine Albright's-in 
fact-cont inu ing warfare against the Balkans as a whole. Such 
i s  the i m p l ied outcome of the present strategic and related 
"globa l i st" dogmas and strateg ies of the cu rrent ly  reign i ng 
Anglo-American power. 

On the one s ide, the fact that the object of warfare shou ld 
be an ear ly exit to a durable peace, sho u l d  be clear to any 
rat ional ,  l i terate, and inte l l i gent person, espec ia l l y  to those 
who have studied the h istory of such matters. The evidence, 
that powerfu l civi l i zations, such as those of Mesopotami a  and 
Rome, have preferred to destroy themselves, and much  of 
m a n k i nd as we l l ,  rather t h a n  enjoy ava i l a b l e  benefits  of 
peace, poses the kind of i ssue of strateg ic  po l icy-m a k i n g  
w h i c h  i s  o f  t h e  u tmost, overrid i n g  i mportance today. Pax 
Romana always meant end less war, as long as that pol icy per-



sisted . Comparing those cases to the way i n  which Alexander 
the Great establ i shed, so suddenly, a new system, ending the 
m i l l en n i a l  n i ghtma re of c h ro n i c  w a rfare spec i f ic  to 
Mesopotamian imperia l ism, i s  a case i n  point. 

The start i ng-po i nt for such  comparat ive stu d i es ,  s h o u l d  
emphasize the notable successes of the modern European civ
i l i zation on th is  account, as dur ing the period 1 648 to 1 901 , 
i n  contrast to the general fai l u re, on the same account, of a l l  
c iv i l i zation pr ior t o  t h e  F i fteenth Century emergence o f  the 
fi rst modern sovere ign  nat ion -states, the conc l u s ion of the 
Hundred Years War by Lou i s  X l 's France, and conclus ion of 
the Wars of the Roses by England's Henry VI I .  

Why, on balance, has the modern sovere ign nat ion-state 
been, relatively speaking, a successfu l institution in its search 
for durable peace, relative to a l l  known earl ier forms experi
enced by the recent 2 ,500 years of globa l l y  extended Euro
pean civi l ization? Why, in contrast, despite that superiority of 
the modern sovereign nation-state on this account, have such 
horrors as Portuguese, Dutch, Brit ish, and French colonial ism 
persisted-actua l ly, recently escalated i n  the name of "global
ization" and "ru le of law," up to the present moment of writ
ing; and why did European c iv i l ization al low itself to become 
enmired in the plot of Brita in 's Edward V I I  to drown much of 
c iv i l ization i n  World War I ?  Why, after the lessons of 1 9 1 4-
1 9 1 7, d id  the 20th Century cont inue to be the k ind of recur
r ing n ightmare which World War I typified, as character istic 
of the h istory of that century as a whole? 

To restate the same point in the most relevant terms, it is a 
flat lie, if also popular fools' babble, to say that the existence 
of the sovereign nation-state is the root of the impulse toward 
war. It is the opposition to the sovereign nat ion-state, which 
has been the pr inc ipa l  cause of warfare and rel ated pest i
lence, throughout the h i story of globa l l y  extended European 
civi l ization. 

For example, the h i story of global ly  extended European civ
i l ization, dur ing  approxi m ately 2 , 5 00 years to date, shows 
that the mere existence of those i mpu l ses associated with the 
post-1 945 drives toward what Russe l l  et al. defined as "world 
government," represents a cond it ion which ensures the per
petuation of forms of warfare, such as the continued, sense
less, genocida l  bombing  of I raq, and the recent NATO war 
agai nst Yugos lavia.  That pattern of cond it ions,  u n less over
tu rned, as the 1 648 Treaty of Westph a l i a  d id ,  can have no 
u ltimate outcome but a "new dark age," such as the col lapse 
of the Roman E m p i re in the West, the Fou rteenth Century 
"New Dark Age," and the 1 61 8-1 648 Th i rty Years War. 

That is prec isely the pattern of doom which  looms as an  
immediate menace before th i s  p lanet as a whole, un less the 
current fads of "global ization" are now abruptly obliterated. 

I ndeed, because of the new ki nds of epidemiological and 
related cond itions exist i ng world-wide today, the eruption of 
a " new dark age" as the res u l t  of the k inds  of po l i c ies cur
rently advocated by Prime Min ister Tony B lai r's Un ited King
dom, or the U . S .  candidacies of Governor George W. Bush 
and Vice-Pres ident  AI  G ore, typ if ies  the greatest potent ia l  
threat to mankind since at least the begin n i ng of  modern civi
l ization in ancient Classical Greece. 

Notab ly, a l l  of the major E u ropean wars of the S ixteenth 
and ear ly Seventeenth centu r ies,  were wars organ ized by 
Venice's fi nanCier-ol igarchy and its a l l i es, in the effort to sup-

press the effects of the Fifteenth Century Golden Renaissance, 
and to prevent the r ise of modern forms of sovereign nation
states, such as those which had been estab l ished provisional ly 
under Louis X I  i n  France and Henry VI I in England. The rel i
g ious wars which erupted , at the i n st i gat ion of Ven ice and 
Padua,  in  the wake of the defeat of the League of Cambrai ,  
rel igious wars which thereafter domi nated al l  of Europe unti l 
the 1 648 Treaty of Westpha l ia, were noth ing but products of 
the same impu l se wh ich  the Ven ice-mode l led fi nancier o l i 
garchy o f  London a n d  the  N ether lands  l a u n c h ed ,  i n  the i r  
effort to abol ish technological ly progressive forms of modern 
n at ion-states, such  as the  wars l a u nched from Wi l l i a m  of 
Orange's and Marlborough's N etherlands and Br i ta i n  during  
the late Seventeenth and  early E ighteenth centuries. 

The latter was a pattern of i m per ia l  warfare conducted at 
the i n st igat ion of the  Ang lo- Dutch-centered fi nanc ie r  o l i 
garchy, a pattern extended over the enti re span of t ime fol low
i ng, u p  to the presently esca lat i ng, genocida l  campaigns for 
looting and recolon ization of the territories of the former Por
tuguese, Dutch, British, and French colonies, today. 

As I have summarized the matter i n  my recent Bad Schwal
bach address, "On the Subject of Strategic Method," si nce the 
Roman subjugation of the h igher form of He l len istic c iv i l iza
tion, at the outset of the Second Century B.C. ,  unt i l  the pres
ent, the only factor which ever l i fted globa l ly  extended Euro
pean civi l ization u p, from the p lu ngi ng cu ltural degeneration 
represented by the Babylon ian tradit ion of pagan Rome, was 
the so-cal led "neo-Platonic" current defined by the Christ ian 
Apostles' adoption of the legacy of P lato's Athens Academy, 
as an integral part of the cultu ral  resources adopted by Christ
ian civi l ization. The murder of the Apostles Peter and Paul by 
pagan i m per ia l  Rome, l i ke the  ear l i e r  c ruc i f ix ion  of Jesus  
Christ under the  order of  the Capri-based Emperor Tiber ius's 
son-in-law Pontius P i late, typifies the central issue of a l l  Euro
pean c i v i l izat ion and i ts  legacy, the confl i ct between the 
respective C l as s i c a l  and t h e  R o m a n t i c  l egac ies  of pagan 
Rome and the latter's corrupting pr inciple of  vox populi-the 
degenerate Walter L ippmann's public opinion, from then to 
the present day. 

The crucial feature of strategy which provides for a durable 
form of exit from war to peace, is the same p r i n c i p l e  
enthroned in  the open ing paragraphs o f  the 1 776 U .S .  Decla
ration of Independence and the Preamble of the Federal Con
stitution. The appearance of that pr inciple in  the U .S. struggle 
aga inst the force of evi l  represented by the B rit ish monarchy 
then, was a product and reflection of a long struggle rooted i n  
the work o f  the early Christian Apost les. It was an  expression 
of the revo l ut ionary pol icy i ntroduced by F rance's Lou is  X I  
and copied by England's Henry V I I ;  i t  appeared i n  the Decl'l
ration of I ndependence as a perfected expression of the same 
motive which i ns p i red the arch i tects of the 1 648 Treaty of 
Westphal ia  to bring to an end more than a century of reP.gious 
warfare. Just as the U n ited States was conceived as a re'publ ic, 
to promote the general welfare of a l l  of its people a.nd  their  
posterity, so the pr inc ip le of  the general welfare ha:d exerted 
its rightful h igher authority over factitious rel igious 'issues, and 
over the claims of supranational governments' int'erests, in the 
Treaty of Westphal ia.  

The only durable b?sis for peace, i s  the commitment of vic
tor and vanq u i shed to the common pu rpos,e , of the general 
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"The currently ruling politi
cal authority in the United 
States today, despite its wide
spread, fash ionable, and 
ba ldy hypocritical 'a nti
nuclear' and kindred protes
tations aga inst so-ca lled 
'weapons of mass destruc
tion, ' does not desire, either 
to end the reign of the 
nuclear-missile threat, or to 
secure a peaceful state of 
relations among all, or any, 
of the existing nation states. " 
Here, some examples of the 
ruling "generalized warfare 
faction, " past and present. Stuart Lewis/EIRNS 

McGeorge Bundy 

welfare of each and a l l  equal ly. Thus, according to that princi
ple, President Abraham Lincoln ,  at the conclusion of an awfu l 
civi l war, i n  h i s  fi nal publ ic address, shortly before his assassi
nat ion  by a B r i t i s h  i n te l l igence service's operat ion ,  p ro
cla imed that each and al l  of states briefly associated with the 
cause of the treasonous Confederacy, shou ld be returned to 
the un ion as if they had never left it. 55 

I n  contrast to the nob i l ity of L i ncol n 's stated "exit" from 
warfare, consider the mora l ly degraded, hate-br imming poli
t ics of revenge of the victor, of reparat ions and retr ibution, 
such as the legacies of Versai l les; the recent NATO war against 
Yugos lavia, and the genocidal  measures agai nst the popu la
tion of I raq sti l l  cont inued by the U.S.A. and the Un ited King
dom, are the marks of governments of victor-nations which, 
among their  other offenses, are neither Christian nor civi l ized 
in any meaningful sense. 

The pol icy of the founders of the U .S .  republ ic, the pol icy 
of my fel low American Wh ig Abraham L i ncol n ,  was not an 
i nc l i nation pecu l i a r  to some U .S .  patriots. I t  was the aspi ra
t ion of a l l  of the greatest sou l s  of modern Europe, notab ly 
those figures from a l l  Europe's nations, who have contributed 
what they might to bring forth in North America, the kind of 
repu b l ic ,  c o m m i tted to the  genera l  welfa re, w h i c h  they 
des i  red to s p read back i nto a c h i  ng,  01 igarchy-oppressed 
Europe. The basis for durable peace l i es with i n  the victor's 
commitment to the freedom and general welfare of the van
q u i shed, that as m u c h  as for h i mse lf. That was Wolfgang 
Mozart's reworki ng of the script for h i s  The Abduction from 
the Seraglio, and i s  a l so the imp l ic it lesson of the Treaty of 
Westpha l ia. 

The problem is,  that the legacy of our rep u b l i c's dead ly 
adversaries, is  a powerfu l force of  anti-repub l ican financier 
o l ig<lrchy, with i n  our nation today, as i t  is  world-wide. Thus, 
amon,g the nations of Europe and the Americas, and Asia and 
Africa, too, the desire for a durable peace represents a sti l l 
viable c harter for the  app l i cation of  the  lessons of  the  1 648 
Treaty of Westph a l i a  to world affa i rs .  However, that peace 

55. Address at ttle White House, April 1 1 ,  1 865; Collected Works of Abraham 
Lincoln, Roy ,D. Basler, Ed. (New Brunswick: Rutgers University Press, 
1 953, Vol. VIII, lOP. 399-405). 
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Stuart Lewis/EIRNS 

Henry Kissinger 
Stuart Lewis/EIRNS 

Zbigniew Brzezinski 

w i l l  never exist, u nt i l  we defeat its opposit ion; that fight for 
peace, against the continuation of ol igarch ical rule; that is the 
only legitimate pretext for justified warfare. 

That opposition, which is to be defeated, is represented by 
the o l i garc h i c a l  forces-ch i ef ly, today, the London-Wa l l  
Street-centered f inancier o l igarchy-ra l l ied behind the neo
imperial cause cal led variously, "global ization," "free trade," 
" ru le  of l aw," and "world government"  today. We can not 
have peace anywhere on th is  p lanet, u n t i l  we remove from 
power those specific types of o l igarch ical forces, merely typi
f ied by the fo l l owers of H. G. Wel l s  and Bertrand  Russe l l ,  
which remain fervently ded icated to imposing the i nstitutions 
of a " N ew Age" of world govern ment, even at any cost to 
human ity as a whole. 

Locate the s o l u t i o n  to t h i s  paradox in the doma i n of 
science-driven strategic thinking.  

Science: The Power for Peace 
From a moral standpoi nt, it were v i rtu a l ly i m poss ib le, to 

repeat the fol lowing point too often:  
The essential fol ly  u nderlying al l  offic ia l  U .S. d iscussion of 

m i ssi l e  defense today, is that the cu rrent ly ru l i ng pol i t ica l  
authority i n  the U n ited States today, desp ite i ts  widespread, 
fash ionable, and baldly hypocrit ical "ant i-nuc lear" and k in
d red p rotestat i o n s  aga i nst  so-ca l l ed "weapons  of m ass 
destruct ion,"  does not desi re, either to end the reign of the 
nuc lear-miss i le  th reat, or to secu re a peacefu l state of rela
tions among al l ,  or any of the existing nation-states. Qu ite the 
contrary, the current pol icy of the U n ited States is, sti l l  today, 
that announced by Governor George W. Bush's father nearly 
a decade ago, and avowed by Vice-President AI Gore today: a 
neo-Romantic's new world order. 

That i ntended new world order, is sti l l ,  today, a parody of 
the old pagan Roman Empire, under whose reign no nation is  
sovereign .  As u nder the ancient Caesars Tiberius, C laud ius, 
Cal igula, and Nero, and as seen in the foreign pol icy of prac
tice of Mrs. Albright, a l l  peoples are subject to the caprices of 
whatever so-cal led "g loba l i zat ion" decrees in the name of 
"un iversal rule of law" the presently ru l i ng Anglo-American 
f i  nancier 0 1  iga rchy happens to concoct, as pretext, at that 
moment. 



Stuart Lewis/EIRNS 

George Bush and Margaret Thatcher 

As we have seen above: in the proposals for miss i' le-defense 
against a threat to peace from a l leged "rogue states," what the 
authors of that rhetoric i ntend, as Zbign iew B rzez insk i  and 
other present-day Macki nders have i n s i sted , i s  to settle the 
last obstacle to permanent Anglo-American i m peria l  power, 
by preparing to go to, or beyond the brink of geopol itical war, 
over the issue of their  l u st for control of the raw mater ia ls  i n  
the  region of  Centra l As ia  borderi ng the  Caspian Sea . J ust as 
Adolf  H i t le r  c r ied  "Peace ! "  when he i n tended to se ize  
Czechoslovak i a  on the road to  an  i n tended wor ld  war, so 
today's wou ld-be Anglo-Ameri can Caesars cry " Peace," or 
" r u l e  of l aw," or  " m i s s i l e  defense," when t h e i r  i ntent ions 
cou ld have no outcome but genera l ized warfare. 

Nor  a re these present ly  hegemon ic  o l igarch ica l  c i rc les 
motivated by concern for the welfare of the popu lat ion of 
even the U SA. i

'
tself. As we see from the consistently worsen

ing secular trend in the welfare of the lower eighty percent of 
U . S .  fa m i ly- i ncome brackets,  s i nce the t i m e  of P res ident 
J immy Carter's 1 977  inaugurat ion,  there i s  no intent on the 
part of the presently reign ing Anglo-American financier o l i 
garchy, to  sati sfy the welfa re of  the general  populat ions of 
even the i mperia l  U .S .A .  and U n ited K i ngdom themselves. 
Indeed, as the U .S.A. itself p lunges toward the deepest world 
depression in more than a century, the current Congress and 
Admin istration are seized by an obscene zea l to remove a l l  of 
those protect ions  of our people, such as the G l ass-Steaga l l  
Act, which were adopted, under President Frank l in  Roosevelt, 
as lessons in l aw learned from the brut ish debacle of the last 
depress ion. 

These would-be mad mass-murderers of today and tomor
row, are l i ke the modern Caesars, Napoleon Bonaparte, Ben
ito Musso l i n i ,  and Ado l f  H i t le r  before them, or  Tony B l a i r  
today. They are the old pagan ru l i ng c lass of Rome in  modern 
p l e b e i a n  d i sgu i s e .  Today's B l a i rs a n d  t h e i r  l i ke ,  a re the  
Caesars who proc la im themselves, once again,  as H itler did,  
the humb le-as-U r iah-Heep, d ut ifu l  servants of the popu lar  
wi l l , of  i nevitable, remorseless ly u nstoppable current trends 
in publ ic opi n ion,  as i nnocent i nstru ments of the Zeitgeist, 
Weltgeist, and Volksgeist, of the fatefu l sp i ri t  of the age: The 
New Age. "We, who are about to d ie, sa l ute you ! "  "Duce! 
Heil Hitler! " Nietszche ha i led the Anti-Chr ist, who, perhaps, 
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had been Tiber ius  l u rk ing  on Capr i .  So, the pattern unfolds .  
The cry is often different; but the evi l is the same. 

Let us end the reign of ideo logy over the empty m i nds of 
the sightless crowd of what Wel l s fol lower Wa lter L ippman 
defined as manufactu rable publ ic opi n ion .  It i s  t ime to trash 
that gl i tter of cheap t i nse l  ca l led today's pop u l a r o p i n i o n .  
Peo p l e  s h o u l d  cease c h e e r i n g  for s l ogans ,  a n d  exa m i ne 
i nstead, the issue of what those s l ogans  mean i n  practi ce. 
When we speak of sec u r i ty, whose secur i ty do we mean?  
What kind of  security do we mean, provided by whom, and 
for whom? 

What, t h e n ,  a re the essent i a l  e l em ents w h i c h  m u st be 
brought together for the sake of peace? 

First, there must be the desire for true peace, a desire which 
is stronger than other motives. 

Peace requ i res not merely the bare des i re for peace from 
both the prospective victor and vanqu ished al i ke. It requ i res 
an effic ient  form of s u c h  d e s i re .  There ex i sts no effi c ient 
des i re for peace among any of the lead i ng powers of the 
world today; there wi l l  be no  peace, unt i l  that cond it ion is 
radical ly, and suddenly, changed. The very early resignations 
of Mrs. Albright, Vice-President Gore, and Tony B l a i r, might 
be merely a su itable, token fi rst step in  that blessed d i rection.  

The state of mind of both victor and vanqu i shed, which ele
vates "peace" above the level of self-righteous hypocrisy, i s  a 
bel ief, by both parties, espec i a l l y  the vi ctor, i n  the general 
welfare of al l  mank ind .  I t  means, therefore, a state of m i nd 
which has rejected what the modern Engl ish-speaking trad i
t ion  recogn i zes as the  H obbes i a n  concept ions  of h u man 
nature, power, and confl i ct .  U n less those precondit ions are 
sati sfied, peace w i l l  come, if at a l l ,  fa l se ly, l i ke hyenas at 
n ight, l i ke Christ ians bei ng s laughtered in the Roman arena, 
solely as the death- l i ke subjugation which those too powerfu l 
impose upon those too vu l nerable. 

Granted, my subject here i s  the role  of science i n  strategic 
defense; but, only a fool could avoid the cha l lenge of asking 
and answering the quest ion :  who will bring such peace, by 
what means, and, above all, out of what personal motivation? 

Peace could never come, except to the degree that the rule 
by o l igarchy i s  outlawed, as the open ing  paragraphs of our 
1 776 Declaration of Independence and the 1 789 Preamble of 
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L incoln at Gettysburg. liThe true peacemakers do not merely act; 
they act to raise mankind to a higher state of relationship to the 
universe at large. II 
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President Franklin Roosevelt in 7 94 7, looking at a Nor
man Rockwell illustration of the Four Freedoms. "Even if 
grea t public works, and so forth, were not  otherwise 
needed, we must provide them, even if no other reason 
for that effort were proposed, but the uplifting moral 
effect of constructing them. II 

our  Federa l Const i tut ion prescr ibe.  As long as o l i garchy's 
c la ims are tolerated-whether Babylonian,  Spartan, Roman, 
feudal, or fi nancier, there i s  no peace on th is  planet, and can 
be no peace, except that of the grave. 

Second, therefore, .there must be the all-too-rare individual 
peace-makers. 

View this matter of motive from the vantage-point of what 
Plato defined as agape, as this i s  presented in  I Corinthians 1 3 . 

Peace is not the artefact of a legal contract. Peace is not a 
utop i an 's set of r u l es .  Peace exists only to the degree it is 
brought into being, over the opposition of a corrupt popular 
will, by those rare persons rightly known as the peacemakers. 

The study of h istory should have informed the l iterate, that, 
contrary to popu lar, fool i sh paeans to the empyreal del ights of 
"democracy,"  the true peacemakers are not popu lar opi n ion, 
but the sti l l  rare individuals of each relevant time of crisis. These 
peacemakers are, l i ke our memory of the offic ia l ly  martyred 
Rev. Martin Luther Ki ng,56 the egregious personal ities of their 
time, who act, not out of what they enjoy from the immediate 
fruits of mortal l i fe, but what wi l l  satisfy them about their having 
l ived, when they think of one's future identity as one deceased. 
These exceptional individuals, the peacemakers, express a natu
ral qual ity of human nature, a qual ity which appears only when 
a certain maturity has taken over their being. 

So far in  h istory, i n stances of such ind ividual  moral matu
rity have been relatively rare. 

That heretofore rare, but only normal concern of a mora l ly 
matured, redeemed member of our species, is that defined by 
the natu re of our  species, as d i st i nct from that of the lower 
forms of l i fe. 

Moral maturity means to reconci le the fact of i ndividual mor
ta l i ty with some spec ia l  sort of joyfu l reward which m ight 

56. The echo of Murder In The Cathedral comes to mind among those who 
have studied the still-continuing record of official complicity in the case of 
Reverend King's assassination. 
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surely endure in some efficient way, even after a l l  of the pleas
ures of sense-perception have vanished into one's grave. So far, 
in the known h istory of cu ltures, only a tiny fraction of the indi
vidual members of society has grown to the moral maturity of 
that point of view. It is upon such sti l l  rare i nd ividual leaders, 
that the effective leadersh ip  of society for t imes of great peri l  
has always depended. These, sometimes described by Plato as 
our "ph i losopher k i ngs, " are the on ly  true peacemakers for 
times of great peril to entire cu ltures, or mankind in general .  

The fate of mankind, i n  such moments, depends not upon 
the bl ind insti nct of masses, but upon the heretofore excep
tional existence of such indiv idual ,  usua l ly  egregious peace
makers, and the role they attempt, and are permitted to p lay 
in opposit ion to such creatures of Mep h i stophe l ian  evi l  as 
Bertrand Russel l  and Madeleine Albright's H .G .  Wel ls .  

Such i s  personal motive of the tru ly great and moral physi
cal scientist, for example. The peace-makers are those, who, 
above everything else find the meaning of their personal mor
tal l ives in their contribution to the future peace and welfare 
of h u m a n ity as a w h o l e .  They are w h at a re someti mes 
described as men and women "of P rovidence," as the great 
C lassical traged ian Friedrich Sch i l ler presents the case of the 
Jeanne d' Arc who made Lou i s  X l 's reconstitut ion of France 
possible.  Only such leaders of society, the Solons and P latos 
of their t ime, are to be entrusted by the peop le with making 
the pol i c ies which, i n  ti mes of greatest crisis, w i l l  prejudge 
the future welfare of mankind. 

These true peacemakers have an add i t iona l  d i st i nct io n .  
Their moral maturity enables them t o  see that the true form of 
action, is that which rai ses the human condition to a h igher 
level of power within the un iverse, as val id d iscoveries of uni
versal physical  pr inc ip le  do.  The true peacemakers do not 
merely act; they act to raise mankind to a h igher state of rela
tionsh ip to the un iverse at large. 

Third, the peacemakers must bring what is called an "exit 
strategy" from warfare. 



© The Washington Post. reprinted by 
Washington. D.C . .  Public Library 

Martin Luther King 
in Arlington 
Cemetery. "It is, 
thus, if and when 
mankind acts 
according to that 
perceived immortal 
self-interest of the 
mortal individual, 
that recognized 
self-interest impels 
us to embrace the 
general welfare of 
mankind as the 
most intimate and 
compelling interest 
of each and all 
among us. " 

For example :  severa l t i mes, but i n  one i ron ica l ly  notable 
moment, President B i l l  C l i nton has attempted to p lay the part 
of a peacemaker. U nfortunatel y, he fa i l ed to l i ve up to that 
promise. 

This Classica l ly  tragic fai l ure of U.S. President C l i nton, was 
expressed, and typified by h i s  fa i l u re to adhere to the exit 
strategy he had out l  i ned a few weeks prior to the c lose of 
NATO's war agai nst Yugoslavia. This  case aptly i l l ustrates the 
poi nt. What Mr. C l i nton had p roposed, from the t ime of h i s  
notable address on th i s  subject, to  a group of  West Coast jour
n a l i sts, had been a wel l -considered "exit  strategy" for that 
war, a po l i cy wh ich  was i n  accord with the 1 648 Treaty of 
Westph a l i a .  Sudden l y, at t h e  c l ose  of the  bombi ng, he  
changed: d isaster! Vengeance and  retribution transformed the 
cessation of i l l -conceived and bungled NATO hosti l ities, i nto 
a farce w h i c h  t h reate n s ,  a year  l ater, to i g n i te the  t i nder  
remain ing i n  the war-torn underbel ly  of  Europe, i nto a spread
ing holocaust worse than the recent Ba lkan wars themselves. 

What was requ i red, instead of that tragic turnabout, was, as 
the President had strongly imp l ied, a "Marsha l l  P lan" style of 
genera l ized reconstruction for the Ba lkan region as a whole. 
The physical means for such an undertaking existed, i n  fact, if 
not i n  the wi l l  of the NATO member-nations as a whole. What 
had been done in  war-torn post-World War II Europe, notably 
in  France, the western part of Germany, and Italy, u nder the 
provi s ions  of the 1 945- 1 9 5 8  B retton Woods system,  cou ld 
have been repeated, promptly, i n  the Ba lkans as a whole. 

Consider, as an example of the point about strategic defense 
we are developing here, the way in which such an "exit strat
egy" could have produced, rather qu ickly, a condition through
out the Balkan region better, for each and a l l ,  than had existed 
si nce the war there had first been provoked and un leashed by 
the Anglo-Amer ican c i rc les associated with the preced ing  
"Desert Storm" adventure. Look a t  th i s  example, fi rst, and then 
compare the imp l ications of that example  with both what I 
and President Reagan had proposed as SO l  cooperation with 
the Soviet U n ion,  and the contrast i n g  farce of the miss i le
defense proposals being emitted from the U .S.A. today. 

Consider th ree aspects of the i m p lementat ion of such an 
"exit strategy." 

1 .  It has the general effect of tending to sh ift the 
axiomatic world outlook of increasing portions of a l l  
those nations, and  their benefactors, too, from a 
pathetical ly Romantic, N ietzschean-l i ke bestial ity, 
deeply imbued with murderous, vengeful cultural 
pessi mism, into an opposite di rection, that of pro
Classical cultural  optim i sm .  

T h e  post-war m o r a l  dec l i ne o f  t h e  popu l at i o n s  o f  that 
region, relative to the earl ier moods, even duri ng the heat of 
those wars, is s ickening; but, i t  is merely a l awfu l expression 
of the consequences w h i c h  the N ATO a l l ies have i m posed 
upon each and a l l  of the nations of both the Ba lkans and the 
i mmed i ate ly  adjoi n i ng reg ions  of the D a n u be and eastern 
Med iterranean.  The promotion of H obbesi an- l i ke confl icts 
among nations, ethn ic  groups, and so forth, tends to transform 
men and woman so affected, into feral beasts, beasts whose 
every reference to "my i n terests" resonates l i ke the cry of a 
predatory hyena. 

2. The most general consideration, in adopting the 
kind of "exit strategy" which President C l i nton had advo
cated prior to h i s  reversal of that policy, is located in the 
effect of two contrast ing forms of labor upon the m ind of 
the i nd ividuals and households engaged in that labor. As 
we in the Un ited States shou ld have learned from 
observing the American fami ly  farmer and the industrial 
operative, when a spi rit of technological progress, and 
increased physical productivity of the economy arises, 
the cognitive factors tend to predominate. 

F i rst, the operative whose work cal l s  upon h i s  or her cogni
t ive potentials, rather than merely repetitive, cattle- l i ke labor, 
is more cultura l ly opt im istic, more mora l ,  l ess l i kely to beat 
h i s  wife and c h i ld ren rout ine ly. Second, even if the form of 
l abor does not produce s ign i ficant tang ib le  benefits for the 
individual  operative, the fact that the society i s  v is ib ly on an 
upward track, fosters opt imism about each ind ividual's partic
ipation in the work which promises a better future for coming 
generations. 

3. Great public works, as typified by the effects of the 
Tennessee Val ley Authority upon the population of that 
region of Tennessee and Alabama, have an i mportant, 
most positive phi losophical impact upon the cu lture of a l l  
affected. These kinds of  enterprises, hold up the  mi rror to 
mankind, reflecting an opt imistic i mage of man i n  the 
universe. the net result, i s  the tendency of the ind ividual 
to th ink, less of what he or she i s  acqu ir ing, than as the 
importance his or her existence assumes as a contribution 
to the benefits enjoyed by a larger humanity, that of the 
course of generations yet to come. 

Thus, even if great publ ic works, and so forth, were not oth
erwise needed, we must provide them, even if no other reason 
for that effort were proposed, but the upl i ft ing moral effect of 
constructing them. It is as Benjamin Frankl i n's early mentor, the 
great Amer ican patr iot Cotton Mather, once warned, the 
axiomatic root of  remedies for nearly a l l  human affl ictions, i s  
the simple passion "to do good."s7 Science, as I have defined i t  

57. Cotton Mather, Essays to Do Good ( 1 7 1  0 ) ,  a s  cited b y  H. Graham Lowry. 
How The Nation Was Won: America 's Untold Story (Washington, D.C.: 
Executive Intelligence Review, 1 988). 
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i n  th is  report so far, is the appropriate example of the motiva
tion otherwise to be described as the commitment to do good. 

