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Note to Readers 

With this issue Fusion completes the transition 
to a new computerized subscription fulfillment sys­
tem that is geared to accommodate 20,000 sub­
scribers and up. We apologize for the delay that 
our growing pains caused in the delivery of the 
September issue, and we are sorry that we could 
not answer all the inquiries about the issue per­
sonally. 

From now on, subscribers can expect to receive 
each issue by mail the week before the beginning 
of the month that the issue is dated. 



Editorials The Real Choice 
Since the Fusion Energy Foundaiion is in the middle of the fight for nuclear 

power and progress, we have an unusual insider's view of the politics of 
energy. From that vantage point we can anticipate that the press and a number 
of presidential candidates will attempt to offer the population the wrong set of 
choices on the energy issue. Now is the time to set the record straight. 

As the articles on fusion in this issue indicate, fusion energy is as near as a 
decade away once we begin a crash engineering effort to build a test reactor. 
At the same time, the harnessing of the most efficient fusion reactions to 
produce cheap electricity, raw materials, and synthetic fuels will require fun­
damental advances in theoretical physics that can be achieved only with a 
broad effort in basic research. We can guarantee the economic resources and 
the political climate required for both projects to succeed only if the United 
States pursues a massive program for nuclear fission reactor production and 
export during the next decade. 

Compare this perspective to the choice now offered to the nation by the 
media: either a modest nuclear buildup as part of militarization of the econ­
omy, or a nuclear shutdown inspired by the environmentalists and zero-
growthers. 

FUSION 



Seabrook and the 
American Majority 

One of the most important tests of the ult imate effect of the Three Mi le 
Island incident wi l l be decided in New Hampshire this fall. Emboldened by the 
barrage of antinuclear press and the weak-kneed response of most political 
f igures to T M I , the antinuclear forces wil l be gathering for a showdown at the 
beleaguered Seabrook nuclear plant October 6. 

Unlike past demonstrations called by the Clamshell Alliance and related groups, 
there is no coyness this t ime about the intent ion of the demonstrators to use 
violence as a crucial tactic in forcing a nuclear shutdown. Therein lies the test. 
It is not their strength on the nuclear issue as such on which the demonstrators 
wi l l be acting. Knowledgeable observers know that the Clammies represent 
only the hard-core environmental ist and terrorist leftovers of the 1960s radical 
movements. This minori ty is wi l l ing to mount such a provocative challenge 
only because the majority of the populat ion so far has lacked effective leader­
ship to articulate the way in which nuclear power fits together coherently With 
a ful l economic program to restore the nation's economy. 

It is this larger issue that the voters of New Hampshire wil l be intensely 
debating throughout the fall and winter prior to the February presidential 
preference primaries. New Hampshire is not a state that takes its presidential 
polit ics l ightly. Therefore, prodevelopment forces in America have a unique 
oppor tun i ty here. 

Fusion magazine promises its readers the fo l lowing service. We wi l l demand 
of all the candidates their energy policies and wi l l report faithfully how the 
candidates rise to the challenge of Seabrook and New Hampshire. 

Both these policies have an absolutely common out look, however. It is the 
out look promoted by the New York Counci l on Foreign Relations in its 1980s 
Project and documented in this issue. The Counci l on Foreign Relations holds 
that the main enemy is technological progress; therefore, the leading ad­
vanced industrial nations and the wor ld economy must be put through " con ­
tro l led dis integrat ion" to maintain the hegemony of Malthusian polit ical and 
economic inst i tut ions. 

Two Examples 
Two examples of such "cho ices" are outgoing Energy Secretary James Schles-

inger and AFL-CIO Secretary-Treasurer Lane Kirkland. Al though they appear to 
differ marginally in their public statements on nuclear policy, Schlesinger and 
Kirkland represent exactly the same New York and London-based policy. 

Self-proclaimed Malthusian Schlesinger—the man who opened the Atomic 
Energy Commission to environmental challenges of nuclear licensing and who 
moved the fusion t imetable back 30 years whi le lying about the availability of 
oi l—declared in his August farewell address that he is now in favor of a slight 
nuclear bu i ldup in order to prepare for military confrontat ion in the Mideast. 

Meanwhi le , British-trained Kirkland wants unions to go antinuclear and 
prosolar to punish the util it ies for what he calls "ant i labor" policies. 

American businessmen, scientists, and workers should not be fool ish enough 
to buy either of these false choices. As the special report in this issue indicates, 
such "cho ices" are the result of a nasty little set-up involving antigrowth 
elements in both the Atomic Industrial Forum and the AFL-CIO. 

The real choice, and the only one in the national interest, is the full nuclear 
development program we have out l ined here and spelled out many times in 
the past. It is also a policy that the healthy pro-American majority in industry 
and labor can work for together—and w in . 

ON SINGULARITIES 
To the Editor: 

The July 1979 issue leaves me 
severely disappointed . . . . 

The article presenting the Rieman-
nian economic model appears rathei 
ignorant of the current state of eco­
nomic theory as it pertains to the 
analysis of jumpl ike discontinuous 
economic phenomena. Contempo­
rary economists are in no way locked 
into a linear view of the wor ld as the 
article seems to imply. The authors 
place great importance on singulari­
ties but appear unaware of the majot 
applications that have been made of 
Catastrophe Theory to the analysis of 
macroeconomic phenomena. I am en­
closing one such example by Profes­
sor Varian [H.R. Varian, "Catastrophe 
Theory and the Business Cycle," Eco­
nomic Inquiry 17:14 (1979)] to illus­
trate what I mean by this . . . . 

Kenneth R. Kleefeld 
Rockaway, New Jersey 

The Editor Replies 
You seem to have been confused 

by our use of the term singularity. 
We have used the term in the original 
Riemannian sense to describe the ap­
pearance' in an otherwise smooth 
manifold of a j ump, hole, cliff, or sim­
ilar structure whose significance is a 
qualitative change in the equations 
describing that manifold. The occur­
rence of a phase change is the analo­
gous situation in physics—a singularity 
means new interactions, new time and 
length scales, new symmetries, and 
"h igher -order " interactions that can­
not , in pr inciple, be described wi th in 
the old mani fo ld. The singularity in a 
Riemannian sense is not part of the 
o ld manifold that gave rise to i t ; it is 
part of the succeeding mani fo ld. 

Catastrophe theory, wh ich , as you 
point out , is the best conventional 
economists have done, deals wi th a 
totally different sort of singularity. The 

Continued on page 4 



Letters 
Continued from page 3 
Varian article merely examines the 
folds that appear in the manifolds 01 
some simple differential equations ir 
economic theory, but the question ol 
qualitative change, technological de­
velopment, and of singular processes 
are neither raised or dealt with in the 
paper. Varian and other economists 
deal with a fixed set of equations. The 
basic question of the evolution of 
those equations, a process always 
mediated through Riemannian sin­
gularities, is totally foreign to their 
approach. Our Riemannian model is 
the first attempt to use these ideas 
in mathematical economics. 

Dr. Steven Bardwell 

COLLABORATION REQUESTED 
To the Editor: 

I hope the research efforts of the 
American Society of Agronomy, of 
which I am a member, will put the 
environmentalists to sleep. The en­
vironmentalists have advocated re­
placing tractors with horses and mules, 
which would require much of our 
farmland to feed. You can imagine 
what this would do to our agricultural 
exports, and possibly also to our do­
mestic food supply. 

Environmentalists also complain that 
high-cost imported fuel is being used 
to produce agricultural products. They 
don't seem to realize that our agricul­
tural exports total in the neighborhood 
of $27 billion each year; our oil im­
ports total about $44.5 billion. In other 
words, using only 3 percent of the 
total U.S. energy supply, agriculture 
is able to make more than one-half of 
the money we spend to import oil, 
plus supply all of the food and fiber 
we need for our domestic market . . . . 

Not one barrel of oil should be used 
for generating electricity. Plutonium-
based high-energy nuclear reactors 
should produce 100 percent of our 
electricity, and by exporting these 
reactors together with agricultural ex­
ports we can pay for all the oil we 
need. 

I request that you collaborate with 
the ASA for putting to sleep every en­
vironmentalist idiot who has diverted 
the attention of all of us committed 
to scientific research to defending 
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our work. Then we can get back to re­
search for developing new technolo­
gies to feed the world and solve the 
problems of mankind. 

Brian Wilson 
Fort Hood, Texas 

To the Editor: 
As a biologist with a PhD and a bi­

ological research company, I have 
always been amazed how ecologists 
and conservationists defeat them­
selves in their paranoid attempts to 
make the human race live in the Stone 
Age—and prevent other life forms from 
change . . . . 