Fourth, the commitment to do good must be defined not 
as commitment to take a specific action, but as a principle 
of continuing action. Here, on th i s  point, we touch the core 
of the i ssue,  the i ssue of the role, and the correspondi  ng, 
corrected defi n it ion of science. We must supply a relevant 
correct ion for the popu larized misdefi n it ion of science. 

For reasons a l ready given above, today's customary defin i
t ion  confl i cts with two sets of facts .  F i rst, in  the relat ively 
lesser degree, it confl i cts with the hylozoic view, as echoed 
by Vernadsky. Second, it ignores the fact that so-cal led physi
cal science itself, to the extent it has any experimental val id
ity, is a product of human cogn ition. 

On this latter account, it should be acknowledged, that the 
categorical separation of knowledge from a standard of truth 
i s  false, and, s im i lar ly, that the separation of so-cal led physi
cal science from Classical forms of artistic composition, is the 
common fraud of such Romantics as the empiricists and Kan
t ians.  Thus, to summarize th is  point: the requ i red functional 
redefinit ion of science, subord inates what present convention 
terms "physical science" to the h igher authority of C lassical 
artistic composition. 

Once science i s  so properly redefined, then we are able to 
say that science, and scientific progress, are the form of action 
which constitutes the essence of human nature, the essence of 
the d ist inction between mankind and lower forms of l ife. 

This has crucia l  impl ications for defin i ng appropriate pol i
cies respecting war and peace. 

From this corrected view of science, it fol lows, that morality, 
as I Corinthians 1 3 , for example, rather than a set of shibbo
leths, defines moral ity, requ i res the i nd ividual,  and society, to 
act in a l l  matters in a specifical ly human way. By human, one 
should signify scientific progress, as I have corrected the defini
tion of science here. That i s  to say, that mora l ity is to practice 
scientific progress, as I have corrected the defin ition from the 
standpoint of a science of physical economy, for its own sake. 

I n  other words, manki nd must fol low its own nature, th is  
nature, as I have just defi ned it. I t  i s  to the degree that  this i s  
done,  that  m a n k i nd p rogresses, and that p resent genera
t ions  fi nd  in the fu t u re they h e l p  to br i ng  forth in a fu l ly 
pract ical  way, the i mmortal i m portance of the ir  i nd iv idua l  
mortal l ives. 

It is, thus, if and when mankind acts accord ing to that per
ceived immortal self-i nterest of the mortal i ndividual,  that rec
ognized self-i nterest impels us to embrace the general welfare 
of mank ind as the most i nt imate and compel l i ng i nterest of 
each and a l l  among us. It is to the extent, that we respond to 
a l l  problems of society by a scientific imperative of the qual ity 
I have identified here, that the natural compuls ion for peace 
wi l l  assert itself in a most durable way. 

It is by practicing that scientific way of l ife, that we embrace 
the moral i mpulse called agape, the impu lse accessible to us. 
If we reject the impulse, or simply fai l  to nurture it, we lose a 
practical sense of that which sets us apart from i nferior forms 
of l ife. If we affirm that i mpulse i n  practice, we affi rm our true 
nature, affirm the i mmorta l ,  u n iversal i nterest of our mortal 
i ndiv idual  selves. We may then take joy in bei ng ourselves, 
joy in  experiencing the d iscoveries of un iversal physical prin
ciple, and their  appl ication, and joy i n  that Classical art istic 
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composit ion which expresses the essence of cogn it ive rela
tions among human beings. 

In th is  connection, the very nature of science, so correctly 
defined, demands the primacy of the role of the perfectly sov
ere ign form of nat ion -state rep u b l i c .  S i nce  t h e  re lat ions  
among cognitive individuals are primari ly, axiomatica l ly of  a 
Classica l-art istic form, the role of language, i n  the most gen
eral sense of the development and use of language, has the 
domi nant ro le of the med i u m  through which cogn it ive rela
t ions  a re developed and ma i nta i ned.  H ence,  a l a nguage, 
defined and viewed more or less as Dante Alghieri specified 
the necessity of nation- states premised upon a l iterate devel
opment in popular  language, becomes the foundation for the 
moral existence of pol itical society. 

The essentia l  feature of a l i terate language, has nothing i n  
common w i t h  mathemat ica l  o r  rel ated forms o f  symbo l i c  
deduction. The essence of the cognitive function of language, 
as expressed typ i ca l ly by great C l ass ica l  poetry, or by the 
paintings of a Leonardo da Vinci and Raphael Sanzio, is Clas
sical  metaphor. I t  i s  the pos i ng of onto logical  parqdoxes, by 
means of C lassical forms of language-in the broadest defin i
t ion of language-and the sharing, s im i larly, of the d iscover
ies of pr inc ip le  wh ich  overcome those paradoxes, wh ich  i s  
t h e  essentia l ly, specifica l ly  human, cogn it ive qua l ity o f  lan
guage, to which Dante's imperatives refer. 

Hence, the sovereign nation-state does not separate human
ity as much as i t  i s  an essential instrument for un it ing peoples. 
I t  i s  in the trans lat ion,  for practice, of the metaphors posed 
and shared with i n  one language, with the speakers of another, 
that the common efforts of humanity are u n ited i n  a specifi
cally human way. Thus sovereignty does not d ivide human ity, 
but, rather, is the o n l y  effic ient way to u n ite it, through the 
medium of the i nterstices among its sovereignties. 

Thus, to d i ssolve the sovereignty of the nat ion-state, i s  to 
bri ng on a descent i nto the barbari sm of a Tower of Babel ,  
such as  those of  " i nformation society." Such has  always been, 
and wi l l  always be the case. 

It is for the cu ltivated state of affa i rs among the sovereign 
nations of mankind, and that a lone, that we are al lowed, and 
somet i mes compe l led, not o n l y  to ma ke, but to w i n  war, 
when war were necessary, that with nothing but that goal, that 
"exit strategy," in view. 

Thus, on that account, strategic bal l istic miss i le defense, as 
I have defined it, as President Reagan proposed on March 23,  
1 983,  i s  essent ia l l y  noth ing  d i ffer ing  from the most natural 
express ion of a properly cu l t ivated, mora l way of l i fe .  The 
proper motive for al l  i mportant po l ic ies, i s  not l i m i ted to a 
specific calculable proximate outcome; the proper motive for 
every policy, for action, is to affi rm, constantly, continuously, 
being a person, and part of a society, acting i n  accord with the 
special moral nature of a member of the human species. 

Lyndon LaRouche is the leading exponent of the American 
System of physical economy in the world today, and author of 
the policy known as Strategic Defense Initiative, which was 
briefly adopted by the Reagan Administration. A member of 
the 2 1  st Centu ry Science & Techno logy scientific advisory 
board, he submitted this article on June 5, 2000. LaRouche, 
currently a candidate -for the Democratic Presidential nomina
tion, won 22 percent of the Democratic vote in the recent 
Arkansas primary. 



It's Time to Tell the Truth 
About the 
Health Benefits of 
Low-Dose Radiation 
Low-dose radiation is documented to be 
beneficial for human hea lth but, for politica l 
reasons, radiation is assumed to be harmful at 
any dose. Radiation-protection scientists, and 
others, who cover up the data tha t  contradict 
present policy should be in vestigated for 
misconduct. 

by J ames Muckerh e i de 

L
ow-dose radiation has been shown to enhance biological 
responses for immune systems, enzymatic repai r, physio
logical  functions, and the removal of ce l l u lar damage, 

i nc lud ing prevention and removal of cancers and other d i s
eases. Research on low-level  rad iat ion has a l so shown it to 
have no adverse effects. Yet, current rad iation protection pol
icy and practice fai l  to consider these val id  data, instead rely
ing  on data that are poor, ambiguous,  m i s represented, and 
manipulated. 

With no regard for the cost to scientific truth, and to taxpay
ers, radiation pol icy is based on the l i near no-threshold (LNT) 
concept, that holds that radiation at any leve l s  above zero i s  
deleterious. I n  the LNT view, the known damaging effects of 
h igh-dose rad iation are l i nearly extrapolated down the dose 
scale. LNT contrad icts the scientific evidence, which shows 
that there is a rad iat ion threshold,  be low which there is no 
harm and, in fact, there is benefit for human health, a process 
known as hormes is .  In defiance of th i s  evidence, rad i at ion
protection pol icy rel i es on fa ls ification of the actua l  science 
research and report ing.  Such malfeasance warrants scientific 
m i sconduct i n vest igat ions  for the resu lts p ro m u l gated by 
some radiation protection-funded scientists. 

If we are to contribute to the health of the world's popula
t ion, we need to apply the data on  the benefits of low-dose 
rad i at ion i n  c l i n i ca l  sett i ngs .  U n fortu n ate ly, the research 
funded by the u .S .  Department of Energy (DOE), and other 
research in the area of rad i at ion-protect ion fa i l  to address 
these essent ia l  b io logy and med ic ine  objectives. Therefore, 

Metropolitan Edison 

The myth that radiation is dangerous no matter how low the 
dose, has scared people about all things nuclear. Here, a tour 
of the Three Mile Island nuclear plant. 

research and data assessments must be conducted by i nde
pendent researchers and organizations that are not dependent 
on rad ia t ion-protect i o n -contro l led fu nd i ng, d i rected to 
address the health and med ical science. 

In part icu lar, the u .S .  Nat iona l  I nstitutes of Health Study 
Section on Rad iat ion Research reviews, and therefore con
trols, most of the Federal rad iation-related research, i nstead of 
relevant research being control led by the specific d iSC ip l i nes, 
for examp le, i m m u no l ogy, genet ics,  and so o n .  S i nce th i s  
Study Sect ion  i s  m a d e  u p  o f  cu rrent rad iat ion , protect ion-
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oriented researchers, it has substantial ly rejected research that 
pursues the relevant top ics on the role of radiation i n  medi
c ine, b io logy, and health .  I t  must be d isbanded. B io logical  
and health research on rad iation shou ld be considered i n  the 
relevant biology and medic ine research areas. It is necessary 
to have organizations doing radiation research whose primary 
i nterest i s  i n  the hea l th  a n d  su ccessfu l treatment of real  
pat ients. Fu rther, i ndependent assessment of the data must 
incorporate the scientists and analysts who have documented 
for decades that radiation health effects data cannot be l inear. 
Ru le-maki ngs by government agencies must be conducted 
where conclusions on radiation health effects can be account
able, instead of h idden in unaccountable proceedings that fai l  
even t o  respond t o  crit ical science a n d  scientists; such rule
making must a l so be subject to formal appeal s  for "arbitrary 
and capricious" agency decis ions. 

The beneficial  resu lts of low-level rad iation can be read i ly 
confi rmed by researchers committed to u nderstand ing the 
underlying role of radiation in  health and medicine. But radi
at ion research journals  and their  peer-reviewers, domi nated 
by rad iation-protection-funded scientists, constrai n  publ ica
tion of resu lts that contradict radiation protection objectives. 

Scientific Data Biased by Early Health Physics Goals 
The b i as aga i nst recog n it ion of the benefits of low-dose 

rad iat ion is not new. In a March 1 99 6  meet ing  at the U .S .  
N uclear Regulatory Commission ( NRC), Charles Wi l l i s  of the 
NRC stated, as reported in the transcript: 1 

. . . [ l ] t's clear to many of us that we are not seeing the 
predicted i l l  effects at low doses, as has been pOinted out 
to you. I personal ly came to this hormesis observation 

fairly late in the game. It wasn't unt i l  1 958 that I was 
working with the laboratory [Oak Ridge National Labora
tory] situation where we were doing experiments with 
below background levels of radiation, tak ing the 
potassium-40 out and seeing what the effects would be 
on the cel l u lar level when we saw that the cel l s  looked 
good but they didn't function. So we couldn't publ ish the 
results, another i l l  effect of the paradigm about the l i near 
hypothesis. 

Potass ium is an e lement that is essent ia l  to I ife. However, 
about 0.01 2 percent of natural potass ium is a radioactive iso
tope, potassium-40. Potass ium was processed to separate the 
potassium-40 from natural potass ium at Oak Ridge to conduct 
rad iobiology exper iments in the 1 950s .  Dr. Wi l l i s  confi rms 
that radiation research, funded for radiation-protection objec
tives, supported the l i near no-threshold concept by suppress
i ng contrary scientific data, and that th i s  act ivity dates back 
more than 40 years, to the 1 950s. At that t ime, an imal studies 
using separated potass ium were a lso conducted. The animals 
were stated to have "done poorly," but they recovered when 
the extracted potassi um-40 or natural potassium was added. 

Such potential  bias in radiation protection-based research 
and results should be confirmed or refuted, if we are serious 
about putt ing  to u se the benefits of low-dose rad iat ion for 
human health. The organ isms placed in the potassiu m  with
out potass ium-40 were biological ly deficient. This fi nd ing is 
con s i stent  with those of a n u merous  and wide var i ety of 
experi ments with organ i sms  that have been s h i elded from 
background rad iation. For example, organ isms grown on glass 
s l ides were repeated ly found to grow differently. I t  was even
tual ly  found that those grown on s l ides that had lower tho-

r ium content, and hence lower rad iation, 
were defi c ient .  T h e  L N T  p recl udes  t h i s  
"accident" from being known. B ut, i t  w i l l  
b e  known. And those w h o  suppressed the 
knowledge wi l l  also be known. 

I t  has been extensively and cons istently 
confi rmed that s u p p l e menta l  rad i at ion ,  
above the  natural background level, stim
u l ates organ i sms, enhanc ing their growth 
a n d  i n c rea s i n g t h e i r  mean  l i fespa n s .  
These experiments confi rm that a n y  data 
that  contrad ict  t h e  L N T  h ave n ot been 
adequately cons idered by rad i at ion  pro
tect ion  agencies and sc ient i sts .  In add i 
t i o n ,  many s c i e n t i st s  who h ave been 
i nterested in  condu ct i n g  such research, 
and in publ i sh i ng such resu lts, were con
stra ined in the i r  efforts . Such experience 
was reported by Dr. Jake Spa l d i ng of Los 
Al amos Nat iona l  Laboratory to Senator 
Pete Dome n i c i  in 1 9 9 9 . 2 S u c h  exper i 
ence was also reported b y  Prof. Dr. Gun
n a r  Wa l i nder, the p re-em i nent  Swed i s h  

Oak Ridge National Laboralory rad i at i o n  s c i e n t i st ,  a b o u t  t h e  U n i ted  
At an early point i n  radiation research, some policy-makers began to suppress 
the data on low-dose radiation. Here, health physicists at Oak Ridge National 
Laboratory in the early 7 950s, stamping out smear tabs from a strip of filter 
paper. The tabs were used to collect samples of radioactivity. 
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N at i o n s  S c i e n t i f i c  C o m m ittee o n  t h e  
Effects o f  Atomic  Rad iation ( U N SCEAR) i n  
h i s  1 995  book. 3 Wal i nder stated .b l u ntly: 
" I  do  n ot hes i tate to say that  the L N T  i s  



the greatest scientif ic scandal of the 20th Century. ,,4 

Among the many experiments showing the benefits of low
dose i rrad iation were those with laboratory an imals  that had 
whole immune systems; i t  was found that at doses below tens 
of rads, to doses of t h o u s a n d s  of rads,  the  a n i m a l s  had 
i ncreased average l i fespan and no adverse effects. For  exam
ple, Dr. Egon Lorenz of the N ational Cancer I nstitute reported 
i n  Manhattan Project records that m ice 

were i rradiated with 4.4, 1 . 1 ,  0 . 1 1 ,  and 0.044 [rads] per 
24-hr day. . . . Male mice conceived and l iving 
continuously under exposure to 4.4 r/24-hr day up to total 
doses of over 2,000 r are comparable with non-irradiated 
mice as far as weight, coat, and activity are concerned. 
Mammary tumor i ncidence is not sign ificantly changed i n  
mice exposed for 1 0-1 5 months t o  doses ranging from 4.4 
to 0.44 r per 24-hr day. . . . 

Subsequent generations, Lorenz said, l iv ing  "under expo
sure of 1 . 1 and 0 . 1 1 r per 24-hr day show no damage to chro
mosomes as evidenced by the ra is i  ng of 5 to 6 generat ions 
with normal l itter s ize and an apparently normal l i fe span."s 

Notwithstanding th is  real i ty, by 1 950, Dr. Lorenz states: " I t  
i s  well-known that absorption of ion iz ing rad iation by tissues 
is connected with damage, no  matter how sma l l  the dose," i n  
a study that showed t h a t  who le  m ice  h a d  longer l i fespans 
than contro l s  in research that exposed the m i ce to chron ic  
radiation at  O. 1 1  r/day, or about 40 r/year.6 

Marsha l l  Brucer, M . D.,  states with respect to the Manhattan 
Projectl 

Thei r fi rst experiment, rais ing m ice i n  an atmosphere of 
uranium dust, showed exposed mice l ived longer than 
controls.  They set up an arbitrary Maximum Permissible 
Dose (MPD) after proving that m ice in  radiation fields 1 0  
times the MPD l ived longer than controls. 

After World War I I ,  Brucer writes, about 20 articles per year 
mentioned hormetic effects but: 

Health Physicists soon learned that thei r l ivelihood 
depended on scaring the pants off Congress. Every Genetics 
budget meeting opened its request for funds with an anti
nuclear l itany. During the 1 960s and 1 970s about 40 
articles/year described hormesis. In 1 963, the AEC [Atomic 
Energy Commission] repeatedly confirmed lower mortality 
in guinea pigs, rats, and mice irradiated at low dose. In 
1 964, the cows exposed to about 1 50 rads after the Trin ity 
A-bomb in 1 946 were quietly euthanized because of 
extreme old age. In 1 981 , TD. Luckey revived a very 
obvious radiation hormesis. No experimental evidence of 
damage at low doses existed; self-serving extrapolations 
from high dose-data dominated health physics'? 

In the May 1 961  Journal of the American Medical Associa
tion (JAMA), Dr. H ugh Henry, then at Oak R idge, reported on 
a l l  low-dose studies (defi ned as "to about 1 rad per day" ! ) ,  
saying that the results show consistent l i fe-lengthening vs .  nei
ther l i fe-shorten i ng, nor genetic effects.8 He reports on early 

© Corbis 

The mice that lied? Whether deliberate or not, the control 
group data on radiation and mice were tampered with. Here, 
mice from the experimental colony at Oak Ridge National 
Laboratory in the 1 9505, used for examining the long-term 
hereditary effects of radiation. 

animal studies that had hormetic effects from i nternal doses, 
for example, for u ran ium and pluton ium i njections, and feed
ing of u ran ium compounds, and for external (gamma and X
radiation). Life-lengthen ing was regu larly found, and radiolo
g i sts and others with re lat ively h i gh doses had no adverse 
health effects. Henry concludes: 

The preponderance of data better supports the hypothe
sis that low chronic exposures result  in an i ncreased 
longevity than it supports the opposite hypothesis of 
decreased longevity . . . .  Increased vital ity at low 
exposures to materia ls  that are toxic at h igh exposures is a 
wel l-recognized phenomenon.  

Vo l u m i nous, cred i b l e  peer-reviewed scient if ic l i teratu re 
data exist. Dr. T.D.  Luckey, Professor Emeritus of the Un iver
s i ty of Missouri School of Med ici ne, presents a great deal of 
that l i terature, with more than 2 ,000 references.9, 10 Yet, the 
regulatory agencies ignore th i s  evidence. 

How the lNT Myth Was Supported 
In 1 996, the Department of Energy i nvestigated a l legations 

about the now-accepted fact that  the  Oak R idge N at iona l  
Laboratory mega-mouse  s tud i es p resented fa l s e  data on  
genetic effects, start ing i n  1 95 1 . The l ab u nder-reported the 
numbers of mutat ions in the contro l  a n i ma l s .  I nternat iona l  
p rograms  h ave now abandoned t h e  mouse data,  a n d  are 
assess i ng the potent ia l  effects of rad iat ion for geneti c d i s
eases-someth ing that was never before indicated. 

An Oak Ridge geneticist and statist ic ian, who is a member 
of U NSCEAR, and who had access to the original data and the 
expertise to analyze them, identified these deficiencies. This  
geneticist a l so a l leged that the misrepresentations of the data 
seemed to have been intentional .  This  a l legation was rejected 
by Oak R idge.  H owever, the  other  i n stances of fai l i ng to 
report scientific data i nd icate possib le  confirmation of prac-
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t i ces of m i srepresenti n g  research i n  the 1 950s .  The U . S .  
Nuclear Regu latory Commission, the Department o f  Energy, 
and the Congress, should formally inqu i re about these al lega
tions, and whether contrary data were adequately considered 
in reviews, research results, and support for research. 

In 1 9 7 1 , after the Federal Appea l s  Court "Ca lvert C l i ffs 
decis ion,"  that found the Atomic Energy Com m i ss ion (AEC) 
Environmental I mpact Statement to be i nadequate, the AEC 
contracted for the "Argonne Radiological Impact Program," to 
i mprove the bas i s  for assess ing  low- level  rad iat ion health 
effects.  Dr. Norman F r igerio ana lyzed U . S. cancer rates by 
average background radiation doses for each state, applying 
the l i near no-threshold models. His resu lts were found to con
tradict the LNT: There were consistently lower cancer rates i n  
h igh-background-radiation states. This fi nding has si nce been 
consistently confirmed." 

I n  1 973, although Dr. Frigerio had been contracted by the 
AEC itself to address the regulatory i ssues of low-level radia
tion effects-i n  response to a court action-AEC and radiation 
science pol icy i nterests term inated the study, and the results 
were not publ ished. This  study was presented at a 1 976 con
ference on natural  rad ioact iv i ty, sponsored by the I nterna
t iona l  Ato m i c  Energy Agency ( l AEA) . 1 2 But ,  Dr. Wa l i nder 
reports, these results were suppressed i n  the 1 977 UNSCEAR 
report. The same resu lts were s imi larly arbitrari ly dismissed in 
the report of the B i o l og ica l  Effects of I o n i z i n g  Rad i at ions  
Committee (BE IR I I I )  in  1 980, with no scientific inquiry. 

The AEC termination of the Argonne National Laboratory's 
rad iation program shou ld be investigated. The program plan 
was to continue, to obtain  more accurate radiation dose data, 
to apply the analysis at the more defi n itive correlation at the 
county leve l .  The result  was expected to confirm the prel imi
nary i nverse corre lation results. Dr.  Frigerio and others stated 
that it was because of the nature of the results, contradicting 
the LNT, that the study was terminated. Total popu lations with 
s ignificant dose d ifferences are the ideal test of the LNT, but 
here, again,  we see that analysis is suppressed. 

The results of the Argonne study, however, have been con
fi rmed in analys is  of EPA rad iat ion data of h igh  versus low 
backgrou nd rad iat ion states. Conferences on natural back-
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How Radiation Is  Measured 
Rad ia t ion  "dose, "  or "exposu re , "  is a measu re of 

energy absorbed per un it of mass. There are two sets of 
un its used, the older units having been renamed. 

For equivalent t issue damage from different types of 
rad ia t ion ,  the  rem was defi ned as " rad e q u i v a l ent  
man"-or rad t i mes a qua l i ty factor. For gamma and 
beta rad iat ion,  the qua l i ty factor for most s ign if icant 
energies i s  1 ,  so "rad" and "rem" are taken as equal in 
these cases. For a l pha rays and neutrons, the qua l ity 
factor i s  greater, i nd icating that there i s  more damage 
from the same absorbed energy. 

New unit Old unit Equivalent used here 

1 gray (Gy) = 1 00 rad = 1 00 cGy (centi-gray) 
1 s ievert (Sv) = 1 00 rem = 1 00 cSv (centi-sievert) 
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ground radiation conSistently report the lack of health effects, 
and even the ex i stence of benefic ia l  effects, i n  h igh-back
ground exposed popu lat ions.  The h igh-background whole
body rad iation doses show no adverse health effects, to take 
j ust one example, in a stable Ch inese peasant populat ion of 
more than 70,000, l iv ing  for generat ions  i n  h igh  rad iation 
areas. The natural  radioact iv i ty source i n  h i g h  background 
areas i s  millions of times greater, it should be noted, than the 
radioactivity a l lowed to be released from nuclear faci l ities or 
nuclear waste s i tes. The cost to the publ ic  for th is  "overpro
tection," is massive. 

Radon: Misrepresenting the Data 
In  the 1 980s, Dr. Bernard Cohen, at the U nivers i ty of Pitts

burgh, persona l ly  undertook natura l  background rad iat ion 
stud i es s i m i l ar to those te rmi n ated by the  Atom i c  Energy 
Comm iss ion i n  1 97 3  (and by AEC's successors, E R DA and 
later DOE, and the N RC). He tested the LNT using the signifi
cant lung cancer data compared with variations in residential 
radon.  I n it ia l ly, he  found  that l u ng cancer inc idence in the 
h igh-radon area of Cumberland County, Pennsylvania,  was 
lower than the Pennsylvan ia  average. 1 3  Many other stud ies 
found s imi lar resu lts. 

Because radon data d id not exist at the county leve l ,  Dr. 
Cohen obtai ned at l east 1 00 radon measurements i n  the 1 6  
large counties with the lowest l ung-cancer rates, and the 25 
count ies with the h ighest rates. 1 4 H e  a l so fou n d  ident ica l  
results i n  the various random counties i n  which 450 u n iver
sity physics professors at 1 0 1 un iversities supported h i s  effort 
to obtain residential radon measurements. 

Dr. Cohen then  su cceeded in a pr ivate effort to do, for 
radon and l u ng cancer, what the U .S. government had termi
nated with the Fr igerio study-measur ing radon in 2 72,000 
homes in the most popu lated U .S .  counties. These data a lso 
consistently found i nverse resu lts, in dozen s  of i ndependent 
studies of, for example, "al l-rural"  counties, "a l l  urban" coun
ties, and so on. 1 5  Dr. Graham Cold itz of Harvard Un iversity, a 
world renowned epidemio log ist, contr ibuted to an i nter i m  
analysis of the data b y  counties. He confirmed the val id ity of 
the epidemiological analysis of these data. 1 6  

D r. Cohen a l so acq u i red a l l  E n v i ron menta l Protect ion  
Agency and  state radon data . These data showed an inverse 
relationsh ip :  the h igher the radon levels ,  the lower the i nc i 
dence of  lung cancer. I n  the fu l l  data set, the inverse correla
tion exceeds 20 standard deviations, compared with the pre
dictions of BE IR  IV .. The chance of error is equ ivalent to one in 
all the electrons in the un iverse! Any confounding factor must 
be: ( 1 ) much greater than smoki ng, (2) i nverse ly  correlated 
with radon, and (3 )  u n recogn i zed. Th i s  is i n conceivable
except for one postulate: Radon doses at the range of normal 
background leve l s  st i m u l ate l u ng t issue fu nct ions to protect 
against lung cancer. 

Rad iation-protection interests ignore the confi rmed resu lts 
of Cohen et a l .  by a l leging s imp ly  that "they are eco logical 
studies"; these critics provide no scientific basis to refute the 
data. I n  fact, there i s  no documented scientific criticism of Dr. 
Cohen's results, j ust general rational izations of highly u n l i kely 
reasons why one study might not be val id. I n  fact, Dr. Cohen 
as produced dozens of separate stud ies that are consistent. 
Nevertheless, rad iat ion protect ion i n terests use u nfou nded 



statements to misrepresent to the publ ic that Dr. Cohen's data 
have been refuted. 

Dr. Kenneth Bogen at Lawrence Livermore N ational Labo
ratory independently compared 1 950-1 954 lung cancer mor
ta l i ty for women of ages 40 to 80 and  60 to 80 (who had 
smoked l ittle), by county, with EPA county envi ronmental (not 
residential) radon data. He also confirmed the inverse correla
tion between l ung cancer and radon. Dr. Bogen's biological 
model appl ies cel lu lar  response data to show that the inverse 
relationship is consistent with known biological responsesY 

Prof. Dr. Werner Schuttmann, of the former East Germany, 
and Prof. Dr. K laus  Becker of Berl i n ,  Germany, both docu
mented research resu lts that show that women in the very 
h igh radon uran ium min ing  areas of Saxony, Germany, who 
have negl igible smoking, have sign ificantly lower lung cancer 
rates than women in lower radon areas. 1 8  The Health Physics 
Journal denied publ ication of the Schuttmann and Becker arti
cle, however, as a resu lt of comments by reviewers that con
tained such non-scientific statements as, "th is is just another 
eco log ica l  study, "  and "everyone knows that D r. Cohen's 
studies are erroneous ."1 9  

LNT supporters erroneously c la im that "case-control "  stud
ies are " better. " H owever, the  accuracy of such stud ies i s  
complete l y  dependent  o n  t h e  ab i l ity t o  know i nd i v i d u a l  
doses. T h i s  i s  t r u e  i n  m o s t  case-co ntrol  stu d ies where 
doses/exposures a re measured and contro l l ed .  However, i n  
most radon case-control studies, i ndividual  doses are poorly 
known. Residential radon measurements are used. Therefore, 
"dose groups" are only statistical estimates, without knowing 
individual doses. Further, with the sma l l  numbers in  the sam
ple, combined with the uncertai nty of the corre lation, there 
are wide errors. U n l i ke large population studies, case-control 
cannot produce accurate or repl icable dose-response results. 
In fact, in contrast, the nature of statistics provides statistical 
power in  large ecological studies, because these apply rigor
ous statistics that more accurately represent mean doses com
pared with lung cancer rates. 

In addition, the uncerta in  doses in most radon case-control 
studies produce much greater bias in the h igher-dose region. 
The h igh-dose group is l i ke ly to i nc l ude persons who have 
low-doses, w h i l e  it is u n l i ke ly  that the low-dose group wi l l  
have persons with h igh-doses. Therefore, the high-dose group 
wi l l  have a bias toward excess cancers that w i l l  seem to be 
shown to result from low radon exposures. In addition, case
control stud ies do not adequately address cases in the very 
low-radon regions, where the wel l -documented effects in Dr. 
Cohen's data (as wel l  as those in other, more defin itive popu
lat ion stud ies) ,  demonstrate that i n c reased l u ng cancer i s  
expressed . H owever, desp i te a l l  t h e  p rob lems  wi th case
control studies, it has been shown that they do not contradict 
the results reported by Dr. Cohen and others. 

When using a smal l representative popu lation to produce a 
substantive bas is  to apply it to a large population, there can 
be a reason, or reasons, why the sma l l  popu lation does not 
accurate ly  represent the whole populat ion.  Th is  i s  a "con
found ing  factor." For examp le, the age d i str i but ion of the 
sma l l  pop u l at ion m ight be d i fferent from that of the whole 
popu lation. If the difference can be quantified, such as in pro
ducing an "age-adjusted" analysis, the "confounding factor" 
can be taken i nto account. Drs.  F ritz Sei ler  and Joe Alvarez 

have shown that a "dose-response model" specify ing "con
founding factors" is  necessary to determine a risk (for exam
ple, the lung cancer risk from radon). In that case, a " model"  
with any "confound i n g  factors" m u st correct for syste m i c  
errors i n  apply ing t h e  specific smal l-popu l at ion data t o  the 
whole population. However, Sei ler and Alvarez demonstrate 
that Cohen's results, as confirmed by others, show the actual 
re lationsh ip  for the whole U .S. popu l ation. Therefore, a pre
cise "model "  and any "confounding factors" are i rrelevant to 
"predict" the relationsh i p  to the whole population. 

EPA, and B E I R  IV  and V I ,  substant i a l l y  m i s represent the 
data on the r isk of resident ia l  radon for l u ng cancer in the 
Un ited States and the world.  

The Case of the Radium Dial Painters 
In 1 974, the pre-eminent rad i u m  health effects researcher, 

Dr. Robley Evans of the Massachusetts I nstitute of Technology, 
r igorous ly demonstrated i n  an a rt ic le  i n  the Health Physics 
Journal, that B E I R  in 1 97220 had misrepresented the data on 
the health effects of rad i u m  in order to produce a l i near no
threshold result from extremely non-l i near data.21 On Evans's 
ret i rement i n  1 9 70 ,  t h e  Center for H u m a n  Rad io b i o l ogy 
(CH R) was establ ished at the Argonne N ational Laboratory. 

In 1 981 , Dr. Evans gave the " Invited Summary" at an i nter
nat ional  conference i n  w h i c h  it was reported that i n  thou
sands of cases of rad ium d ia l  painters worldwide, there were 
sti l l  no occu rrences of bone cancer or nasa l  carc i noma i n  
i nd iv idua ls  who had i ngested less than 2 5 0  m i c rocu ries of 
radium-226, which produced an estimated dose of 1 ,000 rad 
to the bone. A report on these data was publ ished in 1 983.  

Dr. Evans told the conference:22 

The studies of the radium cases during the past dozen 
years . . . have continued to show no radiogenic tumors, 
or other effects, in hundreds of persons whose effective 
in itial body burden was less than about 50 microcuries of 
Ra-226, and whose cumulative skeletal average dose is 
less than about 1 ,000 rad. 

In 1 983, DOE i n it iated termination of this program, which 
had been establ ished for the l i fe of the dia l  pai nters, w h i l e  
more t h a n  1 ,000 i nd iv idua ls  were sti l l  a l i ve. I t  may b e  that 
this message was received by the Rad iation Effects Research 
Foundat ion ( R E R F ) ,  w h i c h  was estab l i shed to fo l low the 
Japanese A-bomb survivors for I ife. The reports of the RERF 
produce consistently b iased data. 

It is s ign ificant that syste m i c  i ntake of 50 m i c rocuries of 
radium-226 is about 1 25 ,000 times the annual i ngestion of 5 
picocuries/liter a l lowed by the EPA in its dr inking water l i mits. 
The EPA is even proposi n g  reductions in these l i m its, which 
wi l l  req u i re even greater p u b l i c  water supp ly  expend itures 
under EPA program contro l .  If, i nstead, the EPA were to man
date a moderate rev i s i o n  i n  its l i m i t  by a factor of 4, t h i s  
wou l d  essent i a l l y  e l i m i n ate the  n e e d  fo r m o n i to r i n g  for 
rad ium in  dr ink ing water, and el i m i nate sign ificant unneces
sary costs, w h i l e  sti l i  p rov i d i ng a safety m a rg i n  of 3 0,000 
(times 50 picocuries) to a person who dri nks 1 . 1 l iters per day 
of that water. 

In the 1 990s, fol low-up after "another decade" confirmed 
the or ig i n a l  rad i u m  d i a l -pa i nter hea l th  effects resu lts. D r. 
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Robert Thomas, a long-t ime rad iobio l
ogy researcher at Los Alamos National  
Laboratory, a program manager at DOE, 
and the l ast P rogram D i rector of the 
Center for Human Radiobiology at the 
Argonne N at iona l  Laboratory, showed 
that the log-normal d i stribution of can
cers projected a th resho ld  of 400 rad 
wi thout even con s ider i ng  the tota l 
absence of cancers i n  the l arge popu la
t i o n  wi th  doses be low 1 ,000 rad . 23 

Work by Dr. Evans, and Dr. Constantine 
Ma letskos and others, s i m i lar ly estab
l i shed that such a threshold was val id .24 

Further analysis by Dr. Robert Rowland, 
former Di rector of the Center for Human 
Rad iob io logy, h as more con c l u s i ve ly  
determined that a threshold exists. Row
land states:25 

Breast cancer deaths per 1,000,000 person-year 
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CANADIAN TB FLUOROSCOPY STUDY: 
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2,383 cases for whom we have 
rel iable body content measurements. 
. . . Al l  64 bone sarcoma cases 

occurred in the 264 cases with more 

HOW THE DATA ARE 'L INEARIZED' TO SUPPORT T H E  LNT 

than 10 Gy, whi le no sarcomas 
appeared in the 2,1 1 9  radium cases 
with less than 1 0  Gy. 

The dots show the actual breast cancer data for each dose group in the Miller 
et al. 7 989 study. Although there is reduced breast cancer for the low-dose 
groups (lower left of graph), the paper by Miller et al. nevertheless reports 
that the dose response is linear, represented by the straight line from the high 
dose range to zero, far outside the error bars of the actual data. 

To contradict these objective resu lts, 
in  an analysis used in  BE IR  IV to misrep
resent the act u a l  data,  D rs .  C h ar les  
Mays and  Raymond Lloyd selected, first, 
a wide l ow-dose gro u p  range t h at 
i n c l uded no cancers,  a n d ,  second,  a 
wide dose-grou p  range that i n c l uded 
the lowest dose with cancer; from this, 
they manufactured a " I i near" result. 

The paper states that a dose of 7 centi-gray would produce 60 excess can
cers in 7 million women. The data point at 75 centi-gray, however, represents 
a reduction of 7 0,000 cancers in 7 million women actually exposed, com
pared with the linear conclusion that 900 excess cancers would be expected. 
In the later report by Howe and McLaughlin (7 996), the data are reported as 
a single dose group from 7 to 49 centi-gray, in order to obfuscate the reality. 
Source: Adapted from Miller et aI., 1 989 

I n  the Federal Register i n  1 99 1 ,  the EPA expl i c itly favored 
dupl ic ity in the matter, by respondi ng to a recommendation 
by its Sc ience Advi sory Board (SAB) that the rad i u m  d i a l  
pai nter data be used to establ ish the radium l imits in  water, as 
fol lows:26 

EPA pol icy i s  to assess cancer risks from ionizing 
radiation as a l i near response. Therefore, use of the dial 
painter data requi res either deriving a l i near r isk 
coefficient from significantly non- l i near exposure
response data, or abandon ing EPA policy. 

S imply put, science i s  i rrelevant i n  th i s  campaign to mis
lead the publ ic about the hazards of rad ium,  and rad iation 
general ly. 

It was after a notorious radium poisoning case in 1 932, that 
the Food and Drug Admin i stration (FDA) ach ieved control of 
radiation from Congress. Wel l-known Ph i ladelphia industrial
ist and social ite Eben Byers, died from a massive overdose of 
radium ingested in large quantities over th ree years. The Byers 
case had great publ icity and created great publ ic fear of radia
tion. The truth is that Byers did not die of cancer. Bone necro-
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sis led to removal of h is  jaw and other i nterventions that put a 
gruesome i mage on the rad iat ion effects. The F DA d id  not 
then assess the dose effects to the thousands of persons who 
had a l so used rad i u m  and other rad iat ion sources in more 
moderate amounts; or acknowledge that Byers had been the 
victim of the equivalent of a drug overdose. 

The amount of rad i u m  that Eben Byers i n gested d a i l y  i s  
about 2,000,000 t imes the current EPA l imits, based o n  drink
ing 1 l i ter/day at 5 picocuries per l iter (pCi/I ) .  The threshold 
for l atent bone cancers from i ngest i n g  rad i u m  by the d i a l  
painters i s  more t h a n  1 25 ,000 t i mes t h e  a n n u a l  l i mits from 
drinking water at 5 pCi/1. 

After the Byers case, Dr. Edna Joh nson,  and others,  sup
pressed we l l -known data on the st i m u l atory effects of low 
doses of ion iz ing rad iat ion, espec ia l ly, a 1 936  report for the 
National Research Counci l ,  to c la im that "radiation i s  harmfu l  
a t  low doses." 

Occupational Studies Show No Adverse Effects 
One of the largest and most thorough stud ies of the effects 

of low-l evel rad i at ion  on n u c l ear  i n du stry workers i s  the 
Nuclear Sh ipyard Workers Study, funded by DOE but never 



Congress, the sh ipyard workers, rad iat ion protec
tion agencies, or to the publ ic .  There is substantial 
concern about the i ntegrity of the data, which have 
been kept u nder wraps. Further, th is  most definitive 
nuclear workers study was not i nc luded i n  a study 
of "a l l "  U .S. ,  U . K. ,  and Canadian nuclear workers, 
contracted by DOE with the I nternational Associa
tion for Research on Cancer (lARC).29 

The IARC study inc luded only 95,000 U.S. ,  U . K. ,  
and Canad ian nuclear workers, and suppressed the 
more defi n it ive n u c lear  s h i pyard workers study. 
IARC even m isrepresents its own data to c la im that 
its resu lts support the LNT. Th is  IARC study, us ing 
on ly  the weaker, ear ly n uc lear  worker data, was 
then proclaimed as a "defin itive study," and a pub
l i c  rel at ions  campaign was l aunched, before the 
data were publ ished,  to c la im that the IARC study 
is the "best evidence of the l i near dose-response to 
low doses . "  ( i ro n i c a l ly, t h i s  m ay be true,  to the 
extent that the study shows, yet agai n, that no evi-

National Archives dence exists for a low-dose l i near dose-response!) 
Nuclear Navy nurses examine a radiation survey instrument, used to The IARC c l a i m  rests on data for one cancer, 
measure the presence of radioactivity in the 1 950s. leukemia (absent chro n i c  lymphocytic  leukemia) 

publ ished. This l O-year, $ l O-mi l i ion study of 39,004 nuclear 
workers, carefu l ly  matched with 33,352 non-nuclear workers, 
from a popu lation of 1 08,000 nuclear workers in a total pop
u lation of about 700,000 workers, was completed in 1 987.27 
After pressure on the DOE, which had chosen not to publ ish 
the data and con c l u sions,  the Department fi na l ly, i n  1 99 1 , 
i ssued a contractor's report on the study, with a two-page 
press release. 

The radiation workers in the study were exposed to external 
cobalt-60. They had good rad iation dosimetry and records in 
the N uclear  N avy p rogram contro l led by Adm i ra l  Hyman 
Rickover. They had l i m i ted confo u n d i n g  work experience. 
Nevertheless, these data were kept out of BEIR V, even though 
the Techn ical Advisory Panel Chairman for the Nuclear Sh ip
yard Workers Study and the C h a i rm a n  of B E I R  V were the 
same person,  Dr. Arthu r  U pton .  I nstead, B E I R  V used other 
non-pub l i shed sources, just as such sources have been used 
in  the 1 998 draft National Committee on Radiation Protect ion 
and Measurements (NCRP) SC1 -6 report, a lso chaired by Dr. 
Upton.28 

I n  the s u m m a ry, the  N u c l ear  S h i pyard Wo rkers Study 
reports that the h igh-dose mortal ity rate of the nuclear work
ers was 0 .76 that of the non-nuc lear  workers in the control 
group.  Of spec ia l  s ign i ficance is the fact that the summary 
report did not i nclude "al l  cancer," morta l ity, which is a most 
common factor, and of most interest in any such study. How
ever, Myron Pol lycove, M.D. ,  of the Nuclear Regulatory Com
miss ion,  documented that the "a l l cancer" morta l i ty in the 
deta i led tables i s  a lso statisti ca l ly  s ign ificantly lower among 
nuclear workers than among the non-nuclear workers. 

After long negotiat ions, Dr. Genevieve Matanoski, Principal 
I nvestigator for the sh ipyard worker study, received another 
substantial contract from DOE in 1 994, and retired as Head of 
Epidemiology at Johns Hopkins U niversity. Now, more than 5 
years later (and about 1 2  years s i nce the complet ion of the 
study), no papers have been publ  ished. There i s  no report to 

with 1 1 9  deaths in a total of 1 5 ,825 deaths in the 
study. One data p o i n t  in the s m a l l h ighest-dose gro u p  at 
"more than 40 cSv" (centi-sieverts) shows 6 observed deaths 
vs. 2.3 expected deaths.  The 1 1 6  leukemia deaths in the s ix 
dose groups below 40 cSv show no excess l e u ke m i a .  The 
IARC "analysis" d i scounts data poi nts i n  the fou r  data groups 
that are below the contro ls .  Th i s  enables the IARC ana lysts 
to produce a "trend analys is"  in wh ich  the 6 vs. 2 . 3  deaths 
data point a lone causes a posit ive s lope.3o 

These data a re then m ade to seem stat i st i c a l l y  va l i d  by 
applying Monte Carlo model l i ng of 5 ,000 tr ia ls .  The manipu
lated data are then used to s u p port the L NT. Th i s  i s  h i g h ly 
questionable as science, as pol icy-making, or as eth ics. The 
IARC, along with the i nternational ( lRCP) and national (NRCP) 
committees on rad iation protection, and other rad iation pro
tection organ izations, then mounted a publ ic  relations cam
paign to widely d i ssem i nate these conc l u s i o ns,  before the 
actual data were publ i shed. Once the report was publ i shed, 
reviewers found that the data do not support the c la ims.  The 
NCRP and others know th is  fact. Actual ly, as Dr. Don Luckey 
has shown, the fu l l  data of the workers in th i s  study demon
strate a hormetic effect, cons i stent with many other nuc lear 
worker vs. non-nuclear worker dose-response studies.3 1  

With smal l  numbers of  cases i n  dozens of  specific cancers, 
it is more surpr is ing that no other cancers reflect the 1 in 20 
possib i l ity of exceeding the normal range of statistical sign ifi
cance. Dr. Warren S inc la i r, President Emeritus of the NCRP 
and a contro l l i ng  i nf luence in  N C R P, ICRP, U NSCEAR, and 
the N at iona l  Research Cou nc i l/Board of Radiat ion Effects 
Research (BRER) ,  however, m i srepresents the IARC report as 
"vindicat ing" the LNT hypothesis.  Not only does this misrep
resent the data, but such a conc lus ion is contradicted by the 
l ack of heal th  effects i n  m i l l i o n s  of peop l e  ( 1 ) exposed to 
moderate rad iat ion doses, which a re often much more wel l  
defined, espec ia l l y  from med ica l  workers a n d  patients, and 
(2) to h igh-dose natural background rad iation sources. How
ever, the NCRP and rad iation p rotect ion i nterests c la im that 
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th i s  i s  "the best study" to con
fi rm that the LNT is va l i d .  The 
ICRP/NCRP/BRER group wou ld 
not use it so consistently if there 
were any obviously better stud
ies to support the LNT hypothe
sis. On that basis a lone, the LNT 
can be seen as refuted. 

Dr. Luckey s u m ma r ized the 
major nuclear worker vs. non
n u c l ea r-worker stu d i e s .  He 
shows that the n uclear workers 
have 52 percent of the cancer 
rate in  comparable non-exposed 
workers, i n  7 m i l l i on  person
years of exposure! 32 

Dr. Luckey notes that, as with 
other natura l  n ut r ients (for 
exam p le, v i ta m i n s  and m i ner
a l s) ,  s u p p l ementat i o n  i s  war
ranted to provide for defic ien
cies that affect human health. In  
th is  case, supplementat ion of  a 
" rad iat ion defi c i ency" i s  war
ranted. 3 1 These data further 
indicate the need to confirm the 
benefi c i a l  effects of low-dose 
rad i at ion .  U nfort u n ate ly, such 
research objectives are not sup
ported, a n d  in fact, are con
stra i ned,  by the  rad ia t ion
protect ion interests. 

U.S. Navy 

Japanese Survivors Study 
T h e  Rad i at i o n  Effects Re

search Foundation (RERF) studies 
of J a panese ato m i c  bomb s u r
v ivor  data at low doses have 
been substant ia l l y  q uestioned, 
without reso lut ion.  This  i s  espe
cia l ly  true s i nce the Department 
of Energy's arbitrary reassignment 
of the R E R F  from the N at iona l  
Academy of  Sciences to a DOE
recruited and selected investiga
tor at Columbia U niversity. Many 
independent studies of the RERF 
data contradict the RERF analy
ses, even when l i mited to using 
the RERF's own processed data 
i n  the absence of the abi l ity to 
access the raw data. Even BEIR V 
consu ltants were u n a b l e  to 
obta i n  the data to u ndertake an 
independent analysis. 

The Case of BEIR V, 1 990 
It i s  important to consider that 

B E I R  V pr imar i ly  re l i es on the 
Rad iat ion  Effects Research 
Foundat ion J a pa nese s u rv ivor 

Nuclear workers have lower cancer rates than non
nuclear workers, as documented in the suppressed 
Nuclear Shipyard Workers Study. Here, shipyard work
ers put the finishing touches on the nuclear submarine 
Naut i l u s  at the Electric Boat Division of the General 

Some of the R E R F  data show 
more ev idence of h ormet ic 
effects than adverse effects at  
l ow doses .  H owever, c r i t i ca l  
ana lyses are not  cons idered by 
rad iation protection i nterests i n  
B E I R  V or  N C R P  S C l - 6 .  Cer
ta i n l y  however, in the fi rst 
instance, the conditions of doses 
to persons exposed d i rect ly  to 
an atomic bomb, and confound
i ng factors of su rv ivors,  both 
before and after the  bombi ng, 
are of no  s i g n i ficance to the 
assessment of  the health effects 
of chron ic  low-dose exposu res 
to e n v i ron menta l  conta m i n a

stu d i es . 33 S i x  other pr i m a ry Dynamics Corporation at Groton, Conn. 
stud ies  a re ident if ied as " used 
for model fitti ng" (pp. 1 62-3), and these studies are claimed to 
support the LNT. However, even these few studies have sub
stantial contrad ictory evidence that B E I R  V does not address. 
Some have i nternal  contrary data. Some are critic ized in the 
l i terature. For some, other equivalent populations show con
trad ictory resu lts, and stronger stud ies of other popu lat ions 
prod uce contrary resu l ts .  In some cases,  a rb i t ra ry non
scientific statements dismiss contrad ictory data without justifi
cation. Some populations, especia l ly  medica l ly  exposed per
sons, have greater doses than those that B E I R  V ident ifies as 
"data sets used for model fitti ng," but they are not included in  
the BE IR analysis,  as they are now not  i nc l uded i n  the draft 
NCRP SCl -6 report. Many do not have h igh-dose effects to 
project a straight l i ne to zero dose. 

F inal ly, some Significantly exposed populations, especia l ly 
medica l ly  exposed popu lations, of potent ia l  s ign ificance to 
asses s i n g  rad i at i o n  hea l th  effects, are not stu d i ed by the 
radiation-protection i nterests; for example, popu lations who 
l ive in areas of h igh natural background rad iat ion, and per
sons who use and work at radium and radon spas. 
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t ion .  U se of the R E R F  resu lts for the assessment of hea l th  
effects i s  wel l known to be inappropriate, because the expo
sure does not apply to radi ation protection for workers or for 
the pub l i c  exposed to chron ic  and h i g h l y  fract ionated and 
low dose-rate radiation, especial ly for extreme costly cleanup 
and decommissioning standards. 

Vi rtua l ly a l l  ana lysts, i n c l u d i ng the R E R F  researchers (as 
expressed at the November 1 99 7  I nternational Atomic Energy 
Agency conference i n  Sev i l le, Spa in ) ,  have stated that the 
i n stantaneous gamma and neutron ato m ic-bomb-exposed 
population is not relevant to the assessment of effects for low
dose rate and low-dose exposu res.  I n  h i s  book mentioned 
above, Dr. Gunnar Wal inder a lso reports on the "expectation" 
of U NSCEAR members that the RERF data wou ld be manipu
lated to produce "expected" results that support the LNT.3 

It is a l so common knowledge that B E I R  V states that there 
are no adverse effects below a h igh dose, but then presumes a 
stra ight  l i ne from the h i gh dose to zero.  For exa m p l e, for 
colon cancer, B E I R  states that: I n  the atomic-bomb survivors 
there is no excess cancer "evident in doses below about 1 .0 



Gy." N everthe less, B E I R  app l ies the l i near model down to 
zero. This  presu mes effects of rad iation to doses of less than 
0.0001 Gy, with a radiation protection pol icy specifying that 
even 0.00001 Gy should not be ignored in assess i ng col lec
t ive dose a n d  reg u l atory contro l s  (for exa m p l e, as in the 
NCRP Report 1 2 1 ) . 

Relative to significant populations with good dosimetry and 
rel atively u nconfounded res u lts-for example, among med
ical patients and practitioners-the Japanese survivor resu lts 
are both h igh ly  questionable and largely mea n i ng less to the 
assessment of low-dose, low-dose-rate radiation health effects 
for rad i at ion-p rotect i o n  po l i c i es .  They do i n d i cate some 
agreement with h igh-dose rate exposu re resu l ts in a n i m a l s  
a n d  h u mans, w h i c h  have demonstrated benefic ia l  effects at 
low to moderate doses. 

More Misrepresentation: Fluoroscopy of Women with TB 
The individuals in  the Canadian fluoroscopy study of breast 

cancer in women with tubercu losis, by Mi l ler et a I . ,  34 is the 
second largest exposed group l i sted in the B E I R  V data sets as 
the set "used for fitt ing the data. "  As noted, this study exp l ic
itly misrepresents its own data to report a l i near dose-response 
in the l iterature and B E I R  V. A plot of th is  data was presented 
to the N C RP a n n u a l  meet i n g  by Dr. E .W. Webster i n  Apri l 
1 992. It has been publ ished elsewhere i n  the l iterature, and is 
contai ned i n  the Radiation, Science, & Health " Data Docu
ment, "34 and in the 1 99 5  Nuclear News art ic le , 35 both of 
which are referenced i n  the draft NCRP report. Below about 
30 cGy (centi-grays) there is a h igh ly  statist ica l l y  s ign ificant 
reduction in breast cancer. T h i s  reduction is by one-th i rd . i n  
t h e  largest group with a mean dose o f  1 5  cGy, which i s  2 . 7  
standard deviations below zero r isk.  T h i s  equates t o  1 0,000 
fewer cancers in 1 m i l l ion women at 1 5  cGy, i nstead of the 
false statement that 900 excess cancers are expected. (Th is  is 
consistent with other evidence of reduced breast cancer from 
low-dose radiation exposure, for example, i n  the stud ies by 
Makinodan.36) 

I n  the Canadian study, a stra ight l i ne is projected from the 
h igh-dose data through zero. This forces a l i near relationship, 
despite the data-a consistent way data have been misrepre
sented in many stud ies .  (See figure, page 48. )  N evertheless, 
BE IR  V a lso appl ies th is  false straight l i ne in its report, which 
i s  presumably  the reason to use the Canadian study at a l l .  
B E I R  does not i n c l ude more s u bstantia l  stud ies that fa i l  to 
show any adverse effects that can be c l a i med to support the 
LNT. 

NCRP members continued to c la im that th is  study supports 
the L N T  i n  1 99 5  a n d  1 996,  u s i n g  t h i s  wide ly  known fa l se 
straight l i ne to zero. An inqu i ry is needed to establ ish whether 
the authors intended to report the data i naccurately. 

I n  1 996,  an " u pdate" of the study was p u b l i shed by Dr. 
Geoffrey Howe, the second author of the or ig ina l  Canad ian 
studyY (DOE recru ited Dr. Howe to Co l u mb ia  U n iversity, 
and reassigned the Radiat ion Effects Research Fou ndat ion 
study to him from the N ational Academy of Sciences.) Howe 
then c la i med that  the data now fa i l  to show the hormetic 
effect. However, in  Howe's a n a l y s i s , the  l a rge l ow-dose 
groups are col l apsed to one low-dose group of 1 to 49 cGy. 
This effectively obfuscates the data from the largest groups at 
1 5  cGy ( 1 0 to 1 9  cGy) and 2 5  cGy (20 to 2 9  cGy) and 0-9 
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The billions of dollars that are spent on unnecessary cleanup 
of nuclear sites, or overprotection from nonexistent radiation 
"dangers, " could be channelled into programs to make use of 
the benefits of low-dose radiation, including treatment of dis
ease. Here, a 7 944 experimental program in Glasgow, using 
chest X-rays to make an early diagnosis of tuberculosis. 

cGy, and from the 30-39 cGy, and 40-59 cGy groups. When 
chal lenged on th i s  conc lus ion  at a meet ing at the N at ional  
Academy of Sciences i n  1 997,  Dr .  Howe stated only that the 
low-dose groups were "not i nformative." He responded s imi
larly at a meeting at Cha l k  River, Canada. However, the low
dose groups in the Canad ian study had the largest number of 
cases, with the sma l lest errors. The draft NCRP SC 1 -6 report 
states that the later paper by Howe "refutes" the 1 989 study. It 
also states that this is confirmed by a yet l ater paper by Howe 
(cited as " 1 998, in press"), but the report does not provide an 
explanation or scientific basis for th i s  statement. It was later 
determined that the paper was never publ ished and was never 
" i n  press." 

The N C R P  report makes t h i s  u n i nformat ive, d i s m i ss i ve 
comment to th i s  most s i g n i ficant study (j udged so even by 
BE IR  V, which has the same person as chai rman as the NCRP 
SC 1 -6), which has been extensively assessed and referenced 
by scient ists who quest ion the L NT, and who i ntroduced it 
expl icitly to the NCRP Committee. 

The 1 989 M i l ler  study is even actively suppressed i n  the 
1 994 U N SCEAR Report, Appen d i x  B ,  as descri bed by D r. 
Pol lycove in an N RC transcript. However, the NCRP report i s  
fi l led with  vol u m i nous data of  l i m ited, or no app l i cabi l ity to 
assess adverse health effects, or even b io log ica l  effects i n  
whole organisms-al l  data, of course, t o  support the LNT. 

Note a lso that Dr. Howe publ ished an analysis of l ung can
cer in these women . 38 They h ave s i g n if icant ly l ower l u ng 
cancer at doses below about 2 Gy (200 rad) than the low
dose group, consistent with many other stud ies, as presented 
by Drs .  Harald Ross i ,  a member of the B E I R  I I I  comm ittees 
and ICRP, and Marco Zaider, who reviewed a l l  relevant data, 
fi n d i ng that l u ng cancer is lower wi th  exposu re to low to 
moderate doses, from X-rays and other sources.39 
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SU RVIVAL RATES OF NON-HODGKI N'S 
LYMPHOMA PATIENTS WITH AND WITHOUT 

TOTAL- OR HALF-BODY LOW-DOSE IRRADIATION 
These are the 9-year survival data reported by Sakamoto 
et al. of 23 low-dose radiation patients and 94 control 
patients with similar histological tumor grades. The sur
vival rate of the low-dose radiation patients is 84 per
cent, compared with 50 percent survival of the control 
pa tien ts. The 1 2-year surviva l rate of the low-dose 
patients remains at 84 percent. 

Adapted from Sakamoto et aI., 1 997, J. Jpn. Soc. Ther. Radial. Oncol., 
Vol. 9, pp. 1 6 1 - 1 75. 

Evidence of Beneficial Effects Ignored or Suppressed 
The data on the benefic ia l  effects of low-dose rad iat ion, 

i ncluding uses of radiation in  the first half of the century, have 
not been stud i ed or  cons idered by the reg u l atory bod ies 
charged with rad iation pol icy making.  The health and med
ical benefits to patients who receive significant low and mod
erate d iagnost ic exposures are not cons idered, as with the 
Canadian fl uoroscopy breast cancer study. In order to prop
erly assess low-dose effects, a l l  stud ies should ana lyze the 
dose range below the  level  at wh i ch adverse effects are 
demonstrated. 

The bio log ical evidence that organ i sms in below-normal 
rad i at ion  backgro u n d  have demonstrated adverse hea l th  
effects has a lso not  been considered, or even confirmed and 
eva luated. But more i mportant, the data on many organ isms 
that have demonstrated benefic ia l  effects from supplemental 
radiation, including the prevention and e l imination of cancer 
and other diseases, are not considered. 

The extensive evidence that low-dose rad iation stimu lates 
immune responses is not considered, including the many doc
u m e nted sou rces i n  the U N SCEAR 1 994 report. 40 S u c h  
research h a s  i nd i cated t h e  mechan i sms o f  successfu l treat
ment of some cancers by st i m u lat i n g  the i m m u n e  system 
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using low-dose radiation (both alone and in combination with 
trad itional h igh-dose cancer therapy). Such results have been 
reported by D r. Sadao H attor i 4 1  from the  work of D rs .  
Sakamoto and Miyamot042 and Dr. Takai43 i n  Japan, and oth
ers. As noted by Dr. Hattori, funding for th is  research is con
stra i ned by rad iat ion-protect ion i n terests that prevent such 
government support of medical research .44 Private i nvestment 
in research is constrained by the lack of potent ia l  profits i n  
medical  app l i cations that wou ld  potentia l ly provide health 
care, and even cancer cures, by low-cost low-dose radiation 
treatments vs. pharmaceuticals, for example, for chemother
apy, "genetic research," and so on. These research opportuni
t ies can  a l so prod uce h i g h l y  successfu l research careers, 
whether or not there are successfu l and cost-effective treat
ments of real patients. 

Low-dose total body i rradiation and ha l f-body i rrad iation 
has successfu l ly treated and prevented some cancers, as doc
umented i n  Japan and e l sewhere. T h at breast cancer and 
other cancers have been prevented or treated should be data 
to be investigated, not suppressed . It is cost i n g  the p u b l i c  
h u n d reds o f  b i l l i o n s  o f  d o l l ars i n  e n v i ro n menta l  c l ea n u p  
alone, to control radioactivity sources that are far below natu
ral background radioactivity. But th i s  "radiat ion protect ion" 
pol  icy may have even greater costs to women with breast 
cancer, and to m i l l ions of others with cancers and other d is
eases that may be read i ly preventable or treatable at low cost, 
with i nconsequent ia l  "s ide effects , "  by low-dose rad iation 
treatment. There i s  a lso substantial reason to bel ieve that low 
dose radiation treatments wi l l  be effective agai nst H IV/AI DS. 

I n  add ition, research i s  constrai ned on the m i l l ions of per
sons who have used rad ium and radon balneology for health 
and medical app l ications throughout the world. Such research 
that has been performed is not cons idered i n  esta b l i s h i ng 
rad iation-protection pol icy, as with the rad ium d ial-pai nters 
and others with h igh rad ium burdens.  The posit ive medica l  
resu lts of  such practices are also not considered-at great cost 
and to the detriment of the publ ic in resolving the role of radi
ation and health. 

Stimulating Health Benefits on the Cellular Level 
The bio log ica l  j u stification c la i med for the LNT model i s  

that a si ngle ioniz ing photon or part ic le can damage DNA i n  
a cel l ,  and that th is  damage c a n  lead t o  cancer. B u t  an  adult 
body i s  i mpacted by about 1 5 ,000 nuc lear rays or part ic les 
every second-there a re more than a b i l l ion  such events 
every day-from natural sources. And each day, the DNA in 
each cell loses approxi mate ly  5 ,000 pur ine bases, because 
the body's normal heat breaks their l i n kages to deoxyribose. 
More damage is caused by normal  c e l l  d iv i s ion  and DNA 
repl ication. But the most damage-a m i l l ion DNA nucleotides 
in each ce l l  damaged each day-iS caused by free rad ica l s  
created i n  the normal process of  metabol i sm, result ing from 
routine eat ing and breathing and the stress of heat and exer
cise.46 

Radiation causes more double breaks per event in the DNA 
than normal metabol i sm does, and these are harder to repair  
than si ngle breaks. But even given th is  difference, the muta
t ions (u nrepai red or m isrepa i red damage) from metabo l i s m  
outnumber those caused b y  natural rad iation b y  1 0- m i l l ion
fold.47 There are a large variety of anti-oxidants that prevent 



"Hundreds of billions of dollars are now 
being uselessly expended, solely on the basis 

of LNT-justified radiation protection 
pol icies, wh ile the public is misled to believe 

that these expenditures are protecting 
public health." 

damage, enzymes t h at cont i n u a l l y  repa i r  d a maged 
n u c l eotides in D N A, and remova l p rocesses to e l i m i nate 
those it cannot repai r.48 Even h igh-level radiation adds only a 
few more mutat ions to the m i l l ions that a re occurr ing from 
metabolism. 

The effect of low- l evel rad i at i o n ,  w h i c h  is not strong  
enough to  degrade the body's t issue repa i r  capac ity, i s  sug
gested by how the body reacts to low levels of other potentia l  
toxins. When sma l l  quantities of d isease bacteria or toxic met
a l s  are taken i nto the  body, the  res u l t  i s  to st i m u l ate the 
immune system. One effect is that  subsequent attacks by th is  
toxin,  i n  larger amounts, are more effectively countered. Radi
ation works in an  equivalent way. N u merous stud ies have 
shown that low-dose rad iation enhances i mmune functions, 
enzymatic repair capabi l i t ies, and cel l  removal functions, and 
st imu l ates ce l l u l a r  and D NA repa i r  mec h a n i sms .  T h i s  
i mproved i m mune response affects t h e  ent i re spectrum of 
metabol i c  d a mage. Therefore, if a n d  w h e n  the body's 
defenses are degraded, low-dose rad iation i mproves the gen
eral protect ion,  repa i r, and removal of damaged DNA and 
cel ls .  

As discussed above, organ i sms and a n i ma l s  at low-level 
natural background radiation or sub-ambient radiation levels, 
consistently show h igher cancer rates and other physiological 
defic iencies.  They recover when retu rned to normal back
ground rad i at ion levels or  when they are provided supple
mental radiation from external sou rces. 

Therapeut i c a l l y, the work i n  J a p a n ,  a n d  i n  the U n i ted 
States, has shown that 1 0  to 1 5  cGy fu l l-body or ha lf-body 
X-ray doses,  d e l ive red i n  1 to 2 m i n u tes ,  seve r a l  days 
apart, sti m u late the body's defense mechan isms .  Specif ic 
i m m u n e  responses were suffic ient ly  defi n i t ive in a n i m a l  
stud ies t o  j ust ify c l i n i c a l  t r i a l s  for cancer  su ppress ion  i n  
h u m a n  b e i n gs ,  b y  D r. S a k a m oto a n d  a s s o c i ates.  T h e  
patients were genera l ly far-advanced cases, therefore not 
i deal candidates for i m m u n e  fu nct ion  st i mu lat i o n .  How
ever, i n d i v i d u a l  cases were successfu l ,  a nd a long-term 
c l i n i c a l  t r i a l  on n o n - H odg k i n 's l ym ph o m a  pat i ents has  
confirmed that the  group that  received low-dose rad iat ion 
substantia l ly outl ived the control g roup  at 5 years and 1 0  
years.49 (See f igure, page 5 2 . )  

New in itiatives are under way to establ ish the role of radia
tion in  health, rather than to maintain the constraints of com
mittees and research committed solely to radiation protection. 
More is needed. However, ex isting voluminous rad iobiology 
and epidemiology data provide suffic ient bases to refute the 
LNT, and to find that low-dose radiation does not constitute a 
publ ic health hazard,  and to determine that it is benefic ia l .  
Di rected research i s  necessary to  better u nderstand the  pre
cise mechan isms, to quantify the various leve ls  and cond i 
t ions  a t  wh ich  these benefits ex i st, a n d  to  more prec i se ly  

establ ish the levels and conditions at which human exposure 
can be considered safe .  But  those leve l s  a re at l east many 
mu ltiples of average natural background rad iation for chronic 
exposure. 

Time for Extreme Corrective Action 
H u n d reds of cred i b l e  sc ient i f ic  studi es, reported i n  the 

peer-reviewed l iterature, during the 50 years s i nce the Man
hattan Project stud ies, demonstrate benefic ia l  responses to 
low-level radiation. With more than 2 ,000 studies going back 
more than 1 00 years, research has consistently demonstrated 
beneficial health effects and b iological responses. 50 The LNT 
has been substant ia l ly  contradicted. However, these data are 
shown to be systematica l ly  ignored and actively suppressed, 
and thei r research termi nated, by the rad iat ion-protect ion 
i nterests that control radiation science pol icy and scientif ic 
reviews. To the contrary, no evidence of adverse effects for 
human beings exists in hundreds of studies in low-, moderate, 
and even h igh-rad iat ion-dose popu l at ions that i n  any way 
confirm the LNT premise. 

The LNT hypothesis i s  a f ict ion, mai nta i ned by a c losed, 
biased, interest group at massive cost to the taxpayers, electric 
ratepayers, and medical ly insured publ ic.  Its cost wi l l  be even 
h igher for future generat ions,  because of the resu ltant con
strai nts on the human benefits of nuc lear technologies. Hun
dreds of b i l l ions of dol l ars are now being uselessly expended, 
solely on the basis of L NT-justified rad iat ion protection pol i 
cies, whi le the pub l ic  is  m is led to  bel ieve that these expendi
tures are protecting publ ic health . 

. . 

Research Needed on 
Low-dose Radiation 

As a Treatment for AI DS 
There i s  every i nd i cat i o n  that  l ow-do�e rad ia t ion  

cou ld  be  successfu l ly  used to  treat H IV/AIDS.  Because 
A I D S  i s  an  i rn m u n e defi c iency d i sease, a n d  because 
strong and enhanced immune response has succeeded 
i n  prevent ing fu l l-blown A I DS i n  persons with H I V, it 
can be expected that the stim u lat ing effect of low-dose 
radiation wi l l  suppress the development of AI DS in per
sons whose immune systems are degrading .  

I t  i s  known that  low-dose rad i at ion ,  in  con junct ion 
with smal l  amounts of i nact ivated tumor ce l l  ant igen, 
have dramatic successes in p revent ing  and retard i ng 
tumor development. Such a n  effect can be reasonably 
anticipated, and should be researched, for use with H I V  
vaccines. 

Another i n d icat ion of success with i m mu n e  system 
sti m u lat ion comes from a case in Ca l i forn i a, where a 
transplant patient received a low rad iation dose to help 
prevent rejection of a transplanted organ from a baboon. 
Although the transplant fai led, the patient was in remis
sion for an extended period ef time, which was hypothe
sized to be in response to the low-dose i rrad iation stimu
lation. 
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Appropriate extreme corrective actions are needed : 
( 1 ) There must be an i mmed i ate deferral  of the massive 

expend i tu res of the s i te "c leanup"  programs, pen d i n g  an  
u rgent prel i m i nary scientif ic review, wh ich  must be led  by 
persons who are not committed to, or who do not have con
fl icts of interest in, the funds that support the LNT. 

(2) The numerous cases of "scientific misconduct" must be 
documented, and formal al legations made for adjudication. 

(3)  B E I R  V I I  must be terminated, a long with the NCRP SC 
1 -6 b iased rad iation protection po l i cy reviews, and the N I H  
Rad i at ion Research Study Section, and the Board o f  Rad ia
t ion Effects Research of the N at i o n a l  Research Cou nc i l .  
Reviews and research must be conducted by experts with i n  
appl icable spec ia l ized d isc i p l i nes, i n  accordance with cur
rent epidem io log ica l ,  med ica l ,  and b i o l og ica l  knowledge 
and appl ications.  

(4)  The evidence exists to j ustify the conduct of low-dose 
radiation c l in ical trials, which shou ld i nclude HIV/AI DS appl i
cations; and research must be conducted to optimize medical 
treatment modal ities and rad iation doses. 

(5) For radiation protection purposes, radiation "risks" must 
be objectively quantified, considering the fact that, l i ke vita
mins and mi nerals, ionizing rad i ation is  essential to l i fe, and 
that we l ive in radiation-deficiency conditions. 

(6) Engi neeri ng design and operat ions must be revised to 
produce cost-effective and, therefore, h igh ly  econom ica l ly  
compet i t ive n u c l ear  tec h n o l og i es,  for  energy (with heat, 
desal i nation, and other appl ications), and for medicine, i ndus
try, agricu l tu re, space, and other appl ications, with spec ia l  
cons iderat i o n  for exped i ted a p p l i cat ions  fo r C h i n a  and 
Second- and Th i rd-World countries. 

The i n d i rect costs of constrai nts on n uc lear energy, food 
i rradiation, nuclear med icine, and other nuclear technologies 
essent ia l  to deve lopment of a susta i nab le  world economy, 
inc lud ing the suppression of health and medical benefits, are 
g reater than  the d i rect costs-that a re esti mated at greater 
than $2 tri l l ion worldwide. The benefits of rad iation technolo
g ies can substantia l l y  a l l ev i ate pend i n g  confl i cts over o i l ,  
food, water, and other  resou rces .  S u c h  benef i ts c a n  a l so 
reduce environmental degradation in a world population that 
is  growing at the rate of the total U .S .  popu lation every th ree 
years, and can help fu l fi l l  the growing expectations for i nd i
viduals in the developing world. 

Knowledgeabl e  scienti sts and ana lysts are prov id ing  the 
extensive evidence on the data and questioning the process of 
contro l l ing research and results, and scientific reviews. Radia
tion health effects and rad iobiology expertise and technologies 
must be reoriented to develop the enormous opportun ities to 
provide the cost-effective health benefits and env i ronmenta l 
and energy capab i l it ies, and to reduce potential  world con
flicts, for the world our grandchi ldren wi l l  inherit. 

Jim Muckerheide, the State Nuclear Engineer for the state of 
Massachusetts, is a founder and President of Radiation, Sci
ence, & Health, which is committed to establishing a radia
tion policy based on science. He is also Co-director of the 
Center for Nuclear Technology and Society at Worcester Poly
technic Institute in Massachusetts, which is working to estab
lish a "level playing field" for decisions on the costs and bene
fits of n uclear technologies that are essentia l to human 
prosperity in the 27 st century. 
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This article is adapted from a paper he presented at the 8th 
International Conference on Nuclear Engineering, held in Bal
timore, April 2-6, 2000. 
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and HORMESIS, 

• Dr. Theodore Rockwel l ,  
"Radiation Protection Pol icy: A 
Primer, "  Summer 1 999  

radiation regulatory agencies. 
ranging program of research into the 
health effects of low-dose radiation. 

The current U.S. policy of a 
"linear no-threshold" approach to 
radiation damage has no science 
behind it. 

• Zbigniew Jaworowski,  "A Rea l i st ic 
Assessment of Chernoby l 's Health 
Effects," Spring 1 998 

Fear of radiation, reinforced by 
press scare stories and unwise 
policies, has created a shocking 
number of psychosomatic illnesses 
in the Chernobyl region. A leading 
radiation expert reviews the 
situation, and scores the faulty 

• J i m  Muckerheide and Ted Rockwel l ,  
"The Hazards of u.S.  Policy on Low
level Radiation," Fal l 1 997 

Radiation experts argue that 
current U.S. policy of a "linear no
threshold" approach to radiation 
damage has no science behind it and 
is wasting billions of government 
dollars in clean-up that could be 
spent on real health benefits. 

• Sadao Hattori ( i nterview), "Us ing 
Low-dose Radiation for Cancer 
Suppression and Revita l izat ion," 
Summer 1 997 

A discussion of Japan's wide-

• T. D .  Luckey, "The Evidence for 
Radiation Hormesis ,"  Fa l l  1 996 

A comprehensive· review of the 
evidence of the beneficial effects of 
health of low-dose radiation. 

• Zbigniew Jaworowski, "Hormesis :  
The Benefic ia l  Effects of Radiation," 
Fa l l  1 994 

In 7 994, the United Nations 
Scientific Committee on the Effects 
of Atomic Radiation, after 7 2  years 
of deliberation, published a report 
on radiation hormesis, dispelling the 
notion that even the smallest dose of 
radiation is harmful. 
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Russian Discovery 
Challenges Existence of 
I Absolute Time' 
by Jonatha n  Ten nenbaum 

Russian scientists discover 
unexpected regularities in 
radioactive decay, linked to 
astronomical cycles 

Prof. Simon Shnoll giving a 
presentation on his work at Second 
International A .G. Gurwitsch 
Conference, held in Moscow in 
September 1 999. 

T
wo years ago, nearly u nnoticed in the West, the Russ
ian  b iophys ic i st S . E .  S h n o l l  p u b l i shed a paper in the 
p romi nent  Russ ian  physics j o u r n a l  Uspekh i Fisich

eskikh Na uk1  s u m m i n g  up the res u l ts of more than th ree 
decades of investigations of anomalous statistical regularities 
i n  a w i d e  range of p h y s i ca l ,  c h e m i c a l ,  a n d  b i o l o g i c a l  
processes, from radioactive decay to the rates of biochemical 
reactions. 

The evidence points unambiguously to the existence of a 
previously unknown relationship between fluctuations i n  the 
rates of radioactive and other processes in the laboratory, and 
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major astronomical cycles, i n c l u d i n g  the day, month, and 
year. The imp l ication i s, that  many p henomena which unti l 
now have been regarded as purely statistical i n  character
such as the distribution of fluctuations in the momentary rates 
of rad ioact iv i ty measured i n  a samp l e-are somehow con
trol led or at l east strongly i nfl uenced by an astrophysical fac
tor, which varies i n  t ime i n  the same way at a l l  points on the 
Earth. 

Vladi m i r  Voei kov, a co l l eague of Shno l l ,  comments in the 
Spring 2000 issue of 2 1  st Century: "Shnol l's work shows that 
t i m e  is h eterogen eous .  It is n ot a N ewto n i a n  t i m e .  Each  



moment in time is different from another, and this can be seen 
in any physical process that you study." 

Albert E instein,  who rejected c la ims by N ie ls  Bohr and oth
ers that the fundamental m icrophysical processes are essen
tially, irreducibly random in character, l i ked to say that "God 
does not play d ice." E i nste in  and others pointed to the arbi
trary nature of Bohr 's a rgument :  J ust because physic i sts in  
Bohr's t ime cou ld not penetrate beyond the apparent random
ness of radioactive decay and other microscopic processes, to 
f ind  a deeper l awfu l n ess  a n d  regu l a r i ty  u nder l y i n g  s u c h  
processes, does not mean that science is doomed t o  remain i n  
that state of ignorance forever! 

By demonstrating the existence of a u niversal ,  astronomical 
factor i nf luenc i n g  the fine structure of supposed ly  random 
fluctuations, S h n o l l  et a l .  have opened up an  ent i re ly new 
field of scientific i nvestigation which i s  not supposed to exist, 
accord ing to Bohr. 

A Simple Experiment 
We now give a very brief description of the basic phenome

non d iscovered by Shnol l  and his col laborators. The phenom
enon itself is so astonish ingly s imple, that it is amazing that it 
has not attracted more attention until now. 

T h e  s i m p l e s t  c a s e  i s  t h e  m e a s u re m e n t  of r a d i oact ive 
decay, where S h n o l l  has  conducted thousands  of experi
ments of the fo l lowi ng s i m p l e  type. We take a rad ioactive 
samp le, and p lace it i n  front of a su itable detector (such as 
a G e iger  cou nter) ,  w h i c h  c o u nts  the i n d iv i d u a l  acts of 
radioactive decay of n uc le i  i n  the sample by detect ing  the 
emitted part ic les .  Assu m i ng the ha l f- l i fe of the rad ioactive 
e lement i n vo lved i s  re l at ive l y  long, the  count- rate of the 
detector, i n  counts per  second or per  m i nute, wi l l  fluctuate 
a ro u n d  a certa i n  a verage v a l ue ,  w h i c h  i s  rel ated to the  
n umber of rad ioactive atoms i n  the samp le  and the i r  ha l f
l i fe. 

This  phenomenon of continual  fl uctuations in  the number 
of cou nts per u n it t i me, a ro u nd a re l at ive ly  fixed average 
va l u e, i s  n o rm a l l y  acco u n ted  fo r by  a ss u m i n g  that  t h e  
radioactive decay o f  a n y  given atom is  a random event, and 
the assumption that decay of a g iven atom occurs independ
ently of the other atoms i n  t h e  s a m p l e .  Thus ,  each atom 
which has not yet decayed u p  to a certa i n  moment i n  t ime, 
has  a certa i n  p robability of d e c ay i n g  d u r i n g  the  next 
m inute-a proba b i l i ty which i s  f ixed for any g iven isotope 
by the character of that isotope, and virtua l ly  i ndependent of 
the tem peratu re, c h e m i ca l  e n v i ro n me nt,  a n d  act i v i ty of 
neighboring atoms. 

An extraord i nary phenomenon emerges, however, when 
we examine the f luctuat ions more carefu l l y, with the help 
of a h i stogra m :  We fix a certa i n  period of t ime ( 1 0  seconds, 
or a m i nute for example), and record the number of counts 
during each of a series of consecutive interva l s  of the g iven 
length . T h i s  g ives us a sequence of w h o l e  n u m bers .  We 
construct a h i stogram, by p l ott i ng the  n umber of times a 
given whole number appears i n  the sequence, as a function 
of the number. 

Now, from the standpo i nt of s i m p l e  stat is t ics we wou l d  
expect t h e  h i stogram cu rve t o  h ave a s i m p l e  be l l  shape,  
with  a maximum around the n u m ber  correspond ing  to the 
overa l l  average n umber of counts, and then decl i n i ng grad-

When the 'Scientific 
Method' Obstructs Science 

Excerpts from the IIConclusio n "  of Shnoll et al'l  
"Realization of discrete states during fluctuations in 
macroscopic processesl " in Uspekhi F isicheskikh Nauk, 
Vol. 4 71 No. 7 01 pp. 1 025- 1 035. 

Conc l ud i ng th i s  br ief account of studies performed 
at our l aboratory, we would l i ke to anticipate some 

natura l l y  a r i s i ng  q uest i o n s .  Forty years have passed 
s i nce o u r  fi rst p u b l icat ion  in 1 9 5 8 .  W h y  then  h ave 
there been no res u l ts  from other  l a bo rato r i es ?  We 
bel ieve that the ma in  reason is that other researchers 
are too wel l  aware of the "pr inc ip les of science ."  We 
are ta l k i n g  of the  " spread of rea d i ngs" of measu re
ments. The "spread of rea d i ngs" is somet h i n g  to be 
e l i m i nated rather  than stu d ied . When phys ic ists or  
chem ists get a scatter of  data greater than  ant ic ipated 
on accou nt of i n accurac ies  of i n d i v i d u a l  stages of 
investigations, the physic ist  wi l l  reach out for h i s  sol
d e r i n g  i ron  and sc rewd r iver, and the c h e m i s t  w i l l  
check the purity of reactants and the qua l ity of d isti l led 
water. 

Another reason is that the accepted methods of statis
t ica l  data process ing  based on the central l im i t  theo
rems are not su i ted for analys is  of the f ine structure of 
the d istributions. The criteria of conformity of hypothe
ses just "overlook" th is  f ine structure. The d i stributions 
are averaged and smoothed . . . .  Moreover, the major
ity of prob lems do not req u i re knowledge of the fi ne 
structure of the d istributions. 

A third reason i s  a lack of confidence that this phemo
menon i s  at a l l  possible.  The scatter of data i s  associated 
with the concept of "error." We have spent many years 
looking for possib le  artifacts. O u r  m a i n  task therefore 
cons isted in prov ing  the "theorem of existence." Th i s  
task may be deemed completed. The acceptance of  the 
phenomenon itself-the real ization of the d iscrete spec
trum of a l lowed states, which at any given t ime is s imi 
lar for processes of  enti re ly  d i fferent nature, and which 
i s  attr ibutable to to cosmophys ica l  forces-requ i res 
some psychological effort. . . . 

There are many interest ing problems that have to be 
studied. A number of theorems need to be proved, and 
new computer  tec h n i q u es developed . Exper i ments  
must be performed on  sate l l i tes and space stat ions.  A 
network for s i m u ltaneous measu rements at d i fferent 
geographcial  locat ions ought to be organ ized. F i na l ly, 
and most importantly, we need to develop a theory that 
w i l l  exp la in  the nature of th i s  phenomenon. A l l  th i s  is 
to be done in  the future. The task of th is  paper i s  accom
p l i shed-we h ave i ntroduced t h e  obj ect of fut u re 
research. 
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u a l l y  on both s ides .  N atura l l y, if the n u mber of measure
ments  is sm a l l ,  the h i stogram w i l l  look  m o re i r reg u l a r, 
owing to the effect of random f luctuat ions;  but we wou ld  
expect that as we increase the  tota l t i me of measurement, 
the  cu rve wou l d  become c l oser  a n d  c l oser  to the  idea l  
mathematical bel l  curve. 

However, rea l measu rements of radi oact iv i ty and many 
other  p rocesses,  car r ied  out  by S h n o l l and others over 
many years,  g i ve a comp lete ly  d i ffe rent res u l t !  The h i s 
togra m s  typ i ca l l y s h ow sever a l  c l e a r l y  defi ned peaks ,  
which do not "smooth out"  as we i ncrease the nu mber of 
measurements, but which actu a l l y  become more and more 
pronounced ! 

In four  h i stograms, each p lott ing the resu lts of 1 ,200 con
secutive measu rements of the radioact iv i ty of a sample of 
the i ron isotope Fe-55,  over 3 6-second i nterva ls,  the largest 
peak corresponds to the average cou nt, of about 3 1 ,5 00 
pu l ses per 36 seconds ;  but t here a re a n u mber  of other  
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Figure 1 
I LLUSTRATION OF NON-RAN DOMN ESS OF THE 

DISTRIBUTION OF MEASUREMENTS OF 
RADIOACTIVITY 

Results of 7 ,200 consecutive measurements of an Fe-55 
preparation show the non-randomness of the radioac
tivity. Layer lines are dra wn after each 7 00 measure
ments. Instead of the expected bell-shaped curve, sharp 
peaks are found at certain pulse rates of the scintillation 
counter. The mean activity is about 3 7 ,500 pulses per 
second, but peaks are seen at other activity levels in the 
four separate trials of 7 ,200 consecutive measurements 
shown here. 

Source: Courtesy of Shnoll et at.. 1 99B. Uspekhi Fisicheskikh Nauk. Vat. 4 1 .  No. 1 O. 
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peaks, which we can see emerg i n g  more and more c lear ly 
as we fo l l ow the c u m u l at ive resu l ts  of the  fi rst 1 00, 2 00, 
300, and so on,  measurements as " l ayers" u nder the m a i n  
curve ( F igure 1 ) . 

Change in Shape over Time 
The h istograms, made from more than two days from four 

success ive 1 2 - h o u r- l o n g  ser ies  of measu rements,  show 
another  typ ica l  phenomenon d i scovered by S h n o l l :  The 
shapes of the h i stograms change over t ime (F igu re 2) .  Most 
remarkably, the shapes of h istograms for independent meas
urements taken over the same time period, tend to be very 
s imi lar. 

For example, s i m u l taneous measurement of the reaction 
rate of ascorbic acid,  dichlorophenol indophenol (DCP IP), and 
beta act iv i ty of carbon-1 4 show h i stograms of very s i m i la r  
shape. 

These and a l arge number of other experiments carried out 
by Shnol l  and h i s  col laborators over many years, point unam-

Figure 2 
JUXTAPOSITION OF CERTAI N  H I STOGRAMS 

Juxtaposition of certain histograms in a series of meas
urements of the radioactivity of a Pu-239 sample, shows 
the similarity of certain patterns. 

Source: Courtesy of Shnoll et at.. 1 99B. Uspekhi Fisicheskikh Nauk. Vat. 4 1 .  No. 10.  
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DISTRIB UTION OF I NTERVALS BETWEEN 
REC U RRENCE OF H I STOGRAMS 

SHOWING YEARLY PERIODICITY 
The distribution of time intervals between recurrence of 
histograms of similar shape shows periodicities associ
ated with the astronomical cycles of day, month, and 
year. Here, histograms plotted from 60 results of 6-
second measurements of alpha activity of a Pu-239 
preparation show sharp extremes after 364. 4, 365.2, and 
366. 6 days. 

Source: Courtesy of Shnoll et aI., 1998. Uspekhi Fisicheskikh Nauk, Vol. 4 1 ,  No. 1 O. 

biguously to the ex istence of a universal factor i nf luencing 
the shapes of h i stograms, and which varies i n  t i me.  Further
more, the Russian researchers have d i scovered we l l-defined 
periods, over which s i m i lar  h i stogram shapes tend to recur 
(Figure 3).  

To do this,  they devi sed a computer-based a lgor ithm for 
measuring the relat ive degree of "c loseness" or s im i lar ity of 
h i stogram shapes, and on th i s  basis carried out a computer 
analysis of hundreds of h i stograms taken over a long period . 
Exami n ing the d i str ibution of t ime i nterva l s  between "s im i 
lar" h i stograms, they found strong peaks at  0 hours (that is,  
h i stograms made independently at the same t ime tend to be 
s im i lar), at approximately  24 hours, at 27 .28  days (probably 
correspond i ng to the synod ic  rotat ion of the S u n ), and at 
three t ime i nterva l s  c lose to a year: 364 .4, 365 .2  and 366.6 
days. 

More recent data, j u st reported to the author, i n d icate 
that the "24-hour" per iod is actu a l l y  s l i ght ly  shorter, and 
corresponds q u i te prec i se ly  to a s i derea l  day !  The l atter 
wou ld suggest, that at l east one astronomica l  factor i nfl u
encing h i stogram shape may or ig inate outside the solar sys
tem, being associated with the orientation of the measuring 
stat ion re l at ive to the ga laxy, and not o n l y  re l at ive to the 

Sun.  
S h n o l l co nc l udes :  " F rom the data p resented above, i t  

fol l ows that the ' i dea of shape'-the fi ne structu re of d istri
butions of resu lts of measurements of processes of d iverse 
nature-is determ i ned by cosmologica l  factors ."  He does 
not put forward a defi n ite hypothesiS concern i ng the nature 
of the these factors, but suggests as a possi b i  I ity the notion 
of a g l ob a l  "change of s pace-t i me s t ructure ,"  and notes 
that " a  sound ana lys i s  of s u c h  a hypothes i S  wi l l  poss i b l y  
req u i re exper i m ents u n der  d i fferent grav i tat i o n a l  cond i 
t ions ."  

Clearly, these results should be i ntensively fol lowed u p  by 
scientists around the world. 

Jonathan Tennenbaum, based in Wiesbaden, Germany, is a 
member of the scientific advisory board of 2 1  st Century Sci
ence & Technology magazine. He heads the Fusion Energy 
Foundation in Europe. 

Notes ________________________________________ _ 

1 .  See S . E .  Shnoll ,  V.A. Kolombet, E.V. Pozharskii, T.A. Zenchenko, I . M .  
Zvereva, and A.A. Konradov, 1 998. "Realization o f  discrete states during 
fluctuations in macroscopic processes: in Uspekhi Fisicheskikh Nauk, 
Vol. 41 , No. 1 0, pp. 1 025-1 035. A new paper is currently in preparation. 
Shnoll's group is based at Moscow State University. 

Postscript 
0.5. Chernavskii, editor of Physics-Uspekhi ,  added a post

script to the article by Shnoll et al., which is excerpted here: 
The paper that you have j u st read is somewhat out of the 

ordinary. Professor Shnol l  i s  a known biolog ist, but the paper 
dea l s  not so m u c h  w i t h  b i o l ogy as w i t h  p u re phys i cs
radioactive decay. Many years of experiments have led to the 
d iscovery of several (to be more precise, two) new phenom
ena. 

The purpose of this comment i s  to d i scuss why these phe
nomena may be of i nterest to phys ic i sts, and what role they 
may play in the development of science . . . .  

Two conclusions fol low. 
1 .  The h istograms of S.E .  Shnol l  et a l .  contain  new informa

tion about the natu re of a random process which unt i l  now 
has passed unnoticed. 

2.  The postu late of measurement in quantum mechanics is at 
least not complete. I ndeed, when we say that "a l pha decay 
occurs at random, so that the probabil ity of detecting . . .  etc." 
we ought to specify what k ind of randomness it is, and what 
chaos it i s  based upon. Otherwise we are not able to predict a 
number of phenomena observed. . . . 

T h i s  p roves the  i m portance of t h e  fi rst  p henomenon 
described i n  the  paper. The second phenomenon consi sts i n  
the periodical change of  the  fine structure of  h i stograms. I t  i s  
demonstrated that  the f ine structures of h istograms for qu ite 
d i verse random p rocesses (phys i c a l ,  chem ica l ,  b io log ica l ,  
etc.) are s i m i l ar and vary in  sympathy. Moreover, these peri
odical changes correlate with the changes in  our solar system, 
and possib ly  in our  u n iverse. To eval uate properly th is  phe
nomenon we first ought to understand the cause and mecha
nism of the fi rst phenomenon. 

The authors do not suggest any explanation of the phenom
ena discussed, and make no hypotheses concern ing the i r  pos
sible mechan isms, and qu ite rightly so! The reader must start 
th inking on h is  own, which certa in ly is the main intent of this 
publ ication. 
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ENVIRONMENT 

Yes, the Ocean Has Warmed; 
No, It's Not 'G lobal Warming' 
by D r. Robert E .  Stevenson 

Contrary to recent press reports tha t  the 
ocea ns hold the still-undetected globa l 
a tmospheric warm ing predicted by 
climate models, ocean wa rming occurs 
in 1 DO-yea r cycles, independent of both 
radia tive and h uman influences . 

At a press conference i n  Wash ington,  D.C. , on March 24, 
2000, Dr. james Baker, Adm i n istrator of the u.s.  National 

Ocea n i c  a n d  Atmospher ic  Ad m i n i st ra t ion  ( N OAA), 
announced that s i nce the l ate 1 940s, there "has been warm
ing to a depth of nearly 1 0,000 feet in the Atlantic, Pacific, 
and I nd ian  Oceans."  " I n  each ocean bas in ,  substantial tem
perature changes are occurr ing at much deeper depths than 
we prev i o u s l y  thought , "  D r. B a ke r  s a i d ,  as i nd icated by 
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MAPPING THE PACIFIC OCEAN, CIRCA 1 967 
Greenhouse radiation affects only the top few millimeters of the ocean. Here, 
dynamic heights of the winter Pacific Ocean were calculated above 1 ,000 
meters depth, by Prof. Joseph Reid, Scripps Institution of Oceanography, 
1 968. From these data, Reid determined the Pacific's kinetic and thermal 
energy, but this was based on the assumption that the ocean was I/stable. 1/ 
The black dots mark the location of hydrographic stations in the Pacific at 
that time. 
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research conducted at N OAA's Ocean 
C l imate Laboratory. He was referr ing to 
a paper publ ished in Science magaz ine 
that day, p repared by Syd ney Levitus, 
j o h n  Antonov, T imothy  Boyer, and 
Cathy Stephens, of the N OAA Center. 

For 1 5  years, model lers have tried to 
expla in  their l ack of success in predict
ing global  warmi ng. The c l i mate mod
e l s  had pred icted a global  temperature 
increase of 1 . 5°C by the year 2000, six 
t i mes more than  that w h i c h  has taken 
p l ace. N ot d i sco u raged, the model lers 
a rgue that the heat generated by their  
c la imed "greenhouse warming effect" i s  
be ing  stored i n  the deep oceans, and 
that  i t  w i l l  eventu a l l y  come back to 
haunt us .  They've needed such a boost 
to prop up the man-induced greenhouse 
warming theory, but have had no obser
vational evidence to support it. The Lev
i tus ,  et a l .  a rt i c l e  is now c i ted as the  
needed support. 

Science news writer R ichard A. Kerr, 
i n  h i s  "promo" art ic le  to get everyone 
exc i ted about  the new N OAA paper, 
asserts that "The ocean- induced delay 
i n  global warming a lso suggests to some 
c l i mato log ists that futu re temperature 
i ncreases w i l l  be toward the top end of 
the models' range of pred iction."  

To complete the surge of enthusiasm, 
Dr. james Hansen of the Goddard I nsti
tute for Space Studies, argues: "Now the 
ocean-warming data imply that c l imate 
sensit ivity [to the greenhouse effect] i s  
not a t  the low end o f  the spectrum."  He, 
a n d  some others of U n i ted N at i o n s  
fame, lean toward a c l  i mate sensit iv ity 
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of about 3°C or a bit h igher, by the end 
of the century-the next century, that is .  

The levitus, et al. Study 
I n  the i r  paper, Syd Lev i tus  a n d  col

leagues describe thei r  efforts to quantify 
the heat content of the world ocean from 
the su rface through a depth of 3 ,000 
meters, over the  years from 1 94 8  
through 1 998.  They calcu late that there 
was an i ncrease of a bo u t  2 x 1 023 

jou les from 1 955  to 1 995 ,  which com
putes i nto a mean warm i ng of the ocean 
(from surface to 3 ,000 meters depth) of 
0 .06°C. The i ncreased heat content of 
the global ocean, they note, i nd icates a 
warm i ng rate of 0 .3  watts/m2 over the 
Earth's surface. 

The authors conclude that substantial  
changes in heat content took p l ace i n  
the 300- to 1 ,OOO-meter l ayers o f  each 
ocean, and at depths even greater than 
1 ,000 meters i n  the North Atlantic. From 
these changes, they determi n ed that i n  
the upper layer (0-300 meters), the mean 
temperatu re of the g l o b a l  ocean h ad 
increased by 0.3 1 °C dur ing the l ast half  
century. 

Expla in ing the impetus for their study, 
they write: " [T] he role  of the ocean [ is ]  
cr it ical  to u nderstand ing the variab i l ity 
of the Eart h 's c l i m ate system . . .  
because of the h igh density and specific 
heat of water. " As a res u lt ,  "the wor ld 
ocean cou ld  store large amounts of  heat 
and remove this heat from di rect contact 
with the atmosphere for long periods of 
time." 

F u rthermore,  Lev i t u s  et a l .  a rgue ,  
" [T] he Earth system is not i n  local radia
tive balance, and therefore transport of 
heat from the t ro p i c s  to t h e  po les  i s  
req u i red for t h e  Earth  system t o  b e  i n  
global radiative balance." 

To address these p rocesses, Levi tus  
and his col leagues began to accumulate 
h istor ica I ,  u pper-ocean therma I data 
that were avai lable i n  NOAA's archives. 
G ridded ana lyses of the ex i st i ng  d ata 
were prepared for the per iod of 1 960-
1 990. They a l so used the World Ocean 
Data base to analyze temperature anom
aly fields in the ocean. 

Using techn iques of statistical analysis 
that have long been in practice (Ander
sen 1 9 74; Kaylor 1 9 7 7 ;  Pre isendorfer 
and Mobley 1 988), they prepared five
year runn ing composites of a l l  h i storical 
ocean temperatu res from 1 948- 1 99 6  
(sic) a t  standard depths levels ,  from the 
su rface t h rough  3 ,000 meters.  It was 
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necessary, they note, to construct mu lt i
year composites of deep-ocean data for 
mu l t i-year periods, because of the lack 
of deep-ocean observations (Amen,  
Charl ie) .  

These time series were made for each 
ocean bas in .  Both of the Pacific Ocean 
bas i n s  (north  a n d  south)  show q u a s i 
b idecadal changes i n  t h e  upper ocean 
heat content, with the two bas ins corre
lated. Dur ing 1 997,  the Pacific reached 
its maximum heat content (but the t ime 
period isn't noted). 

" I n  order to p l ace our resu lts i n  per
spective," the authors then report, "we 
compared the range of upper-ocean heat 
content with the range of the c l i mato
logical annual  cycle of heat content for 
the Northern Hemisphere" (Levitus and 
Antonov 1 99 7 ) .  They determi ned that 
"there i s  relat ively l itt le contribution to 
the c l imatological range of heat content 
from depths below 300 meters! "  

I t  seemed a pparent,  however, they 
write, that "the decadal variabi l ity of the 
upper-ocean heat content in each bas in  
i s  a s ign i ficant percentage of  the range 
of the annual  cycle for each basin . "  (Th is  
i s  as noted i n  the  N o rth Pac i fic  by 
Moisan and N i i ler 1 998; Nakamura, Lin, 
and Yamagata 1 997; Tan imoto, Iwasaka, 
Hanawa, and Tobe 1 993;  and Watanabi 
and Mizumo 1 994.) 

The Levitus group looked particularly 
at  the data for the deep waters of the 
N orth At lant ic, choos ing to address a 
depth of 1 , 7 5 0  meters.  They lea rned 
that that ocean had warmed in the 
per iod between 1 9 5 5  and 1 9 74,  and 
aga i n  between 1 9 74 and 1 98 8 .  The 
warming was not u n iform, horizonta l ly 
or vert ica l l y, but they determi ned that 
the changes were not sma l l , and cou l d  
have made appreciable contributions to 
the Earth's heat balance on decadal t ime 
sca l es .  Max i m u m  heat storage was at 
depths greater than 300 meters. 

So, we h ave the  added knowledge 
that the heat content of the N orth 
Atlant ic  i s  substant ia l  at depths below 
300 meters. The temporal variabi l ity of 
the South Atlantic differs from that i n  the 
North, the latter responding "to the deep 
ocean convective processes that occur." 
Regard i ng the  Wor l d  Ocea n ,  they 
reported: "The Pacific and Atlantic have 
been warming si nce the 1 950s, and the 
Indian s ince the 1 960s. The delay i n  the 
I nd i a n. Ocean m ay be caused by the  
sparsity of  data before 1 960." 

The N OAA Conclusions 
The " bottom l i ne"  conc l u s i o n s  

cla imed by the NOAA study are these: 
( 1 ) The  w o r l d  ocean h a s  e x h i b i ted 

coherent changes of heat content during 
t h e  past  5 0  years,  resu l t i n g  i n  a net 
warming. 

(2) There i s  no determination whether 
the observed warming i s  caused by nat
u ra l  var iabi l ity or anthropogen ic (man
i nduced) forc ing. 

( 3 )  The war m i n g  s u pports  the con
tentions of global-cl imate modellers that 
the p l anetary rad i ative d i seq u i l i br ium,  
for the  period of  1 979 to  1 996, may be 
the resu l t  of "excess heat accumu lating 
i n  the ocean ."  

(4) Sea-surface temperatures have had 
two d i st i nct warmi n g  periods over the 
past century; from 1 920 to 1 940, then a 
coo l i ng period u nt i l the second warm
ing began in the 1 970s. 

( 5 )  I n  each  p e r i od of warmi ng ,  an 
i ncrease in the ocean's heat content pre
ceded the observed warming of the sea
surface temperatures. The NOAA scien
tists concluded that it cou ld be the result 
of natural  var iabi l i ty, or anthropogen ic  
effects, or more l i kely both. 

(6) It was specu lated that the extreme 
warmth of the world ocean dur ing  the 
mid-1 990s was caused by (a)  the mu lti
decad a l  warm i n g  of the At l a nt i c  a n d  
I n d i a n  oceans, a n d  (b) a positive polar
ity i n  a possib le  b idecadal osc i l lation of 
the Pacific Ocean heat content. 

(7 )  A n d  a fi n a l  po i nt, regard i n g  the 
large change i n  Atlant ic heat storage at 
depths exceed ing 300 meters: The con
vection in the Labrador Sea, by mix ing  
the ocean through a 2 ,000-meter-deep 
water co l u m n , may keep sea-su rface 
temperature c hanges re lat ive l y  s m a l l ,  
despite a la rge heat fl ux from ocean to 
atmosphere .  Such  convection m ust be 
add ressed, espec i a l l y  when  a n t h ro
pogenic forc ing is being considered. 

So, How Does This Play in Hanalei? 
(ConSider ing that Hana le i ,  H awa i i  is 

just down the h i l l  from where I write, I 
thought I 'd i nject a l ittle local color i nto 
my comments. )  It sometimes seems as if 
I ' m  l i v i n g  i n  a " t i m e-warp" i n  w h i c h  
some peo p l e, a n d  s c i e n t i sts ,  are 
u naware that rat ional l i fe existed before 
their bi rth-or before they got out of the 
sixth grade. Yet, we marine scientists d id  
not e nter  the  secon d  ha lf  of the 20th 
century without a fai r  bit of  understand
ing of the thermal ocean. 
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For example,  Prof. H u bert H .  Lamb, 
the prem ier  European c l imatologist of 
the 20th centu ry, ' wrote in 1 9 7 7  that 
"there has been a general warm i n g  of 
sea temperatures, by 0 . 5 - 1  .O°C, from 
1 880 to 1 965, defined from widely scat
tered poi nts a rou nd  the oceans  of the 
world ."  Lamb went on to say that "Th is  
general warming is known from the Gu lf 
of Alaska, the eastern Pacific Ocean, the 
western I nd ian Ocean ,  the eastern and 
northern North Atlantic Ocean, and the 
trop ics of both the Atlantic and Ind ian  
oceans." 

Within those 85 years, Professor Lamb 
noted that there were " m i n ima in the 
per iods of 1 9 1 5 - 1 9 2 5  a n d  aga i n  
between 1 940 a n d  1 9 5 0"-mea n i ng 
that the rate of temperature rise went to 
zero, but temperatu res d id not dec l i ne 
to leve l s  lower than  they had a l ready 
reached. For the Atlant ic Ocean, 55°N 
to 400S, the  waters were cooler by  0.8°C 
to 1 . 0°C i n  1 780- 1 8 5 0  than  in 1 9 5 0 .  
N ow, the temperatures t h a t  Professor 
Lamb provides were certa in ly not taken 
as precise ly, nor were they as many as 
we have acqu ired in the past half cen
tu ry. But, thei r  existence is not triv ia l .  

Sources of 20th Century 
Ocean Temperatures 

I learned to deploy Nansen water bot
t l es a n d  revers i n g  thermometers for 
deep-sea samp l ing  in 1 949. I spent the 
rest of the subsequent decade seagoing, 
for the  most.  I can ' t  remember how 
many bottle casts I made, or how many 
bathythermographs I deployed . There 
had to be thousands i n  the waters off 
coastal Ca l iforn i a .  Other students and 
post-docs were doing the same farther 
offshore i n  the eastern Pacific, from the 
E. W. Scripps. I n  the westernmost Atlan
t ic,  a s i m i l a r  cadre worked from t h e  
Atlantis. 

I n  the 1 960s, more sh ips were out at 
sea: from F i sher ies Laboratories, U . S.  
Coast and Geodet i c  Su rvey (now 
N OAA) , a n d  research i n s t i tu t ions  at 
Scr ipps (La J o l l a, Ca l if . ) ,  Woods Hole 
(Massachusetts), Miami, and Texas A&M 
( i n  the G u l f  of Mex i co ) . The B r i t i s h  
sai led the new Discovery, the Germans 
the new Meteor, and there were sma l l  
sh ips sai l ing from Denmark, Japan, and 
France. Many cru ises were dedicated to 
the geophysics of the sea floor, where 
deep-ocean casts for water and temper
atures were few and far between. 

Su rface water s a m p l es were taken 
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rout ine ly, however, with buckets from 
the deck and the sh i p 's eng i  ne-water 
i ntake valve. Most of the thermometers 
were ca I i b rated i nto 1 /4-degrees 
F a h re n hei t .  They came from the U .S .  
Navy. Ga lvan ized i ron buckets were 
preferred, m a i n l y  because they l asted 
longer than the wood and canvas. B ut, 
they had the d i sadvantage of coo l i n g  
qu ickly in  the winds, so that the temper
atu re read i ngs needed to be taken 
quickly. 

I wou Id guess that any bucket
temperature measu rement that  was 
closer to the actual temperature by better 
than  0 . 5 °  was an acc ident, or a good 
guess .  But then,  no one ever knew 
whether or not it was good or bad. Every
one always considered whatever reading 
was made to be precise, and they sti l l  do 
today. The archived data used by Levitus, 
and a plethora of other oceanographers, 
were taken by me, and a whole cadre of 
students, post-docs, and seagoing techni
cians around the world. Those of us who 
obta i ned the data, are not goi ng to be 
snowed by the claims of the great preci
sion of "h i storical data found stored i n  
some musty archives." 

I am more than  a b i t  cu r ious  about 
the great "scavenger" hunt by the fol ks 
at N OAA/NES D I S  ( N at iona l  E n v i ron
menta l Sate l l i te Data I nformation Sys
tem) .  In 1 9 70, with the advent of the  
I nternat ional  Decade of  Ocean Explo
rat ion ,  al l  i n st i tut ions  u nder cont ract 
with any governmental agency, and a l l  
governmental agencies, were req u i red 
to send their data to the National Ocean 
Data Center; and that i n c l u ded data 
gathered before 1 9 70. They were per
mitted a certain "lead time" to do that
about five years, as I recal l .  Those data 
were made more access i b l e  by t h e  
GISST (Global Ice and Sea Surface Tem
peratu re) data set, put together by Fol
l a n d  and Powe l l  in 1 994 from the  
Had ley Center i n  Eng land ,  a n d  the  
bathythermograph data sets (BTs)  put  
together by the Scr ipps  I n st i t u t i o n .  
Near ly  a l l  o f  t h e  l atter BTs were 
deployed through programs coordinated 
with NOAA, so I'm guessing that no one 
at NOAA had to look far for those data. 

Some Basics of Marine Climatology 
I wrote my first paper on the ocean's 

i nfluence on cl imate in 1 958 .  The next 
year I was in England, work ing  for the 
Navy to learn whether or not " m i cro
c l i mates," as we ca l led them,  a l ong  
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s h o res of the N o rth Sea were deter
m i ned by the adjacent coastal ocean.  
D u r i n g  the  year, I v i s i ted a l l  of the 
mari  ne laboratories and research cen
ters i n  western Europe. 

I t  was in Germany, at the Seewetter
amt (Mar ine  B ra n c h  of the  G erman 
Meteorological Office), where I met and 
began to work wi th  two outsta n d i ng 
m a r i n e  c l i m ato l o g i sts ,  M a rt i n  Rode
wald, and Hans Markgraf, and the d i r
ector, D r. H a n s  U .  Ro l l ,  t h e  p rem ier  
mari ne meteorologist of  the t ime. They 
were looking at much larger areas than 
I-namely, the North Atlant ic  and the 
po lar  seas-a nd how they i nfl uenced 
the c l imate and weather over northwest 
Europe. It was a great education for me. 
I l ea rned the p rocesses by w h i c h  the 
ocean and atmosphere work together. 

The basics of these in teract ions start 
where oceans and atmosphere meet. 
More than 70 percent of the Earth's sur
face i s  covered by ocea ns ,  seas,  and 
lakes, and another 5 percent is covered 
by glaCiers and ice caps. Just more than 
two t h i rds  of t h i s  water a rea is in the 
Southern Hemisphere, and the oceans 
are 4 to 5 ki lometers deep. 

The atmosphere can not warm u nt i  I 
the u nderly ing surface warms fi rst. The 
lower atmosphere is t ransparent  to 
di rect solar radiation, preventing it from 
being s ign ificantly warmed by sun l ight 
alone. The surface atmosphere thus gets 
i ts warmth i n  t h ree ways:  from d i rect 
contact with the oceans; from infrared 
rad ia t ion  off the  ocean su rface; a n d ,  
from the removal of latent heat from the 
ocean by evaporat ion .  Consequent ly, 
the  temperat u re of the  l ower atmo
sphere i s  l argely determined by the tem
perature of the ocean .  

I n land locations are less restrai ned by 
t h e  ocea ns,  so the s u rface a i r  experi
ences a wider temperature range than i t  
does over the oceans. Land cannot store 
heat for long, which is why hot days are 
qu ickly fol lowed by cold n ights in desert 
regions. For most of the Earth, however, 
the more dominant ocean temperatures 
fix the air temperature. 

This happens through several means: 
( 1 ) The oceans transport heat around 

the g l obe via mass ive cu rrents w h i c h  
sweep gra n d l y  t h rough  the  v a r i o u s  
ocean basins. As a result, t h e  tropics are 
cooler than they wou ld be otherwise, 
and the lands of the h i gh l at i tudes are 
warmer. The global c i rcu l at ion of heat 
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in the oceans moderates the a i r  temper
atures around the whole world. 

(2) Because of the high dens i ty/spe
cific heat of sea water, the entire heat in 
the over ly ing atmosphere can be con
ta i ned in the top two m eters of the  
oceans. Th i s  enormous storage capacity 
enab les  the ocea n s  to " b u ffer" a n y  
major deviations in  temperatu re, mod
erating both heat and cold waves a l i ke. 

(3) Evaporat ion i s  constant ly  tak ing  
p l ace at the su rface of t h e  seas .  I t  i s  
greatest i n  the  tropics and weakest near 
the polar regions. The effect of evapora
tion is to cool the oceans and, thereby, 
the surface atmosphere. 

How the Oceans Get Warm 
Warm i ng the ocean i s  not a s i m p l e  

matter, not l i ke heating a smal l  g lass of 
water. The first th ing to remember is that 
the ocean is not warmed by the overly
ing air. 

Let's beg i n  with rad iant energy from 
two sources: sun l ight, and infrared radi
ation, the latter emitted from the "green
house" gases (water vapor, carbon diox
ide, methane, and various others) in the 
lower atmosphere. S u n l ight penetrates 
the water su rface read i ly, and d i rect ly  
heats the  ocean u p  to  a certa i n  dept h .  
Around 3 percent of t h e  rad iat ion from 
the S u n  reaches a depth of about 1 00 
meters. 

The top l ayer of the  ocean to that  
depth warms up  eas i ly  under  s u n l i ght .  
Below 1 00 meters, however, l itt le rad i
ant energy remains. The ocean becomes 
progressively darker and colder as the 
depth i ncreases .  ( I t is  typ i c a l  for the 
ocean temperature in  Hawai i  to be 26°C 
(78°F) at the surface, and 1 5°C (59°F) at 
a depth of 1 50 meters. 

The infrared rad iation penetrates but 
a few m i l l i meters i nto the ocea n .  T h i s  
m e a n s  t h a t  the gree n h o u se rad i at i o n  
from the atmosphere affects o n l y  the top 
few mi l l imeters of the ocean. Water just 
a few centimeters deep receives none of 
the d i rect effect of the i nfrared thermal 
energy from the atmosphere! Further, it 
is in those top few m i l l imeters i n  which 
evaporat ion takes . p laces. So whatever 
infrared energy may reach the ocean as 
a result  of the greenhouse effect i s  soon 
dissipated. 

The concept proposed i n  some pre
d i ct ive mode l s  i s  that any anomalous  
heat in the mixed layer of  the  ocean (the 
upper 1 00 meters) m ight be lost to the 
deep ocean. There have been a number 
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of studies in which this process has been 
·addressed (Nakamura 1 997;  Tan i moto 
1 993 ;  Trenberth 1 994; Watanabi 1 994; 
and Wh ite 1 998) .  I t  is clear that so lar
rel ated var iat ions i n  m i xed-l ayer tem
peratu res penetrate to between 80 to 
1 60 meters, the average depth of the  
main pycnoc l i ne (density d iscont inuity) 
in the global ocean. Below these depths, 
temperature fluctuations become uncor
related with solar S ignals, deeper pene
tration being restrained by the stratified 
barrier of the pycnocl i ne. 

Consequently, anomalous heat asso
ciated with changing solar i rrad iance is 
stored in the upper 1 00 meters. The heat 
ba l ance is ma i ntai ned by heat loss  to 
the atmosphere, not to the deep ocean. 

What about Thermohaline 
Circulation? 

The fact that the su rface ocean can 
become den ser than the u nder ly ing  
waters, t hereby s i n k i n g  to  depths  of 
"den s i ty equ i l i b r i u m , "  has  been d i s
cussed s i nce su rveys of the  phys i c a l  
ocean began i n  t h e  second ha l f  o f  the 
1 9th century. Certa in ly the concept was 
known before HMS Challenger sa i led, 
i n  1 873, on its famous exped ition. One 
of the mu ltitude of suggest ions made by 
mem bers of the Roya l Soci ety at that 
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t ime was to investigate the "over-turn ing 
of su rface waters caused by density d if
ferences." 

Thermoha l ine c i rcu lation is responsi
ble for the fo rmat ion  of the bottom
water masses in  the world's oceans: the 
N o rt h  At l a n t i c  Deep Water ( N ADW) 
or ig inates basical ly i n  the region of the 
Labrador  Sea; the Wedde l l  Sea is the 
source of  the deep-water i n  the c i rcum
polar Southern Ocean; and the Pacific 
Deep Water origi nates in  the Ross Sea. 
I n  many other places in the oceans, and 
seas, as we l l ,  su rface waters are carried 
into the depths by thermohal i ne c ircu la
tion. 

So, i t  i s  not surprising that those mod
el lers who "need" to get warm surface 
waters to move i nto the depths of the 
oceans, and rem a i n  sequestered there 
for long periods of t ime, wou ld turn to 
the physical  mechanism of th is  vert ical  
c i rcu lation system. Thei r hope (claim) is 
that there can be occasions when sal in
ity, rather than temperature, is the prime 
determ in ing factor i n  the density of the 
surface waters. Then, warm water, made 
dense by an i nc rease in the sea's sa l t  
content, wou ld s ink. 

It  does not happen!  
The pri mary physical  factor i n  deter-
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SU RFACE TEMPERATURES I N  THE SARGASSO SEA 
(1 ,000 B.C. TO 2000) 

Surface temperatures in the Sargasso Sea, as determined by isotope ratios of 
marine organism remains in sediment at  the bottom of the sea. The horizon
tal line is the average temperature for this 3,000 year period. Note the two 
most recent extended climate departures from the mean, both naturally occur
ring-The L ittle Ice Age and the Medieval Climate Optimum. The data are 
from Or. Cesare Emiliani, University of Miami. 
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mining the density of sea water is the tem
perature (Sverdrup, Johnson, and Flem
ing, 1 943). I n  the open ocean, top or bot
tom, sal i n ity differences are measured in  
a few parts per  thousand. Thermohal ine 
circulation takes pla"ce where the surface 
waters become colder than the waters 
beneath.  The large vertical movements 
occur in polar seas, where acce lerated 
radiation makes the surface waters greatly 
colder than the deeper waters. 

I n  these waters, surface water temper
atu res are about -1 . 9 °C, the  norma l  
sa l i n i ty of the water keep i n g  i t  from 
freezing into ice. The deep waters, being 
warmer than such surface waters, rise to 
the s u rface, as the  upper  l ayers s i n k  
s lowly i nto t h e  dark  ocean depths .  
Because on ly  very cold surface water i s  
ab le to  s i n k, i t  i s  s imp le  to  understand 
that the deep ocean can never warm up, 
regard l ess  of how warm the  su rface 
ocean around the world may become. 

No deep lying "thermal lag" is going to 
take p lace. It i s  clear that there' l l  be no 
Phoenix ris ing as a· haunting specter. 

The Big, Deep-Blue Sea 
To one extent or another, I ' ve been 

invo lved with the relat ionsh i ps of the 
oceans on c l i mates, and vice versa for 
the past 50 years. It was when I became 
Secretary General of IAPSO, in 1 987, to 
work closely with our sister associations 
of Meteorology ( I AMAP), Hydrol ogy 
( lAH S), and Vo lcanology ( lAVC E I ) ,  a l l  
with in  our "mother un ion" I nternational 
U n ion  of Geodesy and Geophys ics 
( lU GG) that I first had to face the c la im 
com i ng from the U n ited Nat ions  Envi
ronment Program and World Meteoro
logical Organization that global warming 
of the atmosphere was in fu l l  swi ng, 
i n duced by the over-enth u s i asm of 
manki nd to travel ,  keep warm, and feed 
themselves. By the i r  des i re to enhance 
their l ives, human bei ngs were i ncreas

i ng, u ntenably, the 
CO2 content  of the 
Earth's "greenhouse." 
I was fran k l y  s u r
prised by th i s  c la im,  
and bel i eved i t  not  
one whit. 

Oceanographer Bob Stevenson, on tour with the B- 1 7G, 
"Sentimental Journey" of the Confederate Air Force, in 
Pocatello, Idaho, August 1 998. Dr. Stevenson was an aerial 
navigator in World War If and flew from England in B- 1 7s 
with the U.S. 8th A ir Force. 

As an oceanogra
pher, I ' d  been 
aro u n d  the wor ld ,  
once or twice, and I 
was rather con
vi  nced  that  I knew 
the factors that i nflu
enced the Earth's cI i
mate. The oceans,  
by v i rtue of t h e i r  
enormous d e n s i ty 
and heat-storage 
capaci ty, a re the  
dom i nant i nf luence 
on our c l i mate. I t  is 
the heat budget and 
the energy that flows 
i n to and out  of the  
oceans that basical ly 
determi nes the mean 
temperature of the  
g loba l  atmosphere. 
These i n teract ions ,  
plus evaporation, are 
qu ite capable of can
cel l i ng the s l i ght  ef
fect of man-produced 
CO2. 

In 1 99 1 , when the 
IUGG and its associ-
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at ions met i n  Vienna  for the i r  Genera l 
Assembly, the presidents and the secre
tar ies-general  of the fou r  assoc iat ions 
I 've mentioned, d i scussed the program 
we wou l d  p ropose to fo rward to the 
I nternat ional  Commiss ion of  Scientific 
U n ions ( lCSU) for consideration at the 
1 992 Rio de Janeiro Conference. We a l l  
decided not to prepare any programs! 

I n  our  jo int  statement, which I para
p h rase here, we noted that "To s ing le  
out  o n e  var iab le ,  n a m e l y  rad i at ion 
through the atmosphere and the associ
ated 'green house effect,' as be ing  the 
p r i ma ry dr iv i ng  force of atmospher ic 
and oceanic c l imate, i s  a s imp l i stic and 
absurd way to v iew the complex inter
act ion of forces between the l and ,  
ocean, atmosphere, and  outer space." 

F u rthermore,  we stated, " c l i mate 
model l i ng has been concentrated on the 
atmosphere with only a prim itive repre
sentation of the ocean."  Actua l ly, some 
of the early models depict the oceans as 
near ly stagnant.  The log ica l  approach 
wou ld  have been to model the oceans 
first (there were some reasonable ocean 
mode l s  at the  t i me) ,  then  a d d i n g  the 
atmospheric factors. 

Wel l ,  no one i n  ICSU nor the Un ited 
N at ions  E n v i ron ment P rogram/World 
Meteoro l og i c a l  O rg a n izat ion  was 
ecstat ic  about our suggest ion .  Rather, 
they s i m p l y  p roceeded to evo lve c l i 
mate models from early weather mod
els. That has imposed an entirely atmos
pheric perspective on processes which 
a re actu a l l y  heav i ly  dom inated by the 
ocean. 

So, where does the NOAA paper fit? 
I was rather eager to read the art ic le  

by Syd Levitus ,  a n d  h is  co l l eagues.  I 
was somewhat put-off by the head l i nes 
about "m iss ing warmi ng," but I figured 
that  was j u st the  u s u a l  hype by the 
media. 

Yet, h e re I s it  in the m i dd l e  of the 
Pacif ic Ocean ,  su rrounded by papers 
( peer-rev i ewed, I guess I shou ld add) 
which conclude: 

( 1 )  For the past two decades at least, 
and possibly for the past seven decades, 
the Earth's true surface a i r  temperature 
has l i kely experienced no net change; 

(2) there shou ld have been a s izable 
CO2- induced i ncrease i n  atmospher ic 
rad i at ive forc ing  dur ing that t i me, but 
there wasn't .  T h at m u st mean t h at a 
su ite of compensatory feedbacks over
whelmed the "greenhouse" impetus for 
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warming; imply ing, therefore, 
(3) that the planet wi l l  not warm from 

any  man-produced i nc reases i n  CO2; 
indicati ng 

(4) any i ncreases in temperature wi l l  
l i ke ly  f i t  t h e  g l o b a l  t re n d  o f  
+0.048°C/decade, that is,  about 0 . 5°C 
th i s  centu ry- the rate of warmi ng that 
has existed since the Little Ice Age, cen
tered a ro u n d  1 75 0  i n  E u rope,  South  
America, and Ch ina ;  suggesting 

(5) that the heat storage i n  the upper 
ocean ta kes p l ace in the u pper  1 00 
meters, and the magn itude p rovides a 
r ise i n  temperatu re at those depths of 
0.5°C in the past 50 years ( in  those parts 
of the ocean for which we have data); 

(6) th is  global warm i ng (and coo l i ng) 
of the ocean occurs on bienn ia l ,  E N SO, 
decadal and interdecada l  period scales; 
thence, 

(7) the ocean thermal changes on cen
tenn i al -period sca les, wh ich  appear as 
the warming trend through the past 50 to 
1 00 years, can be explained by means of 
intrinsic internal modes of the Earth going 
through their  normal cyc le  of warm i ng 
and cool i ng, i ndependent of both rad ia
tive and anthropogenic influences. 

I guess what I ' m  rea l l y  wonderi ng is 
"Why d id  Syd Levitus, and h i s  associ
ates, write the i r  paper i n  the fi rst p lace?" 

Robert E. Stevenson, an oceanogra
phy consultant based in Ha waii, trains 
the NASA astronauts in oceanography 
and marine meteorology. He was Secre
tary General of the International Associ
ation for the Physica l Science of the 
Oceans from 7 987 to 7 995, and worked 
as an oceanographer for the U.S. Office 
of Naval Research for 20 years. A mem
ber of the scientific advisory board of 
2 1  st Century, he is the author of more 
th an 7 00 articles and severa l books, 
including the most widely used text
book on the natural sciences. 

Notes ______________ __ 

1 .  Hubert H. Lamb was Britain's most outstanding 
meteorologist through and after World War I I .  
W h a t  the British and American a i r  forces 
accomplished i n  weather forecasts was the 
result of his work. He is the author of numer
ous papers and several exhaustive studies in 
historical climatology. 
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Appreciating Man's 
Accompl ishments in  Space 
by Ph i l i p R .  H arris,  P h . D .  

Challenges of Human Space 
Exploration 
Marsha Freeman 
Chichester, U.K. :  Springer/Praxis 
Publishing, 2000 
Paperbound, 272 pp. , $44.95 (E-mail: 

. orders@ springer-ny.com) 

Th i s  wel l -crafted book reviews some 
of the pr incipal  human accompl i sh

ments in  outer space during the last half 
of the 20th century. It recounts how fore
sighted people responded to the " lure of 
exp lorat ion"  beyond the Earth's con
fines, emphasizing that such exploration 
is a h ig h - r i s k  enterpr i se  i n  w h i c h  1 4  
astronauts and cosmonauts have a lready 
d i ed .  The foc u s  of the  book's very 
deta i l ed seven c h a pters is u p o n  
"man ned" spacefl igh t  and h ab i tati on 
aloft, making a tel l i ng case for using the 
I nternational Space Station as an orbital 
laboratory. 

The book begi ns with America's Sky
lab, the fi rst rea l space stat ion in orbit, 
and then exam i nes the Russ ian experi
ence that c l imaxed with the Mir station. 
Special attention is d i rected to the seven 
U .S. astronauts who were aboard Mir  i n  
the mid-1 990s, giving them more long
d u rat ion spacefl ight  exper ience (945 
days on Mir), than had been gai ned on 
the Space Shutt le during its  1 7  years of 
operat i o n .  The m a i n  e m p h a s i s  of the 
book i s  upon the science accompl i shed 
on these two stat ions ,  as wel l as on  
NASA's s h utt le  f l eet. (There i s  a l so a 
chapter on the lessons learned from the 
Russian orbital platform, over more than 
a decade.) 

Th ese ach  i evements i n c l  ude the  
biorevo l ut ion through t i s sue  eng i  neer
ing  and space crystal m a n u factur i ng, 
l ay i n g  the  fou ndat ion  for the  future 
I nternat i o n a l  S pace Stat i o n  ( I SS)  to 
become the 2 1  st century scientific labo
ratory aloft. 

There are a l so 1 04 i nterest i n g  d i a-
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grams and photographs, some of which 
h ave never before been p u b l i s h e d .  
Three short appendices cover the Amer
ican  longer-duration m i ss ions  on M i r, 
the psychological  support these astro
nauts received, and the types of scien
t if ic investigations they engaged in  whi le 
aboard the Russian craft. There i s  a com
prehensive bibl iography. 

Making Space Understandable 
The author is an Assoc iate Editor of 

2 7  st Century Science & Techn ology 
magaz i ne, where she has spec i a l ized 
in p rod u c i n g  exce l l e nt a rt i c l e s  on  
many aspects of  the  space program and 
its i nnovators. She a lso i s  the author of 
How We Got to the Moon: The Story of 
the German Space Pioneers, publ i shed 
in 1 993 .  Freeman brings to her current 
work 1 8  years experience as a science 
wr i ter, w h i c h  is reflected i n  p rec i se 
a n d  c o n c i se repo rt i n g  i n  the  Cha l
lenges of Human Spa ce Explora tion . 
She has a u n ique capac ity for synthe
s i z i ng re levant space mater ia ls, wh ich  
she  gleans from numerous journals and 
news reports, com b i n i ng this with the 
resu l ts of her personal  i nterviews with 
some of the key p l ayers in the space 
drama. 

In th i s  book, as in her h u ndreds of 
previously publ i shed art ic les, Ms. Free
man provides readers with i nteresti ng 
h i stor ica l  and techn ica l  perspectives.  
The reader i s  fasc i nated not only by 
her objective report ing of l i tt le-known 
aspects of her subject matter, but  the 
way she makes compl icated scientif ic 
research understandable.  

For example, i n  her open ing chapter, 
Freeman looks at Skylab as a prototype 
of future houses in space, and she looks 
at the legacy it contributed. She reviews 
the experience of i ts astronauts i n  t h i s  
i so l ated, conf ined e n v i ronment  o f  
m i c rogravi ty, and w h y  t h e y  w e n t  on  
"strike" aga inst ground control lers who 
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over-programmed them. 
Her acco u nt of the Russ ian  stat ion  

saga is balanced, relative to their contri
butions and prob lems, as wel l as to the 
u n i q u e  resou rces they offer to I S S .  
Whether about a station o r  shuttle, Free
m a n  met i c u l o u s l y  t racks t h e  h u m a n  
story i n  orbit i n  terms o f  its phys io logi
cal ,  psycho l o g i c a l ,  soc i o l og i c a l ,  and 
operational aspects. 

Critical Issues Explored 
F reeman addresses e i g h t  c r i t i ca l  

issues faced by  spacefarers: 
( 1 ) The i nterface between ground con

trol and the astronauts/cosmonauts' off
world, po int ing  u p  the need for team-

Philip R. Harris, Ph.D., is president of 
Harris International. A management and 
space psychologist, he has been a con
sultant to NASA for more than 30 years. 
He is an Associate Fellow of the AAIA, 
and the author of Living and Working i n  
Space, published by Praxis in 7 992 and 
reissued in 7 996. 
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"There is a danger that the 
new century may usher in 

an age of timidity, in which 
fear of risks and the 

obsession with cost-benefit 
analysis will dull the spirit of 

creativity and the sense of 
adventure from which new 

knowledge springs. "  

-Michael E. DeBakey, M.D. (Director, 
DeBake Heart Center, Baylor College 
of Medicine), in h i s  Foreword to 
T h e  C h a l l e n g e s  of H u m a n  S pa c e  
Exploration. 

work to counter problems of communi 
cations, schedu l ing of  tasks, and l ack of 
spacefl i gh t  exper ience  by most  con
trol lers. 

(2 )  The psychosoc i a l  p r o b l e m s  of 
human groups in  orbit, underscoring the 
need for more behav i ora l sc ience  
involvement. 

(3) The physical and medica l  requ i re
ments of people a loft, and the contribu
tions w h i c h  l i fe sc ience research can 
make to satisfying them. 

(4) The va lue and advantages in the 

microgravity envi ronment for l iving and 
work ing  there, a long with the type of 
research needed to fu rther long-du ra
t ion missions and space settlement. 

( 5 )  The necess i ty for i nternat i o n a l  
cooperation in space development, and 
the i m p l i cations for Russian/American 
synergistic relations. 

(6) The l i m ited experience during the 
l ast 50 years, rel ative to space habita
t ion, based on the rel atively short dura
t ion m i ss ions  of e l ites, and the m u l t i 
d i sc i p l  i n a ry/mu lt i  nat ional  i mperat ive 
for future mass m igration and coloniza
t ion. 

(7 )  The human spi  r it  of exploration, 
demonstrated in ground ana logs and in 
space h istory to date, which i s  marked 
by daring, courage, i ngenu ity, and cre
ative problem-solving. 

(8 )  T h e  necess i ty fo r cont i n u o u s  
learn i ng about how human bei ngs can 
cope beyond t h i s  p l an et. F reeman ' s  
synop s i s  l ays out  some of  the  space 
c h a l l enges fac i n g our  spec i es ,  both 
p er i l s  and rewa rd s-s u c h  as ,  p rov i 
s i o n s  fo r kee p i n g  h u m a n  b e i n gs 
h e a l t hy a l oft , grow i n g  food i n  o r b i t  
w i t h  n e w  technology, us ing  th i s  envi
ronment to solve some of h u man ity's 
age-old problems. 

My one crit icism is  that her coverage 

Astronaut Robert L. Gibson (foreground), mission commander of the Space Shuttle 
STS-71, offers a handshake to his Russian counterpart, Mir- 7 8's commander, cos
monaut Vladimir N. Deshurov in July 7 985. Gibson made his way through a spe
cial docking tunnel, which linked Atlantis to the Mir. 

A biorevolution in space: Here, a high 
defin ition crystal of insu lin, grown 
a board the Space Shuttle. Scientists 
hope to design new treatments for dia
betes, making use of a deta iled map of 
this complex protein. 

is i n suffic i ent, rel ative to commerc i a l  
a c t i v i t i e s  a n d  the  potent i a l  of outer  
space-space i s  more than  a p l ace for 
sc ience  a n d  sc ient i sts . S h e  l i m its  h e r  
report ing on m a n y  resou rces ava i l ab le  
off-world that cou ld benefit humankind, 
s u c h  a s  on the Moon, and espec i a l l y  
l unar solar power. 

Overa l l ,  t h i s  i s  a fasc i n a t i n g  read 
about e l egant  exper i menta l  research 
a loft, espec ia l l y  through co l l aborat ive 
scientif ic efforts, that dea l s  with every
t h i ng from growing  food, to women's 
health, to poss ib i l ities for organ replace
ment .  Exc l ud i ng the  record of 
u nmanned missions, Marsha Freeman's 
book i s  otherwise a priceless recounting 
of what humans have achieved so far in 
the Space Age, so that we m ay better 
plan for further accompl i shments i n  the 
new m i l l e n n i u m .  T h ro u gh o u t, she  
touches l ightly on the  research appl ica
t ions to Earth  of what we h ave learned 
in  orbit. 

As a N ASA c o n s u l t a n t  d u r i n g  t h e  
Apo l l o  per iod ,  I h ave been i nvolved 
with  an  a n n u a l  p u b l i cat ion o n  space 
tec h n o l ogy s p i n offs . I s u ggest t h a t  
F ree m a n ' s  next  book be  d evoted to 
f u rt h e r  report i n g  o n  h ow h u m a n ity 
benef i ts  from space tec h n o l ogy and 
explorat io n !  
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Unnatural Capital ism 
by John Hoefle 

Natural Capitalism: Creating the Next 
Industrial Revolution 
Paul Hawken, Amory Lovins, and 
L. Hunter Lovins 
New York: Little, Brown and Company, 1999 
Hardcover, 396 pp. ,  $26.95 

Reading this book remi nds the author 
of one of those ch i l d ren's  mag ic  

books, i n  wh ich  a fantasy world i s  cre
ated with its own set of rules, and where 
power flows to those who ignore the 
fundamental precepts of  science in  favor 
of some mystical force. It appeals to une
du cated emot i o n ,  rather than  to the  
power of reason. 

The book was cal led to our attention by 
the folks at Greenmountain .com, one of 
those alternate energy companies which 
purports to solve our nation's energy prob
lems by generating "green" electricity. In a 
letter accompanying the book, G reen
mountain.com claimed that the book sup
ported the company's contention that "the 
ideas of Adam Smith and Rachel Carson 
not only can come together, but must and 
wi l l  come together." 

One p lace where the ideas of Adam 
Smi th  and Rachel  Carson have come 
together, i s  the continent of Africa, with 
d i sastrous ,  even m u rdero u s  resu l t s .  
Smith was not an economist, but  a pub
l i c  re lat ions f lack for the B r i t i s h  East 
India Company, tasked with the job of 
concocting a pseudo-scientific rationale 

' for the British Empire's savage looting of 
i ts colon ies.  Carson's ly ing  assa u l t  on 
DDT and other pesticides was a s imi lar 
P. R .  job, l ayi ng  the grou ndwork for 
today's pagan, anti-science environmen
tal movement. The combination of the 
colonial looting of Africa, leaving a woe
fu l ly underdeveloped continent, and the 
bann ing of pesticides necessary to eradi
cate the diseases which sweep the conti
nent, has devastated Africa and its popu
l at i o n .  Adam Sm ith has i n deed met 
Rache l  Carson ,  and the resu l t  was 
deadly. 

The claim by authors Hawken and the 
Lovi nses that "natural capita l i sm"  w i l l  
lead us to the next industrial revo lution 
i s  a s im i lar  bit of dupl ic itous soph i stry. 
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Natural capital, for those unfami l iar with 
the construct, includes, the book claims, 
"a l l the fam i l i a r  resou rces used by 
humankind:  water, m i nerals,  o i l ,  trees, 
fish, soi l ,  a ir, et cetera. But it a lso encom
passes l i v i n g  systems,  w h i c h  i nc l ude 
grass lands, savannas, wet lands, estuar
ies, oceans,  cora l reefs, r ipar ian corri
dors, tundras, and rainforests. These are 
deteriorating worldwide at an unprece
dented rate." 

In fact, the book asserts, "s i nce the 
m id-eighteenth century, more of nature 
has been destroyed than in a l l  prior h is
tory. Wh i le i nd u st r i a l  system s  h ave 
reached p i n nac les  of success, able to 
m u ster and acc u m u l ate h u man-made 
capital on vast levels, natural capital, on 

Natural Capitalism 

which civi l ization depends to create eco
nomic prosperity, is rapidly dec l i n i ng."  
The authors even ma nage to ass ign a 
monetary value of "somewhere between 
$400 and $500 tr i l l ion" to the world's 
natura l  cap i ta l ,  "assum i ng the assets 
y ie lded ' i nterest' of $ 3 6  tr i l l i on a n n u
al ly." 

The authors assert: "There is no longer 
any ser ious  sc ient if ic  d i spute that  the 
dec l i ne in  every l i v i n g  system i n  the  
wor ld  i s  reach i ng s u c h  leve l s  that  an  
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i ncreas ing number of them are start ing 
to lose, often at a pace accelerated by 
the i n teract ions  of their  dec l i ne, the i r  
assured abi l ity to susta in  the contin u ity 
of the l i fe process." 

The Best Lies 
There is some truth to the  au thors '  

claims of  environmental crisis, si nce the 
best l ies a lways conta in  some truth as a 
hook, to se l l  the l i e .  Water i s  i ndeed 
becom i ng sca rce in some areas,  for 
example. Aquifers are drying u p, seawa
ter is  i nfi ltrat ing l ittoral fresh-water sys
tems, and expand i n g  popu la t ions  a re 
increasingly competing with farmers for 
water i n  some areas. But the solution to 
the problem, the authors assert, " i s  not 
to try to supply more," but for human ity 
to cut back on its water use. Rather than 
bui lding nuclear desal i nation plants and 
managing water flows through projects 
such as the North American Water and 
Power Al l i ance, the authors advocate a 
return to "natural drainage control and 
water storage . "  N ot o n l y  i s  " l ett i n g  
water flow wherever i t  belongs on  the 
Water P lanet a key part of the wisdom 
of natural capita l ism," but natural capi
ta l ism "a lso avoids vast investments i n  
storm dra ins." 

The authors adopt a s i m i la r  v iew of 
the autom o b i l e  i n d u stry, w h i c h  t h ey 
descri be as "a rg u a b l y  the  h i ghest 
expression of the I ron Age." They pro
pose to replace the modern automobi le  
and its "co m p l i cated asse m b l ages of 
some fifteen thousand parts" with s im
ple and rel iable" u l tral ight "hybrid-elec
tric hypercars" which "cou ld be ordered 
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d i rect ly from a local  factory, made to 
o rd e r, a n d  de l ivered to a customer's 
door i n  a day or two." 

I n  addit ion, the authors propose, we 
shou ld "make parking and driving bear 
thei r true costs . "  Rather than prov ide 
free parki ng, they propose that employ
ers " i n stead charge fa i r  market va l u e  
for parking a n d  pay every employee a 
c o m m uti ng a l l owance of equa l  after
tax va l u e . "  " D r ivers must start to pay 
the costs they incur," the authors i nsist, 
add i n g  that  " c h a rg i n g  more to use  
roads, tunnels, bridges or parking areas 
w h e n  they ' re most c rowded is easy 
with the k i nds of e l ectr ic passes that 
a l ready debit drivers' accou nts as they 
w h i z  t h rough  tol l gates in rou g h l y  2 0  
states." 

A Metered Existence 
With the latter idea, we begin to close 

in on one of the authors' key messages, 
that  of c h a rg i n g  fees for "services" 
which have previously been free. They 
cite the work of Swiss " i ndustry analyst" 
Walter  Stah e l  a n d  German chem ist 
M i chae l  B ra u ngart in deve l o p i n g  "a 
n ew i n d ustr i a l  model" in w h i c h  an 
economy where goods are made and 
so ld is  rep laced with "a service econ
omy wherein consumers obta in  services 
by leas ing or rent ing goods rather than 
buying them outright." 

For example, " I nstead of purchasing a 
washing machine, consumers would pay 
a month l y  fee to obta i n  the service of 
having their clothes cleaned. The washer 
wou ld have a counter on it, just l i ke the 
office photocopier. . . .  The concept could 

l i kewise be app l ied to computers, cars, 
VCRs,  refr i gerators, and a l most every 
other d u rable product that people now 
buy, use up, and ultimately throw away." 

The v i s ion  of a soc iety where i n  the 
consumer owns nothing, but must pay a 
month ly fee for necessities, is not a new 
concept at a l l ,  but a very o ld one: feu
d a l i s m .  W h a t  the  authors of Natura l 
Capitalism are push i ng is not progress, 
but  a ret u rn to t h e  p re-nat ion-state 
world, ruled by empires where the peas
a n ts a re c h a rged a fee for t h e i r  ex is
tence .  As s u c h ,  the  a u t hors,  i n deed, 
stand i n  the trad ition of Adam Smith. 

Looting vs. the American System 
The authors of Natural Capitalism dis

play clever sophistry when they compare 
their model of society to modern i ndus
trial capital ism, by deliberately obfuscat
ing the very real differences between the 
g lobal i st loot ing  which  goes u nder the 
name "free enterprise," and the Ameri
can System of Econom i cs, w h i c h  led 
l a rge sect i o n s  of h u m a n ity out  of the 
prison of Adam Smith's colon ial ism. 

T h at t h e  you ng U n i ted States s u r
v ived t h e  attem pts by the  e m p i res to 
crush it, was due, i n  l a rge part, to the 
American System of Economics i m p le
mented by Treasury Secretary A lexan
der H a m i l t o n ,  w i t h  i t s  e m p ha s i s  on 
self-suffic iency i n  agricu lture and man
u fa ct u r i n g ,  and a ser ies  of i n te r n a l  
i nfrastructu re p rojects to a i d  the pro
duct ion  a n d  transportat ion  of goods .  
H a m  i I ton u nderstood that  the  n at ion  
wou l d  progress by  i n c reas ing  the pro
ductive power of human labor through 
a system that fostered scientif ic break
t h r o u g h s  a n d  d e p l oyed the  resu l tant  
technological advances throughout the 
economy as rapid ly as poss ib le. 

I t  i s  our  fai l u re to fol low H a m i lton 's 
lead, that has created many of the prob
lems of wh ich  the authors of th is  book 
com p l a i n .  Had we deve loped n u c lear 
fusion, we wou ld have a safe and plen
t i fu l  supply of e lectric i ty, and the capa
b i l ity to desa l inate seawater and power 
magnetica l ly  levitated trains. 

The h istory of man shows that science 
and technology, and the mastery of ever
h igher energy fl ux densit ies, a re essen
t ia l  for m a n k i nd to survive and thr ive .  
Th is  book,  w i th  its s m a l l - i s-bea ut i fu l  
greenie phi losophy, i s  antithetical to real 
science, and as such is a complete fraud. 

John Hoefle is on the economics staff 
of Executive I ntel l igence Review. 
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A Flawed History of Radiation Protection 
by John  Cameron,  P h . D .  

The Angry Genie: One Man's Walk 
through the Nuclear Age 
Karl Z. Morgan and Ken M. Peterson 
Norman, Okla.: University of Oklahoma 
Press, 1 999 
Hardcover, 240 pp.,  $24.95 

D r. K .Z .  Morgan ,  the  s u bject a n d  
pr incipal  author o f  t h i s  biography, 

was a respected rad i at i o n  p rotect i o n  
scientist (health phys ic ist), who d ied at 
age 92, shortly after th is  book was pub
l ished. If h i s  si lent co-author had been a 
health phys ic ist, i nstead of "one of the 
best tr i a l  l awyers in Amer ica,"  as the 
book jacket proc la ims, the book wou ld  
have had fewer errors. 

The preface indicates that the second 
author, Ken Peterson, served as editor of 
the book and contributed most of two 
chapters, which are not identified. The 
book is l a rgely autobiograph ica l ,  and 
reads as though it  came from the pen of 
D r. Morg a n .  T h i s  rev i ew is wr i tten,  
therefore, as  though Morgan is the only 
author. 

K.Z. Morgan ( 1 907-1 999) was one of 
a smal l  handfu l of pioneers i n  radiation 
protection, beg inn ing with the Manhat
tan Project d u r i ng Wor ld  War I I .  As a 
leader i n  the fie ld  of rad iat ion protec
t i o n ,  he fou nded the Hea l th  P h ys i c s  
Society in  1 955,  and the Health Physics 
journa l  i n  1 9 5 8 .  He was a l so the fi rst 
president of the I nternational Rad iation 
Protect ion Association ( l RPA) in 1 966.  
For these contr i but ions  to the fie l d  of  
hea l th  phys ics, he shou ld  be honored. 
At some point in his  career, however, 
Morgan turned to radiation phobia. 

Scare Tactics 
My main concern with this book i s  its 

apparent attempt to frighten the reader 
with large numbers about radiation dan
ger. The author makes no effort to he lp  
the reader understand radiation, such as  
by express ing radiation i n  terms of  Back
ground Equ iva lent  Rad ia t ion  Ti me 
(BERT), ' which wou ld enable people to 
u nderstand how m i n uscu le a rad iat ion 
dose comes from medica l  X-rays, for 
example, compared to the natural radia
tion one receives by l iving at a h igh-ele
vation. 

An example of the use of big numbers 
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to scare people appears on page 1 40, 
where Morgan q u otes from the test i 
mony o f  radiophobe Dr. John Gofman 
in  the Kerr-McGee/Karen S i lkwood lega l 
case.  Gofman was g i v i n g  tes t imony 
about the dangers of  1 nanocurie of  plu
ton i u m  in the body: "Two thousand 
times a minute these bul lets, a lpha  par
t ic les are coming out . . .  del iver ing 5 
m i l l ion of those volts of energy, each 
one. So,  i t 's  a fantast ic projecti I e .  The 
alpha particles i n  the l ungs, it i s  h itti ng 
right through the cel l s  of the lung  with 
2.5 m i l l ion t imes more energy that you 
wou ld  get from a carbon b u r n i ng.  So 
you see, expect ing  that you r  ce l l s  a re 
not going to be damaged by that wou ld 
be the about the same expectation when 
somebody m ight  ta l k  to you a n d  say 
'Wel l ,  a smal l amount of  this won't hurt . 
you . '  That is such an absurd nonsense 
notion that one wonders how anybody 
cou ld th ink of it." 

The reader i s  never told that our cel l s  
are bei ng conti nuously bombarded by 
h igh-energy a lpha particles i n  the l ungs, 
and by beta and gamma rays from natu
ra l radioactivity throughout our  body. 
There are more than a half-m i l l ion such 
projecti les each minute in a l SO-pound 
h u man bei ng .  B i l l ions of our cel l s  a re 
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h it each day, and i n  a year, essent ia l ly  
every cel l in  our body has  been h it. Yet, 
cancer i s  a comparatively rare d isease, 
except in the aged. If cancer were com
p l ete l y  c u rab le, the average l i fespan 
would only increase by three years. 

I n  regard to a l p h a  part ic l es,  w h i c h  
Gofman considers s o  dangerous, i t  has 
long been known that most of our back
ground radiation is from the alpha-parti
cle dose to the l u ngs from radon prog
e ny. I f  t h i s  a l pha  rad ia t ion  were a 
s i g n i f icant  cause of l u n g  cancer, we 
wou ld expect the states with the h ighest 
radon levels to have the most l ung can
cer. The opposite is the case. 

A study of lung cancer in three moun
ta in  states with radon leve l s  five t imes 
h igher than in three Gu lf  States showed 
that the lung  cancer death rate was 40 
percent lower i n  the mounta i n  states. 2 

S i m i l a r data were p u b l i shed  by B . L . 
Cohen in 1 995. 3 

Also, Morgan does not mention that 
c igarette s m o kers have m u c h  h i gh e r  
l u ng doses from t h e  a l pha  emitters on  
the smoke they pu l l  i nto their l ungs. The 
dose to the lungs of smokers is estimated 
to be 8,000 to 1 6,000 m i l l i rem in a year. 
Th is  is far greater than the l ifet ime dose 
of most radiation workers. It should a lso 
be compared to the  effect ive a n n u a l  
dose t o  t h e  body from a l l  background 
rad iat ion,  i nc lud ing  radon progeny, of 
on ly  300 m i l l i rem.  One wonders why 
c i g a rette packages h ave never had a 
warning about their radioactivity. 

The preface indicates that the book i s  
i ntended for  the genera l  p u b l ic ,  "but 
also as a chal lenge to those who are, or 
seek to be, hea l th  p h y s i c ists . "  I f  i t  i s  
i ndeed a "ch a l lenge" t o  health physi
ci sts, i t  i s  inappropriate for the genera l 
p u b l i c .  Most hea l th  phys ic i sts have a 
background with which to eval uate the 
exaggerated risk statements in  this book. 
Most of the publ ic wi l l  not. 

The publ  ic is genera l ly  unaware that 
most rad iation scientists do not bel ieve 
that there is any risk from low-level radi
ation. They are also unaware that there 
i s  no evidence that even h igh levels  of 
background radiation can cause cancer, 
and that, i n  fact, there is evidence that 
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Oak Ridge National Laboratory 

K.z. Morgan ( 1 907- 1 999) was one of a 
small handful of pioneers in radiation 
protection. At some point m idway in 
his career, for reasons not made clear in 
h is biography, he became radia tion
phobic. 

high levels of natural radiation stimu late 
the immune system.4 

' Disappointment and Anger' 
The "genie" in the t i t le  refers to the 

release of n u c lear  power in the  fi rst 
atomic  bomb test in J u l y  1 945 ,  and is 
mentioned only a few t imes in the text. 
The " a ngry" part of the  t i t l e, as the  
reader wi l l  become aware, i s  Morgan 
h imself, who is  angry for bei ng ignored 
by the profession he founded. One can 
sympath ize with h im,  but that does not 
mean one has to agree with h im.  

The anti-nuclear commun ity wi l l  wel
come t h i s  book, wr i tten by a d i st i n 
g u i shed s c i ent i s t  whose d o m i n a n t  
theme i s  the  great r i s k  from i o n i z i ng 
rad iat ion .  For exam p l e, i n  d i scu s s i n g  
"unsafe" features of nuclear power reac
tors, Morgan writes in the Preface: 

"I am left with a sense of d i sappoint
ment and anger. The once proud profes
sion of health physics that I helped cre
ate over f i fty years ago and  that  was 
infused with h igh profess ional  and sci
entific stature has sunk to a new low." 
Later, i n  chapter 7, liThe Advance and 
Decl ine of  Health Physics" he writes: 

" For the past twenty years , hea l th  
phys i cs ,  i n  i t s  m i ss i o n  to  p rotect and  
defend persons rece i v i n g  rad i a t i o n  
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exposures, has sometimes fal len flat on 
its face . . . .  I am convinced that health 
physics in recent decades has sacrificed 
its i ntegrity. Certainly there remain some 
true p rofessiona l s  who wi I I  not shade 
the truth to appease their  employers, but 
they are in the minority." 

Many health physicists wi II read th i s  
book with interest because of  i t s  h istory 
of the early days of health physics, and 
they wi l l  appreciate the contributions of 
the author. But they w i l l  d isagree with 
the  author 's i ndex l i st i ng,  " H e a l t h  
physics, careless scientists." 

The author further demeans the field 
that he p ioneered, by pred icting many 
rad iat ion  deaths, a l though the book 
describes only a few actual deaths from 
rad iat ion.  In fact, as the book does not 
chron icle,  medical and industr ia l  u ses 
of radiation and radioactivity have been 
exceptiona l ly  safe. Radiation accidents 
are so rare, in fact, that they receive a 
d i sp roport ionate amount of p u b l ic i ty 
when they do occur. For example, the 
minor critical ity accident i n  Japan, Sept. 
3 0 ,  1 99 9 ,  res u l ted,  event u a l ly, i n  2 
deaths, but the day after the acc ident, 
news about i t  occupied 
44 percent of the front 
page of The New York 
Times. The next day, a 
commuter train accident 
in London resulted in 1 5  
deaths ,  b u t  was g iven 
o n l y  1 3  percent of the 
Times front page. 

Promoting 
Radiation Phobia 

the grip of the nuclear industry." Appar
ent ly, Morgan wou ld want the nuc lear 
i ndustry (and even the medical  profes
s ion) to encourage the ICRP and NCRP 
to adopt the pol icy that even the smal l 
est  amount of rad iat ion can cause can
cer. I c o n s i d e r  t h i s  a s s u m p t i o n  to be 
bas ica l l y  u n sc i e nt i f ic  and contrary to 
the in terests of the pub l ic,  the nuc lear 
i n d ustry, and  the med i c a l  p rofess ion .  
Such  a wrong bel ief-that the  smal lest 
amount of radiation causes cancer-is a 
major cause of rad iat ion phobia i n  the 
world. 

T h i s  rev i ewer is not happy with the 
ICRP and N C R P  for a d i fferent reason:  
The pronouncements of these organiza
tions are partly to b lame for the present 
worldwide rad iat ion phob i a .  In 1 977 ,  
the I C R P  adopted the assumption that 
r i sk from i o n i z i ng rad i at ion i s  propor
tional to the dose, down to zero dose, i n  
order to  s i m p l i fy rad iat ion p rotection  
admin i stration. Th i s  assumption, known 
as the l i near no-threshold (LNT) model 
of rad iat ion ri sk, has become accepted 
as dogma, desp i te contrad i ctory data 
now, and at the time it  was adopted by 

Oak Ridge National Laboratory 

I n  add i t ion  to be ing  
d i sappo i nted wi th  the 
hea l th  phys ics  p rofes
s ion ,  Morgan is cr i t ica l  
of the two major rad i a
tion protection organ iza
t i o n s, w h i c h  p u b l i s h  
guidance in  the field: the 
I ntern at i o n a l  Com m i s
s i o n  on Rad i o l og i c a l  
Protect ion  ( l C R P )  and  
the  u .S .  N ational Coun
ci  I for Rad iat ion Protec
t i o n  and  Meas u rement  
(NCRP). He was a mem
ber of both organ iza
t ions  for 2 1  years, from 
1 950 to 1 971 . 

On page 1 1  7, Morgan 
writes, " L i ke the NCRP, 
t h e  I C R P  i s  not free of 

Oak Ridge workers around 1 950, at the time Morgan 
worked at the lab, are here being checked for radiation 
contamination. The individual at left is checking him
self with a hand and foot monitor, wh ile the other 
worker is being frisked by a health physics technician. 
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the ICRP. Various other nat ional  rad ia
t ion p rotect ion  bod ies,  i n c l u d i ng the 
N C R P, fo l lowed s u i t  and adopted the 
LNT model .  

Both groups, I RCP and NCRP, are pri
vate organ izations, which are not sub
ject to overview by any other  body. 
They sel ect the i r  own members, who 
tend to agree with their stated positions. 
T h e i r  fi n a n c i a l  s u p port comes from 
research contracts and thus  does not 
a lways represent the pub l i c's in terest. 
For example, they have made few rec
ommendations to redu ce u n necessary 
rad i at i o n  from med i c a l  X-rays, the  
largest human-made source of  radiation 
to the publ ic. 

From Threshold to No-Threshold 
In 1 943,  when Dr. Morgan entered 

the fi e l d  of rad ia t ion  protect i o n ,  h e  
bel ieved the then-accepted phi losophy 
that rad i at i o n ,  l i ke other tox i c  sub
stances, was safe u p  to  some threshold 
dose; this is  cal led the threshold model 
of risk. Morgan does not explain why he 
reversed th is  view, and became a firm 
bel iever in  the LNT model. 

In c h a pter 2, in a sect i o n  t i t l ed 
" Research at O R N L : O u r  M i staken 
Bel ief i n  a Threshold Hypothesis," one 
m i ght  expect h i m  to exp l a i n  why he  
became a bel iever i n  the  LNT assu mp
tion . He does not. I nstead, he describes 
some of h i s  research at Oak R idge 
National Laboratory, and states merely, 
"Early on we a l l  accepted the threshold 
hypothesis." 

He then d iscusses his h uman rad ia
tion experiment, and he describes two 
instances of carelessness by the O R N L  
staff, but h e  gives n o  information related 
to the title of the section. Perhaps, at 9 1 , 
when the book was completed, his mind 
drifted off. 

There i s  a good reason why Morgan 
cou Id g ive no evidence to support the 
L NT model  of r isk;  i t  i s  theoret i c a l l y  
i mpossible to d o  so! Even the Japanese 
atomic bomb survivors had a threshold 
for the i nduct ion of leukemia of about 
0 . 2 5  Gy, a dose rough ly  equa l  to 1 00 
years' accumulation of background radi-
ation. 

Genetic Effects 
The area Morgan is most concerned 

with is  the genetic effects of rad iat ion .  
Certa in ly, fru it fl ies demonstrate radia
t ion-induced mutat ions. However, fru it  
fI ies do not have the advantage of the 
p53 gene. In h u m a n  bei ngs and other 
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Morgan's co-thinker, Dr. John Cofm'an {second from rightJ, speaking at a Teach-in 
Against Nuclear Power at New York's Riverside Church in May 1 979. With him on 
the podium are Barry Commoner (left) and Ralph Nader (second from left). 

h i gher a n i ma ls ,  the p53  gene s i g n a l s  
dam aged ce l l s  t o  d ie .  A s t u d y  o f  the  
90,000 ch i ld ren and  grandch i ld ren of  
atomic bomb survivors i n  Japan  found 
no i ncrease i n  mutat ions .  The genet ic  
effects of  low- level rad iation are not  a 
problem for society . .  

Morgan also mentions the health risk 
to rad ium dial  painters early i n  the 20th 
century. These workers accidental ly  ate 
s m a l l  amou nts of rad i u m  as they 
touched the paint brush to thei r  mouth, 
to g ive it a sharper point. He does not 
ment ion ,  however, that rad i u m  d i a l  
pai nters d i d  not deve lop bone cancer 
from rad ium un less they had a very high 
skeletal dose-greater than l O Gy (200 
Sv). That is  1 0,000 t i mes greater than 
the present recommended annual  dose 
l i m it for rad iation workers ! Above that 
threshold, the dial painters had an inci
dence of bone cancer of about 28 per
cent, independent of the dose.s 

Perhaps more remarkable is the fi nd
i n g  that no  d i a l  pa i nters who started 
work after 1 925 developed bone can
cer. That was the year the rad i u m  d i a l  
i ndustry forbade t h e  workers t o  touch 
the brush to their mouths. 

Human Radiation Experimentation 
The reader may be u pset by the  

author's description of  human rad iation 
experi mentat ion.  Morgan recou nts an 
incident about his col league, Dr. Robert 
S. Stone, the associate di rector of health 
of the Man hattan Project who had an  
office next to h is  i n  Tennessee. Morgan 
writes: 
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"Health physics owes a debt to Robert 
S. Stone . . . .  Sto n e  i n s i sted that  we 
i mplement a conservat ive approach i n  
determin ing accepted levels of exposure 
and accumulated radiation dose." In the 
spring of 1 945, Stone entered Morgan's 
office and sa id ,  " K a r l ,  you remember 
that b lack truck driver who had multiple 
fractures i n  an accident and we rushed 
h i m  to t h e  [ m i l i tary] hosp i ta l ?  . . .  
Almost a l l  of h i s  bones were broken and 
we were surprised that he was sti l l  al ive 
when he got to the hospita l ,  we did not 
expect h im to be a l ive the next morning 
so this was a good opportun ity we've 
been wa i t i n g  for. We gave h i m  l a rge 
doses by i nject ion of p l uton i u m-23 9 .  
We were anticipating col lecting not just 
ur ine and feces but a number of tissues, 
such as the ske l eton, l i ver, a n d  other 
organs .  This morn i ng when the n u rse 
went i n to h i s  room, he was gone.  We 
have no idea what happened, where he 
is, but we've lost valuable data we were 
expected to get." 

Morgan writes a I ittle later, "I heard 
noth ing more about this unti l years later, 
when I saw i n  the  Knoxv i l l e  paper a 
death notice for the black truck driver, 
whose name I remembered." 

It wou ld appear that l i tt le  effort was 
made to locate the miss ing "termi nal" 
pat ient  l oaded with p l uton i u m .  My 
guess is that, the pl uton ium did not con
tribute to his death. 

The author describes other examples 
of i nappropri ate and u neth ica l  stud ies 
using rad iation and radioactivity. These 
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eth ica l  prob lems  were not cau sed by 
the fict it ious "angry genie,"  but by the 
fau lty j udgment of h u m a n  bei ngs who 
did the research. 

A Question of Dose 
Throughout, the author  fa i l s  to d i s

cuss the importance of the dose i n  judg
ing the eth ics of rad iat ion research on 
h u m a n  bei ngs .  Med i c a l  sc ience  p ro
gresses by research .  The o n l y  way to 
eval uate a new med ical  modal ity i s  to 
do research on human subjects. In such 
cases, it is the s ize of the dose that deter
m i nes if there i s  a hea l th  r i sk .  I doubt 
that  more t h a n  a few h u m a n  exper i 
ments described i n  th is  book shortened 
the l i fe of the subjects. However, i nde
pendent of the dose q uestion, the sub
ject always has a right to know if she or 
he i s  part ic ipat ing  i n  a medica l  experi
ment. 

In the 1 940s, the att itude of medical 
doctors toward u s i n g  pat ients  for 
resea rch was very d i fferent t h a n  it i s  
today. 

The Atomic Bomb Blunder 
The author puts a sad twist on the h is

tory of the dropping of the atomic bomb 
on H i rosh ima. Morgan writes: "Atomic 
power was used need less ly, I bel ieve, 
and in revenge-to take the l ives of h u n
dreds of thousands  of J a p an ese m e n ,  
women, and c h i ld re n . "  H e  cont i nues  
th i s  theme i n  Chapter 2 ,  liThe  Trum a n  
Adm i n i strat i on 's G reatest M i stake,"  
where he writes " . . .  I rema i n  f i rmly  
convinced that President Harry S .  Tru
man a n d  Major  Genera l  Les l i e R .  
Groves b l undered i n  the i r  dec i s ion  to 
order atomic  bombs to be dropped on 
Hirosh ima and Nagasaki ."  

Later, Morgan m akes i t  c l ear  t h at :  
" Both Byrnes [Secretary of State] a n d  
St i m son  [Secretary of War] stro n g l y  
favored bombing without warning . . . .  
Truman's personal journal conta ins  evi
dence that he favored a warn i ng ."  The 
author suggests that the second atomic 
bomb,  w h i c h  u sed p l uton i u m  rather  
than  e n r i ched u ra n i u m- 2 3 S ,  was 
deployed because li the  u . S .  m i l i tary 
saw N agasa k i  as a n  opport u n ity to 
determine how the p lu to n i u m  weapon 
rivaled the u ran ium device." 

Perhaps the most d isastrous effect of 
the bomb on society was to produce the 
huge amount of radiation phobia today, 
which h a m pers the  use  of n uc l e a r  
power a n d  t h e  medica l  uses o f  radia
t ion .  Most  of the i n it i a l  ato m i c  bomb 
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v ict i m s  d ied from heat a n d  b l ast ,  the 
same as they wou ld have from conven
t i o n a l  bombs .  The n u m ber  of deaths 
from rad ia t ion  was cons iderab ly  
sma l le r. The total deaths from the two 
ato m i c  bombs was between 1 00,000 
and 200,000-about the same number 
of casu a l t ies  there were when the  
Un ited States fi re-bombed the  center of 
Tokyo a few months ear l i er, l eaving a 
m i l l ion people homeless. 

Most Americans don't remember this, 
but the Japanese do. I don't see a great 
difference in the eth ics of fire bombing 
the center of Tokyo or the dropp ing  of 
the atomic bombs. Both are wrong. 

More Exaggeration 
Morgan exaggerates the fi nal number 

of fatal ities from the atomic bombs. He 
wri tes :  " I f  one adds the l atent deaths 
from these two bombs, the total number 
of Japanese k i l led reaches a ha lf  a m i l 
l i o n . "  The author fa i l s  t o  mention that 
more t h a n  5 0  years after the  ato m i c  
bombs were dropped, the total number 
of deaths from radiation-induced cancer 
i s  on ly  about 400-an average of less 
than 1 0  deaths a year among the 
rou g h l y  1 00,000 ato m i c  bomb s u r
vivors. 

An even more i mportant  stat ist ic  i s  
that t h e  atomic bomb survivors are l iv-

i ng longer on the average (even i nclud
i n g  these cancer deaths) than s i m i l a r  
Japanese w h o  were not exposed to the 
atomic bomb radiat ion.  The large num
ber of latent deaths are a fiction . S imi lar 
exa m p l es of exaggerat i o n  occ u r  
throughout the book. 

On the positive s ide, Morgan gives a 
very reaso n a b l e  recommendat ion for 
stor i n g  u sed n uc l ea r  fue l  ( n u c lear  
waste) . H e  wr i tes (p .  1 5 7 ) :  liThe best 
move for the present t ime i s  to let the 
fuel  assembl ies cool i n  the power reac
tor 'swi m m i ng poo ls '  for at l east th ree 
years to perm i t  rad i oact ive decay of 
some of the short- l ived fission products 
and then s h i p  them to a temporary and 
ret r ieva b l e  storage fac i l i ty. Then it 
wou ld be up to a future society to deter
m i ne the  best next step .  It is my hope 
that 5 0  or 1 00 years from now, society 
w i l l  h ave advanced a n d  w i l l  have 
arrived at the best long-term solution ."  

Such a procedure is a l ready in  use by 
N orthern  States Power for i ts  nuc l ear 
power p lant i n  M i nnesota. The old fuel 
is stored in "dry cask storage"-sealed 
i n  l a rge d o u b l e  wal led sta i n less steel 
containers on site. These are eas i ly mon
i tored a n d  offer no r i sk  to the p u b l i c .  
T h e  State o f  M i nnesota l imits rad iation 
to the publ ic from dry cask storage each 

Putting Radiation in Perspective 
In my bone research, in the 1 960s, 

I exposed hundreds of human beings 
to i o n i z i n g  rad ia t ion ,  i n c l u d i n g  
myself a n d  my two daughters. The 
a m o u nts  of rad i at ion were tr i v i a l . 
O u r  daughters received a hu ndred 
times more rad iation whi le  camping 
a few days i n  G lacier National Park. 

I had i nvented the fi rst accu rate 
i n st rument  (bone dens i tometer) i n  
1 960 for measu r ing  t h e  amount  of 
bone in the l i v i n g  body. There a re 
now about 25 ,000 such instruments 
in the world used for diagnosing and 
evaluating osteoporosis. 

The original instrument used a nar
row beam of monoenergetic photons 
from lead- 2 1  0,  a natura l  radio i so
tope of l ead, wh ich  was produced 
from old radon seeds.  D u r i ng the 
measurement, we moved the narrow 
beam across the forearm and meas-

u red t h e  a m o u nt of rad i at i o n  that  
came out the other s ide. The mass of 
bone can be accu rate ly ca lcu lated 
from t h e  red uct ion  of beam,  as a 
resu l t  of its absorption i n  bone. 

The rad i ation dose to the subjects 
was rough Iy equa l  to the dose they 
receive from nature in a few hours
l ess than 1 percent of the exposu re 
from an X-ray of the arm. These exper
iments on human beings were needed 
to determine the normal range of bone 
mass as a function of age and sex. The 
research was approved by the human
u se com m i ttee of the U n ivers i ty of 
Wisconsin Medical School. 

All subjects (or their parent) had to 
s ign a form sayi ng they u nderstood 
the risk and giving permission for the 
study. I have not the s l ightest feel i ngs 
of gui lt about these human rad iation 
studies. -John Cameron 
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year to 0.05 m i l l i rem-much less radia
tion than they receive from nature in a 
day or from one jet fl ight. 

Overall, an U nbalanced View 
I n  s u m mary, t h i s  book has  a l a rge 

amount of interesting h istorical informa
t ion on rad iat ion problems re lat ing to 
the atomic  bomb project, However, it 
greatly exaggerates radiation risk, which 
wi l l  only i ncrease the anxiety of many 
readers, and may even scare some 
pat i ents away from hav ing a needed 
mammogram or other rad iat ion study. 
The theoretical or latent radiation deaths 
predicted by the authors can never be 
found. Studies of U . K. radiologists-the 
occ u pat iona l  g ro u p  that receives the 

most  occupat iona l  rad iat ion-show a 
reduced cancer death rate compared to 
other medical specia l ists. 

The publ ic deserves a book that gives 
a more accurate picture of the benefits 
of radiation. 

John Cameron is a Professor Emeritus 
at the University of Wisconsin at Madi
son and a Visiting Professor at the Uni
versity of Florida. An internationally 
known radiation scientist, he is consid
ered one of the world's pioneers in 
medical applications of physics. In the 
1 960s, he developed thermolumines
cent dosimetry, the basic method for 
measuring radiation received by 
nuclear workers. 
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Riemann's Definitive Biography Is Yet to Be Written 
by Bruce D i rector 

Bernhard Riemann 1 826-1866: Turning 
Points in the Conception of 
Mathematics 
Detlef Laugwitz (trans . by Abe Shen itzer) 
Boston:  Birkauser, 1999 
Hardcover, 357 pp. ,  $79.50 

Bernhard Riemann was a revolut ion
ary th inker, whose discoveries in  the 

domains of mathematics, physics, phys
i o l ogy, and  p h i l osophy, t ra n sformed 
human knowledge. It is the unfortunate 
fate of most s u c h  t h i n kers,  that the  
resu l ts of t h e i r  d i scover ies  become 
wide ly  known and a pp l i ed ,  but  t h e i r  
revolutionary origins are stripped away. 
Thus ,  the or ig i n a l  d i scover ies rema i n  
dormant, l i ke seeds planted i n  cold, dry, 
earth, unti l ,  a new revol utionary th inker 
comes forward, warms the surrounding 
so i l ,  provides new l i ght and nour i sh 
ment,  and  the  long s leep i ng seed can  
sprout to  bear productive fru it. 

In short,  i t  takes a revo l u t i o n a ry 
t h i n ker to u nderstand another revo l u 
t ionary t h i n ker. Det l ef Laugwitz ,  
u ndoubted ly an adm i rer of  R iemann's 
gen ius, is ,  nevertheless, no revo l ut ion
ary. H is biography, whi le fu l l  of interest
ing tidbits and summaries of Riemann's 
work, p rov ides l i tt l e  i n s ight i nto R i e
mann's th inking,  and, i n  fact, obscures 
h i s  most crucia l  contributions, by view
ing them through the eyes of Riemann's 
epistemological enemies. 

Laugwitz i ns i sts on casti ng Riemann 
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Bernhard Riemann 

in the trad ition of Newton and Eu ler, as 
opposed to Cusa, Kep ler, and Le ibn iz .  
Such an error i s  common among 20th 
century academ ics, who,  la rgely  igno
rant of h i story, are fam i l i a r  with R i e 
m a n n  o n l y  through secondary sources. 
For someone, such as Laugwitz,  who 
has made a study of Riemann's original 
publ ished and unpubl i shed writ ings, i t  
is  i nexcusab le .  E ither Laugwitz  i s  
b l i nded by h i s  own adherence to mod
ern mathemat ica l  forma l i sm,  or he  i s  
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del iberately perpetrat ing a fraud.  What 
is most d i stu rbing for the state of mod
ern sc ience, is that  o n l y  a ha ndfu l of 
spec ia l i sts, wou ld recogn ize this b lun 
der. 

The Revolutionary Riemann 
This reviewer i s  in the fortunate posi 

tion of  having col l aborated closely with 
a modern thinker who has taken the rev
o l ut ionary approach to u nderstand ing 
Riemann's revol ut ion i n  thought. Hav
ing made creative breakthroughs of h i s  
own i n  the sc ience of phys ica l  econ
omy, Lyndon H .  LaRouche, J r. ,  later rec
ognized the paral le ls  of h is  own discov
eries to those which R iemann made i n  
geometry. I t  i s  t h u s  usefu l t o  the p u r
poses of t h i s  rev i ew to br ief ly repr ise 
LaRouche's fundamental di scovery. ' 

See k i n g  the t rue source of va l u e  i n  
economy, LaRouche  ident i fi ed the 
increase in  potential relative population 
density, as the proper measure, and rec
o g n i zed that  the  o n l y  bas i s  for such  
i n c rease, a l so k nown as econo m i c  
progress, is the i nd ividual human mind's 
capacity for d iscovery of un iversal prin
c i p l es .  The nature of h u m a n  creative 
d i scoveries, LaRouche showed, i s  ak in  
to  a wi l l fu l  change i n  the axioms, defi n i 
t i o n s, and  post u l a tes,  of a E u c l idean  
geometric system .  Such revol ut ionary 
d i scover ies  a re not a c h i eved by a 
process of deduction from the given set 
of ax ioms,  defi n i t ions ,  and post u l ates 
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Gottfried Leibniz 
(7 646- 7 7 7 6) 

within that system .  Rather, such d iscov
eries are typified by the concepts of anti
Euc l  idean geometry, as expressed by 
Riemann. 

Add i t i o n a l l y, L a R o u c h e  m a d e  t h e  
unique d iscovery, that t h e  same pr inci
ples of human creative d iscovery apply 
both to d iscovery of val id physical pr in
c ip les, and to class ical  a rt .  R iemann's 
concept of a mu lt ip ly connected mani
fold, provided LaRouche with  the form 
of representat ion  for the re lat io n sh i p  
between these cognit ive processes, and 
physical economic development.2 

LaRouche's approach is the only com
petent one for the study of R ieman n 's 
work, as, Riemann must be viewed from 
R ieman n's  s ta n d po i nt of cont i n u i ng 
human creativity, not, as Laugwitz does, 
by rev i s i ng R i e m a n n's  work to fi t the  
acceptable formal ism of  today's modern 
c l assroom mathemat ics .  L a u gw i tz i s  
qu ite b latant about th is, consistently re
writing Riemann's own conceptions, i n  
modern mathematics forma l i sm .  Laug
witz recognizes this, stating in h i s  i ntro
duction, " It  is remarkable that the views 
of mathemati c ians  in the ear ly  part of 
the nineteenth century were so different 
from our present conceptions . . . .  " 

The Missing H istorical Context 
To a p p l y  R i e m a n n 's method to the 

study of  Riemann, one must first under
stand the  h i stor i c a l -e p i stemo log ica l  
characteristics of  the  manifold of  ideas 
i n  which he worked and l ived. He was, 
in effect, a second generation student of 
Abraham Gotthelf Kastner, the 1 8th cen
tury's pass ionate defender  of Kep ler, 
Leibniz, and Bach. Kastner, a product of 
the intel lectual  c i rcles around Leibniz,  
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Carl Friedrich Gauss 
( 7 777- 7 855) 

Bernhard Riemann ( 7 826- 7 866) 

played a crucial role in the h istory of sci
ence. As a professor at Gbtt ingen U n i 
vers i ty, h i s  students i nc l uded G a u ss, 
Bolyai, albers, and Bartels. It i s  no coin
cidence that these individuals were the 
founders, of what later became known 
as "anti-Eucl idean" geometry, a subject 
for which Riemann, in his famous habi l i 
tat ion paper, "On the Hypotheses That 
U nderl ie the Foundations of Geometry," 
prov ided the most thorough concep
t ions .  Kastner, h i mself, was the fi rst to 
write extensively on the subject, deriv
ing h i s  ideas d i rect ly from the work of 
Cusa, Kepler, and Leibniz. But, Kastner's 
work was broader. H i s  focu s  was on 
expand ing  the use of  the pr inc ip les of  
c lass ical  metaphor in  science. He was 
deep ly  i nvolved in a p roject to make 
German a scientific language, and had a 
productive col l aboration with Gotthold 
Lessing, the great German p laywright, 
who, a long with Moses Mendel ssohn, 
led a vigorous defense of Plato and Leib
niz, against the attacks by Euler, Volta i re, 
and the British-school fol lowers of New
ton. Gauss cal led Kastner a "Poet among 
mathemat ic ians  and a mathemat ic ian  
among poets . "  Th is  Kastner-Less i ng
Mendelssohn col laboration created the 
fou ndat ions  for the f loweri ng of the  
German c l ass ica l  per iod ,  that was 
marked by the great accomplishments in 
a rt and sc ience, of w h i c h  R iemann is 
exemplary. 

Mathematics as Poetry 
It i s  in th is  l ight that Riemann's work 

must be viewed. L ike Gauss, Riemann's 
youthfu l interest in phi lology is reflected 
i n  a l l  h i s  mathemat ica l  work. I n  fact, 
R i eman n's approach to mathemati cs, 

was a lmost as a branch of ph i lology. For 
Riemann, mathemat ics was the genera
tion of metaphors that enable the human 
mind to comprehend the paradoxes that 
arise, from the investigation of the phys
ica l  u n i verse itself .  The mathemat ica l  
formal ism, i n  which Riemann's thoughts 
are often c loaked today, was an anath� 
e m a  to R i e m a n n .  Th i s  is recogn ized 
even by Laugwitz, who notes that Rie
mann's work i s  free of the re l i ance on 
ca lcu l at ion  and for m u l as req u i red by 
today's academics. 

Th is  metaphorical approach to math
emat ics  was stated by R iemann i n  h i s  
famous hab i l i tation paper, and, a l so, i n  
a posthumous ly  p u b l i s hed Philosophi
ca l Fragments. 3 In the fi rst part of the  
section entitled, "Attempt a t  a Theory of 
the  F u ndamenta l  Concepts of Mathe
matics and Physics as the Foundat ion 
for the Explanation of  Nature," Riemann 
states: 

" N atura l  s c i ence i s  the attem pt to 
u n derstand n at u re by means of exact 
concepts. 

"Accord i n g  to the concepts through 
which we comprehend nature, our per
ceptions are supplemented and fi l led in,  
not s i m p l y  at each moment,  but  a l so 
future percept ions  a re seen as neces
sary. Or, to the degree that the concep
tual system is  not fu l ly  sufficient, future 
perceptions are determined beforehand 
as probable; accordi ng to the concepts, 
what is 'poss i b l e, '  is determ i ned (thus  
w h at i s  ' necessa ry' and  converse ly, 
impossible) .  And the degree of possib i l 
i ty  (or  'probabi l ity') of  each i nd iv idua l  
even which i s  seen as poss ib le, i n  l ight 
of these concepts, can be mathemati-
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ca l ly  determ i ned, i f  the  concepts a re 
precise enough. 

"To the extent that what i s  necessary 
or p robab l e, accord i ng to these con
cepts, takes place, then this confirms the 
concepts, and the trust that we place in  
these concepts rests on t h i s  confi rma
tion through experience. But, if some
th i ng takes p l ace t h at is u nexpected 
accord i ng to our existing assumptions, 
i . e .  that is i m poss i b l e  or i mprobab l e  
accord i ng to them, then the task ari ses 
of com p l et i ng t h e m  or, i f  necessary 
reworki ng the axioms, so that what i s  
perce ived ceases to b e  i mposs i b l e  or, 
i mproba b l e. The comp let i o n  or  
improvement of the  conceptua l  system 
forms the  "exp l anat ion"  of the u nex
pected perception. Our comprehension 
of nature gradua l ly  becomes more and 
more complete and correct through th is  
p rocess, s i  m u  I taneo u s l y  penetrat i  ng 
more and more beh ind the su rface of  
appearances. 

"The h istory of causal natural science, 
in so far as we can trace it  back, show 
that th i s  is, in fact, the way our knowl
edge of natu re advances. The concep
tual  systems that a re now the basis for 
the natura l  sc iences, a rose t h rough a 
gradual transformation of o lder concep
tual systems, and the reasons that drove 
u s  to new modes of exp l a n at i o n  can 
always be traced back to  contradictions 
and i m probabi l i t ies that emerged from 
the older modes of explanation. 

"The formation of new concepts, i n  
so far as t h i s  p rocess i s  access i b l e  to 
observation, therefore takes place in  this 
way. 

"Herbart furnished the proof that con
cepts that a l low us to comprehend the 
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world-those whose origin we can trace 
neither in h istory nor in our own devel
opment because they are del ivered to us 
unnoticed through our  language-can 
be derived from this source, i n  so far as 
they are more than mere forms combin
ing s imple sense images; and therefore 
these concepts need not be derived from 
some special constitution of the human 
m i n d  w h i c h  p recedes a l l  exper ience 
(such as  Kant's categories). 

"Th is  proof of their origin in our abi l
ity to comprehend that which i s  given to 
us by sense perception, is important for 
u s, because i t  i s  o n l y  i n  t h i s  way that 
their  mean ing can by determi ned i n  a 
manner satisfactory for science . . . .  " 

Riemann recognized that the para
doxes which force such new concep
t ions on us are discovered in the investi
gat ion of non l i near ity in the 
infin ites imal ly smal l .  Th is  puts Riemann 
clearly in the Socratic trad ition of Cusa, 
Kepler, Leibniz, and Gauss and d iamet
r ical ly opposed to the Ari stote l i an  l i n
ear izat i o n - i n -the-sm a l l  methods of 
Newton, Eu ler, and Cauchy. 

Th i s  d isti nction i s  evident to anyone 
who knows the rea l  h i story of science.  
A brief, partial summary is in order here 
to supply the reader with the context i n  
which to  judge Laugwitz's book. 

Cusa Founded Modern Science 
By the t ime of the 1 440 publ ication of 

h i s  work On Learned Ign ora nce, 
N ic h o l as of Cusa had a l ready c h a l -

Christopher Lewis 
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lenged the Ptolemaic-Aristotel ian fixed 
u n i verse, by rev i v i n g  t h e  a n c i ent 
G reek/Egypt ian knowledge of a hel io
centric solar system, and hypothesizing 
that planetary motion was characterized 
by regular, non-constant curvature. 

Fol lowing Cusa's teachi ngs, Johannes 
Kep ler  sought to determ i ne the exact 
natu re of that  c u rvature .  I n  h i s  New 
Astronomy ( 1 609), Kepler s howed that 
the th ree rad ica l ly  d i fferent systems of 
Ptolemy, Brahe, and Copernicus, whi le 
mathematica l ly  equ ivalent, nevertheless 
devi ated from the act u a l  observed 
mot i o n s  of the p l anets . T h rough  a 
deta i led study of th i s  d iscrepancy with 
respect to the motion of Mars, Kep ler  
fou nd t h at er ror  to  be the i r  common 
assumption that p lanetary motion was 
characterized by constant, as opposed 
to non-constant, curvatu re. Presaging  
R iemann 's more genera l ized approach 
to mathematical physiCS, Kepler demon
strated that the error was not located in  
the  mathematics of Pto lemy, B rahe, or  
Copernicus,  per se, but  rather, i n  the i r  
i ns i stence on der iv ing physical  pr inci
ples from mathematical models. 

Such methods (s i m i lar to the d iscred
ited methods of today's systems analysis 
and information theory), Kepler showed, 
i m posed on the physical  un iverse, the 
u nder ly i ng assu m pt ions embedded i n  
t h e  m athemat ica l  model ,  i n  t h i s  case, 
constant curvature. In what amou nted 
to a new revo l u t i o n  i n  mathemat ica l  
physics, Kepler rejected th i s  Aristotel i an 
approach,  der iv ing  h i s  mathemat ica l  
formu lations from an hypothesis about 
the physical motion of the p lanets. That 
physical  hypothesis concerned the har
monic ordering of the solar system as a 

The Granger Collection, New York 

Abraham Gotthelf Kastner 
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whole. The character i st ics with i n  and 
among the  p lanetary orb its, a re deter
m ined by the principles u nderlying that 
h a rmo n i c  order i n g .  Kep l e r  demon
strated that these pri nciples are accessi
ble to human cogn ition. 

Kepler's d iscovery i s  paradigmatic of 
the type that Riemann refers to as requ i r
ing the re-working of assumptions and 
axioms, so as to generate the new con
cepts necessary to i mprove our knowl
edge. Yet, Kepler's physical  hypothes is  
found h is  mathemat i ca l  concept ions  
wanting, i n  the inabi l ity to  measure non
constant curvature in the i nfin ites imal ly  
smal l .  Rather  t h a n  a l te r  h i s  p h y s i c a l  
hypothesis  s o  t h a t  i t  conformed t o  t h e  
weakness o f  h i s  mathemat ica l  concep
tions, Kepler demanded the creation of 
a new mathematics.  In the penu l timate 
pages of the New Astronomy, Kep le r  
cal led on  future scientists to  provide the 
new concepts necessary to m e a s u re 
non-constant curvature in the infin i tesi
mally smal l ,  the which was suppl ied by 
Leibniz's invention of the calcu lus .  

Newton's Blunder 
Isaac Newton, who was notorious for 

his bel ief in the occult, rejected Kepler's 
method altogether, resort ing i nstead to 
p u re l y  mathemat ic a l  form u l at i o n s  to 
describe planetary motion. Reviving the 
now d i sc red i ted methods of Pto l e m y, 
Newton claimed to make no hypotheses 
concern i n g  the p h y s i c a l  u n iverse,  a 
claim later ridicu led by Riemann .  

As i f  to pa rody Kep le r, N ewton 
demanded that the physical world sub
m i t  to the forma l  mathemat i c a l  con
structs, i nsist ing that a l l  physical action 
took place against a backdrop of Eucl id
ean absolute space and t ime. Yet, such a 
requirement rendered Newton impotent 
to derive any knowledge of the physical 
world; hence, he  resorted to an  a lge
braic man ipu lation of the mathematical 
form of Kepler's physical princ iples,  i n  
order to construct h i s  theories of p lane
tary motion. 

This error of N ewton was wel l known 
to L e i b n i z ,  as expressed in the ce le
brated Lei bn iz-Clarke correspondence, 
and an understanding of i t  was transmit
ted to Riemann, by among others, Kast
ner and Gauss. That R iemann was wel l 
aware of this, despite several ,  seemingly 
pos it ive, references to N ewton in h i s  
pub l i shed works, i s  evidenced b y  the 
very method Riemann employed i n  a l l 
h is  work, and by the emphasis Riemann 
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p laced on Bentley's famous account of 
Newton's own admission that h is  princi
ple of act ion-at-a-d istance was ph i lo
soph ica l ly absurd. 

However, with the tremendous pol iti
cal  back ing of the B r it ishNenetian o l i 
garchy, the  l i near mathematical model
l i ng methods of Newton and E u l e r  
gai ned cu rrency d u r i ng t h e  1 8th cen
tu ry. 

From Gauss to Riemann 
I n  1 80 1 , Car l  F r iedr ich  G a u ss re

establ ished the authority of the method 
of Kepler and Leibniz with h i s  determ i
nation of the orbit of the asteroid Ceres, 
from o n l y  a sma l l  nu mber of observa
tions. Th is  accompl i shment, deemed to 
be impossible by Euler, was thrust upon 
the 24-year-o ld  G a u ss,  when a l l  the  
establ ished authorities i n  astronomy had 
fai led in the i r  attempt to locate Ceres, 
after P iazz i 's i n it ia l  observation .  Thei r  
fai l u re was the resu lt of  a deficiency i n  
method; a dependence o n  the l i neariza
t i o n - i n-the-sma l l  methods of N ewton 
and Eu ler. Gauss, uti l iz ing Kepler's prin
ciple that the solar system was harmoni
ca l l y  ordered, developed a method to 
measure that nonl i near harmonic order
i n g  p r i n c i p l e ,  i n  a n y  i n f in i tes i m a l l y  
smal l  interva l .  

G auss l ater took th i s  same approach 
in the doma i n  of geodesy, determ i n i ng 
the geometrical shape of the Earth, as a 
function of physical measurement. Here 
aga i n ,  it was Gauss's d i scovery that a 
v i rtu a l l y  i nf i n ites i m a l  d i screpancy, 
between the l e n gt h  of the m e r i d i a n  
measured astronomical ly, and that same 
length measu red a long the Earth's sur
face, was the result of a matter of princi
p le, not an error i n  measurement. L i ke 
Kepler, G auss had the i ntel lectual  forti
tude to know that  t h i s  s m a l l  d i screp
ancy, ( 1 6 seconds of arc) req u i red the 
reworking of assumptions and axioms. 
Gauss showed the imposs ib i l ity of deter
min ing the shape of the Earth by impos
i n g  a predete r m i ned m athemat ica l  
shape ,  a n d  then  f i tt i n g  the  phys ica l  
measu rements i n to that  shape. Aga i n  
adopting the method of Kepler and Leib
n i z ,  G a u ss created the mathemat ica l  
shape from the phys ica l  pr inc ip les on  
w h i c h  h i s  measurements were based . 
T h i s  l ed G auss to the deve lopment of 
tota l ly new concepts in geometry. 

U nder ly ing  G a u ss's work i n  astron
omy and geodesy, was a deep convic
tion that the axioms and assumptions of 

Eucl idean geometry, d id  not character
ize the real nat u re of space. A l though 
he  d i d  not  p u b l i sh h i s  c o m p l ete 
thoughts  on  the matter, G a u s s  stated 
repeated l y  i n  h i s  p r i vate correspon
dence and notebooks, that he bel ieved 
that  E u c l i d e a n  geometry was  not  the 
t rue one, and he strongly crit ic ized the 
bel ief of N ewton ,  E u ler, and Kant, that 
an absol ute Euc l idean space u nderla id 
the  p h y s i c a l  u n iverse .  Rather, G auss  
u nderstood that the  ax ioms underfying 
the true nature of space had to be deter
mined by physical measurement, and as 
such ,  were c h a racterized by an "ant i 
Eucl  idean" geometry. 

T h i s  work of Gauss  had a profound 
i nfluence on Riemann, as Riemann h im
self acknowledged i n  many locations. I n  
add ition to whatever private d iscussions 
the two men may h ave had, R i e m a n n  
stud ied very carefu l l y  Gauss's works o n  
curvature, geodesy, a n d  number theory. 
R i e m a n n  stated p u b l i c l y, what Gauss  
had on ly  asserted pr ivate ly  about  the  
anti-Eucl idean nature of  space, and  then 
proceeded to i n vest igate the i mp l  ica
t i o n s  of t h i s  concept, in  the phys ica l  
u n iverse. Th i s  l ed R iemann  to  develop 
the n ew mathemat i c a l  metaphors 
requ i red to represent action i n  an anti
E u c l idean doma i n ,  as reflected in h i s  
writi ngs on functions o f  a complex vari
a b l e , the  h y pe rgeometr ic  fu nct i o n ,  
Abe l i a n  fu nct ions ,  a n d  other  of h i s  
mathemat ica l  works .  T h i s  s a m e  ant i 
Eucl idean approach i s  a lso expressed in  
h i s  work o n  p h y s i c a l  and b i o l og i c a l  
quest ions,  s u c h  as h i s  celebrated work 
on shock waves, or the  phys io logy of 
the human ear. 

U n fo rtu n ate l y, t h i s  v iew is lost on  
author Detlef Laugwitz, who makes the 
c o m m o n  m i stake of d i v i d i n g  up R ie
mann's m ind i nto separate parts, a theo
retical,  a practical ,  and a ph i losophical ,  
thus rendering al l  Riemann's d iscoveries 
un intel l ig ib le.  

Consequent ly, a competent concep
tual h istory of R iemann's work is yet to 
be written. 

Notes -------------

1 .  The reader may find out for h i mself i n  
LaRouche's "Riemann Refutes Euler," 21st Cen
tury, Winter 1 995-96, pp. 36-47, among other 
locations. LaRouche's piece serves as foreword 
to the only Engl ish translation of Riemann's 
Philosophical Fragments (ibid, pp. 50-62). 

2. See, "The Becoming Death of Systems Analy
sis," Executive Intelligence Review, March 31 , 
2000, pp. 1 0-73. 

3. See note 1 .  
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A Thoughtful View of Edwin Land 
by Stuart K.  Lewis  

Insisting o n  the Impossible: The Life of 
Edwin Land, Inventor of Instant 
Photography 
Victor K. McElheny 
Cambridge, Mass.: Perseus Books, 1999 
Paperback, 511 pp., $22.50 

A l though most know Edwin  Land as 
the inventor of i nstant photography 

and the founder of the Polaroid Corpora
tion, Victor McElheny's biography shows 
the much broader range of the inventor's 
work and thought. Especia l ly  interesting 
was Land's or ig ina l  work on l i ght  and 
vision, which chal lenged the val id ity of 
the c lassical theory of color derived by 
James Clerk Maxwel l .  

I n  add ition to developing instant pho
tography, and the requ is ite un ique tech
nology of the camera, which uses chem
ica l ly  compl icated fi l ms, Land was a lso 
the i nventor of polarizing fi lters, a tech
no logy w h i c h  led to the l iq u id crysta l 
d isplays in innumerable pocket calcu la-
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tors and digital watches. 
Land was refreshingly honest about his 

method of d iscovery : D iscoveries were 
made, he said, "by some individual who 
has freed h imself from a way of th inking 
that is held by friends . . . but who have 
mastered the art of the fresh, clean look 
at the old, old knowledge_" 

The book, of course concentrates on 
L a nd's deve lopment  of the  Po l a ro i d  
i n stant fi lm  a n d  t h e  cameras t o  u s e  it .  
The author deta i l s  the complex i ty  
involved, noting that "the mere produc
tion of the SX-70 [camera developed by 
Polaroid in the 1 970s] must a l ready be 
counted as one of the most remarkable  
accomp l i shments i n  i ndustri a l  h istory. 
The project involved a series of scien
tif ic d iscoveries, i nventions, and tech
no log ica l  i n novations  in the f ie lds  as 
disparate as chemistry, optics, and elec
tronics." 

Land got started on i nstant photogra
phy when h i s  h i s  daughter asked h i m, 
after a photo had been taken, why she 
cou ldn't see the photo right away. S ince 
there has been so much scientific i nno
vation with i nstant photography, (Land 
is credited with more than 500 personal 
patents a lone) ,  one wonders whether 
Land could have made an  even greater 
contribution to society if a relat ive had 
gotten sick and h is  daughter had asked, 
"why can't we cure cancer?" 

Land viewed Po l a ro id  as h i s  l i ne of 
b u s i ness .  B u t  in h i s  spare t i me, and 
then, later i n  h is  l ife, after the company 
he  had fou nded th rew h i m  out, Land  
devoted h i s  sc ient i f i c  i nterest to  the  
study of  l ight and  vis ion.  (The Pol aroid 
Board voted Land out after the company 
lost m i l l ions of dol l ars by investi ng, on 
his ins istence, in  development of instant 
movies, at a t ime when video cameras 
were a l ready on the market. ) 

Challenge to Color Theory 
As author McEl heny recou nts, Land 

"continued to hold that c lassical theory, 
based on [James Clerk] Maxwel l 's three 
pr im ary colors was i nadequate.  That 
theory focused on t iny poi nts i n  a f ield 
of v iew. The co l o r  at each p o i n t  was 
based on  a rat i o  of the t h ree wave-
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lengths of l ight ."  Land bel ieved i nstead 
that "a wider area had to be considered : 
' Extended areas of the ret ina are signifi
cant  in determ i n i ng the sensat ion for 
each point in the i mage,' " Land said. 

Land carried out experiments in which 
wide ly  d i fferent s hades of co lor  were 
i l l um inated by exactly the same amounts 
of l ight of a part icu l a r  wave length, yet 
v i ewers reported that  the  sh apes st i l l  
kept t h e i r  same co lors .  Land a l so  
observed that the eye was more than just 
a l i ght  receptor :  "The photographer's 
l ight meter, Land said, cannot distinguish 
between a b lack cat in the sun l ight and 
a wh ite cat in  shadow, but humans can. 
'We tend to take for granted our abi l ity 
to know that  the s h adowed port ion i s  
a l so white a n d  not gray.' " The author 
l ater d iscusses scientific work by David 
H u be l  and Margaret L i v i ngston that  
found bra in  cel l s  in  the v isua l  cortex that 
responded to color. 

Some of Land's other projects were 
Po laro id's i nvolvement in war produc
tion during World War I I ,  and his partic
ipation in advisory bod ies that worked 
on the U - 2 ,  recon na i ssance sate l l i tes 
after the 1 95 7  Sputn i k  shock, and the 
SR-71 spy plane. 

Th is  book i s  worth read ing for all the 
t h i ngs you d i d n 't  know about  Edw i n  
L a n d .  A l though a good port ion o f  the 
book, in  careful deta i l ,  is about Polaroid 
fi lms  and cameras, the most i nteresting 
parts are Land's less wel l-known activi
t ies  a n d  thoughts on t h e  s c i e nt i f ic  
method. 
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Some Robotic Optimism 
Boing-Boing the B ionic Cat 
Larry L. Hench 
Westervil le,  Oh. : The American Ceramic 
Society, 2000 
Hardcover, 48 pp. ,  $17.00 

BOing-Boing is a welcome rel ief from 
the majority of c h i ldren's "science" 

books, wh ich  promote envi ronmental  
myths, glorify prim it ive society, or pro
mote the idea that the a im of science is 
to protect Mother  N atu re from the  
depredations of  that a l ien creature, man.  

In  th is  n ice ly  i l l ustrated story, p u b
l i shed by the American Ceramic  Soc i 
ety, a k ind ly  professor he lps out  a cat
loving young neighbor who is a l l ergic to 
cats, by b u i l d i ng h i m  a robot ic  cat-

AI DS and Infectious 
Diseases 
Continued from page 7 5  
i n ,  but so far, very l ittle action has been 
taken .  I n  a press release the day after 
the report went p u b l ic ,  S a n d ra T h u r
man,  D i rector of t h e  W h ite H o u se 
Office of Nat iona l  A I D S  Po l icy, sa id : 
"As the National I ntel l igence Counc i l 's 
report warns, as goes Africa, so w i l l  go 
I nd ia ,  Southeast Asia,  and the former 
Soviet U n ion. At the end of the day, th is  
global pandemic wi l l  make the bubonic 
plague of the Middle Ages pale i n  com
parison, u n l ess our response is  fi n a l l y  
commensu rate with t h e  magn itude of 
this emergency." 

The C l inton Admin istration has asked 
Congress for on ly  $ 2 50 m i l l ion to fu nd 
A I DS efforts overseas for the 2 0 0 0  
budget, a n  amount that wou ld not even 
scratch the surface of what is needed for 
treatment. There has been no discussion 
of how to add ress the l a c k  of h e a l t h  
i n frastructu re i n  Africa a n d  i n  most of 
the deve lop i ng-sector nat ions-infra
structure which must be bu i lt if the AI DS 
epidem ic i s  to be stopped . The cost of 
start ing adequate prevent ion efforts i n  
Africa would cost at least $ 2  b i l l ion and, 
according to U NAIDS, probab ly  $3 b i l 
l ion wou ld  be needed for treatment of  
AIDS in  Africa, a figure that many C l in
ton Admin istration offic ia l s  do not  d i s
pute. 

The b ig  q uest i o n  s u rrou n d i n g  the  
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c o m p l ete wi th  fi ber-opt ic  fu r. I t  
wa l ks,  i t  ta l ks, and when i t  l o l l s  i n  
the Sun, its batteries recharge. 

The author, a ceramics scientist, is  
the d i scoverer of the fi rst man-made 
materia l  to bond to l iving bone. A pro
fessor of ceramic engi neer ing for 40 
years, he now teaches at the Un iversity 
of London's I mperial Col lege of Sci
ence, Technology, and Medicine, and 
is the d i rector of the Imperial Col lege 
Centre for Tissue Regenerat ion and 
Repair. Hench was inspired to write th is  
book by h i s  grandch i ld ren, and fu rther 
adventures of the bionic cat are planned. 

Though science and the scientist are 
portrayed a bit simpl istical ly, the message 

p u b l icat ion of the CIA report, and the 
a c k n ow l edgement  by the N a t i o n a l  
Security Counc i l  o f  t h e  threat posed by 
the A IDS epidemic, is why did it take so 
l o n g ?  Why were the warn i ngs m ade 
m o re t h a n  a decade ago i gnored ? 
Helene Gayle, the Director of AIDS Pre
vention at the Centers for Disease Con
tro l ,  was q uoted by The Washington 
Post, say i n g :  "We saw it  com i ng, and 
we d i d n 't act as q u i c k l y  as we cou l d  
have. I ' m  not sure what that says about 
how seriously we took it, how seriously 
we took l ives in Africa." 

A Difference of Method 
Why d idn 't government offic ia l s  see 

that the resu l t  of c l i ng ing to their  pol i
c ies of austerity wou ld  create a g lobal 
infectious d isease catastrophe? How did 
LaRouche forecast this development 25  
years ago?  Sure ly  the  government had 
access to a l l  of the same i n formation  
that LaRouche's task force had, so  why 
did the government fai l ?  The answer has 
noth ing to do with information, but with 
a d i fference in  conceptual method. 

I n  h i s  o r i g i n a l  work i n  eco n o m i cs,  
LaRouche had found that the on ly  true 
measure of economic value is the power 
of the h u m a n  m i nd to d i scover new 
physica l  pr inc ip les. The rate of growth 
of human society depends entirely upon 
expand i ng the creative powers of the 
ind ividual mind;  th is is  realized i n  eco
n o m i c  progress as an i nc rease i n  the  
potential relative population density. 

He further recogn ized that human l ife 

� LlItr L. Hu)/·.h 
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is positive and optimistic. The only caveat: 
If you give this to a cat-loving chi ld who is 
a l lergic to cats, you w i l l  probab ly  be 
asked to construct your own bionic cat. 

-Marjorie Maze! Hecht 

exists i n  a metastable condition vis a vis 
the su rrou n d i n g  b iosphere. He  recog
n ized that the rep lacement of the guid
ing axioms of i ndustr ia l  society by the 
new paradigm of " i nformation society" 
wou ld mean a return in the economic 
sphere to l ooti ng of the society's pr ior  
i nvestments in  physical  i n frastructure. 
This dec l i ne in phys ica l  i nfrastructure, 
on a global  scale, wou l d  favor the out
break  of both new a n d  o l d  forms of 
infectious d iseases, which wou ld appear 
fi rst in the u nderdeve loped reg ions  of 
the world economy. 

I t  was from t h i s  standpo int  that 
LaRouche recognized that the dangerous 
s h ifts in po l icy  i n  economics, med ica l  
care, and science that had been adopted 
as part of the " New Age" paradigm 30 
years ago, wou ld lead to disaster. 

The cha l l enge now for the Adm i n is
tration, and the scientific commun ity, in 
part icular, is  to look at the research pro
posa ls, espec ia l l y  in optical biophysics, 
made by LaRouche in the early 1 980s, 
and i n it iate crash programs not on ly  of 
health i nfrastructure, but of basic med
ical research .  

Notes -------------
1 .  Central Intelligence Agency, "The Global Infec

tious Disease Threat and Its Implications for the 
U n ited States,"  N I E  9 9- 1 70 ,  Jan uary 2000 
(unclassified version released April, 30, 2000). 

2. I nternational Labor Organization, "HIV-AIDS: A 
Threat to Decent Work, Productivity, and Devel
opment: June 8, 2000. 

3. World Health Organization, "Overcoming Antimi
crobial Resistance,"June 2000. 
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forms elsewhere in the Universe. They 
assert that life is paradoxically both very 
common and almost nowhere and contend 
that the kind of complex life we find on 
Earth is unlikely to exist anywhere else, 
indeed it is quite possibly unique to our 
planet. 

2000/333 PP.jHARDCOVER/$27.50 

IS8N 0-387·98701.(J 

COPERNICUS 

M, FREEMAN, 21st Century 

Science & Technology, 

Washington, DC 

CHALLENGES 
OF HUMAN 
SPACE 
EXPLORATION 
This book tells the 
story of what was 
accomplished during 

the Shuttle-Mir program, based on the 
interviews granted to the author by three of 
the astronauts. It focuses on their descrip
tions of the human aspects of exploration of 
space and their attempts to solve problems 
both mechanical and interpersonal. It also 
describes (in considerable detail) the experi
ments in growing crystals, food, and tissue 
which they undertook during the Apollo 
/Soyuz and Shuttle-Mir programs and the 
lessons learned. Unlike other books that 
sensationalize the story of Mir, this book 
emphasizes the wealth of knowledge, 
research, and biomedical insights made 
possible by the Mir space station. 

a 2000/APPROX. 400 PP., 65 ILLUS. PR� SOFTCOVER/ $44.95/ISBN 1.85233.201-8 

SPRINGER PRAXIS SERIES IN ASTRONOMY AND 

SPACE SCIENCES 

S. CLARK, University of Hertfordshire, UK 

LIFE ON OTHER WORLDS AND 
HOW TO FIND IT 
The argument about whether or not extrater
restrial life exists elsewhere in the universe 
has raged for many years and many attempts 
have been made by means of radio signals 
to try to reach such life forms. As well as 
covering past and present efforts at picking 
up signals from space, this book highlights 
the philosophical concerns accompanying 
the possible confLrmation of other life forms 
in our universe, and discusses the physics 
and biological aspects of life on other 
worlds. 

PR� 2000/179 PP . .  28 ILLUS.jHARDCOVER )Gf $32.95/ISBN 1·85233.(J97·X 

SPRINGER PRAXIS SERIES IN ASTRONOMY AND 

SPACE SCIENCES 

D.M. HARLAND 

JUPITER ODYSSEY 
The Story of NASA 's Galileo Mission 

Focusing on the Galileo mission, this book 
relates the remarkable spacecraft's protract
ed gestation, the ordeal of its long haul out 
to Jupiter, and its ultimate triumphal 5-year 
exploration of the Jovian system. The story 
spans a full quarter of a century, drawing on 
the press conferences, technical papers, and 
essays of engineers and scientists involved 
in the mission. 

PR� 2000/APPROX. 400 PP.jSOFTCOVER )Gf $34.50 (TENT.)/IS8N 1-85233·3014 

SPRINGER PRAXIS BOOKS IN ASTRONOMY AND 

SPACE SCIENCES 

ALSO BY DA VID HARLAND

EXPLORING THE MOON 
The Apollo Expeditions 

"A detailed guide to what the astronauts did 
during their stays on the lunar surface . . . .  
Walk[sJ the reader through the prospecting 
excursions and then incorporate[ s1 decades 
of subsequent analysis to put the explo
rations of dust, rocks, craters, and rilles illto 
geologic context. .. - SKY & TELESCOPE 
Based on the transcripts of what the astro
nauts said while carrying out their duties, 
and numerous photographs taken at each 
step (and on each drive) of the exploration, 
this book provides a graphic and lively 
account of what can arguably be described 
as humanity' S  greatest feat of exploration. 

a 1999/411 PP . •  24 ILLUS.jSOFTCOVER PR� $39.95/ISBN 1-85233.(J99-6 
SPRINGER PRAXIS BOOKS IN ASTRONOMY AND 

SPACE SCIENCES 

D. ASCHER, Konigswinter, Germany 

MISSION JUPITER 
The Spectacular ]oumey of the Galileo 
Space Probe 

This beautifully illustrated book brings us 
the exciting story of the Galileo mission to 
investigate Jupiter. The noted astronomer 
Daniel Fischer, co-author of Hubble: A New 
Window to the Universe and Hubble 
Revisited: New Images from the Discovery 
Machine, takes us behind the scenes to 
present the mission's background, the 
problems it encountered early on, and how 
these were resolved. 

2000/APPROX. 256 PP., 112 ILLUS. 

HARDCOVER/$32.00/ISBN 0·387·98764·9 

COPERNICUS 

D.l. SHA YLER 

DISASTERS AND ACCIDENTS 
IN MANNED SPACEFLIGHT 
As the International Space Station (ISS) 
takes shape, this timely book reports on the 
dangers connected with our dramatic ven
tures into space. It also offers a detailed 
account of high-altitude flight's fascinating 
history. The book first describes the early 
days of stratospheric balloon flights and 
rocket planes, continues with orbital and 
lunar programs such as Gemini, Apollo/ 
Soyuz, and the Space Shuttle, and culmi
nates with the ISS and further planetary 
explorations. 

a 2000/APPROX. 300 PP.jSOFTCOVER PR� $34.95/IS8N 1-85233.225-5 

SPRINGER PRAXIS SERIES IN ASTRONOMY AND 

SPACE SCIENCES 

C. R. MCINNES, The University of Glasgow, UK 

SOLAR SAILING 
" . . .  the reference book on solar sailing . . .  
highly recommended. " -SPACEFLIGHT 

The book provides the first detailed account 
of solar sailing at a high technical level that 
is also accessible to the scientifically informed 
layman. Solar sail orbital dynamics and 
solar radiation pressure form the foundations 
of the book, but the engineering design of 
solar sails is also considered, along with 
potential mission applications. 

PR� 1999/296 PP., 98 ILLUS./SOFTCOVER )Gf $89.95/ISBN 1·85233·102·X 

SPRINGER PRAXIS SERIES IN ASTRONOMY AND 

SPACE SCIENCES 

To Order: 
CAlL TolI·Free ;1-800-SPRINGER, 
8:30 AM • 5:30 PM ET; Please mention 
S1329 vwhen ordering by phone. 
FAX 201-3484505. 
WRfJE to Sprlnger.ve�ag New York, Inc., 
AnN: K. Quinn, Dept. S1329, 175 Fifth 
Avenue, New York, NY 10010-7858. 
EMAIL orders@springer·ny.com 
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