We have enough nuclear fuel in 
storage to furnish the United States 
with 500 years worth of energy. We 
can blame the environmentalists for 
the waste of our precious fuels and 
the higher fuel costs. 

The ecologists try to keep most life 
forms, including the human race, from 
evolving by stopping its "mechanism" 
of environmental change and pro­
gress. No group will ever stop man­
kind, science, and evolution . . . . 

Dr. Michael P. Kiefer 
President, M.P.K. Omega Co. 

Amarillo, Texas 

To the Editor: 
. . . I am an electronics engineer 

. . . and have been favorably impress­
ed with the two issues [of Fusion] I've 
read. 

I do some spare-time research on 
mechanics and gravitation and do find 
comments in Fusion refreshing and 
illuminating as to direction of needed 
changes in physical theory. 

John A. Holly 
Palo Alto, Calif. 

To the Editor: 
I commend your efforts to raise 

the political consciousness of this 
country against the uninformed and 
misguided liberal element in our 
government headed by Senator Ted 
Kennedy of Massachusetts. 

Although my own feelings on nu­
clear energy are ambivalent, I would 
like you to accept the enclosed dona­
tion and keep up the good work since 
I heartily agree with your proposal to 
retire Mr. Kennedy from public office. 

Jack Welch 
Basking Ridge, New Jersey 

The 
Lightning 
Ro8d 8 

My dear friends: 
You don't hear it talked about much 

now, but King George III of England 
was one of the leading environmental­
ists of his day. When I was the United 
States of America's first ambassador 
to France, I received a message that 
King George's consumer experts had 
decided my lightning rods were un­
safe. Since the king, what with Buck­
ingham Palace and all his country es­
tates, was probably the leading con­
sumer of lightning rods in the whole 
British Isles, the people who sent me 
the news thought I would be pretty 
upset to hear that he had ordered all 
my sharp-pointed rods taken down, 
to be replaced with blunt-tipped spec­
imens. ("We do not follow the de­
signs of rebels," I believe George III 
said.) 

I wrote to my friends in London: 
"The king's changing his pointed con­
ductors for blunt ones is a matter of 



small importance to me. If I had a 
wish about it, it wou ld be that he had 
rejected them altogether as ineffectu­
al. For it is only since he thought h im­
self and family safe f rom the thunder 
of Heaven that he dared to use his 
o w n thunder in destroying his inno­
cent subjects." 

Whether it is a king's wh im or a 
mul t i tude's, science is no respecter of 
opin ions, but only of Cod's t ru th . 

* * # 

Our Constitution-fiddlers are playing 
a new tune, I am to l d : Jimmy Carter 
and John Connally have each proposed 
a constitut ional amendment l imit ing 
the president to a single term of six 
years. If memory serves me right, this 
experiment has been tried before . . . 
in the const i tut ion of the Confederate 
States of America. That same docu­
ment prohib i ted the South f rom using 
taxes or tariffs to promote internal im- • 
provements—roads, canals, railro9ds 
and so fo r th . We l l , we all remember 
w h o w o n that round. Isn't it about 
t ime Americans got down to the busi­
ness of teaching our polit icians to stop 
tinkering w i th the Const i tut ion, and 
do a litt le scientific investigation of how 
we old folks made it work? 
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News Briefs 

ANTINUCLEAR GROUPS PLAN VIOLENCE AT SEABROOK 
The antinuclear demonstration at the Seabrook, N.H. nuclear plant Oct. 6 

will mark a turn of the U.S. environmentalist movement toward overt terror 
tactics, according to several different sources. The Seabrook event, which 
features Jane Fonda and Tom Hayden, is sponsored by the Clamshell Alliance 
and the Coalition for Direct Action at Seabrook and is supported by cam­
paigners for California Governor lerry Brown and state organizers for Senator 
Ted Kennedy. 

Organizers for the demonstration intend to trigger a violent confrontation 
with the New Hampshire police authorities that will serve as a jumping-off 
point for a series of civil disturbances at other nuclear plant sites across the 
country. As a spokesman for the Boston chapter of the Coalition for Direct 
Action at Seabrook described it: "It's going to be an action demonstration. 
We're going to take over the site . . . . We're tired of civil disobedience . . . . 
We've allowed them to drag us off before; this time we're not going to. We're 
not recognizing the authority of the government or the police." 

"We're prepared to have a mass fence takedown . . . enabling two to three 
thousand to have one point to get in , " the organizer said. 

One ominous tipoff to the surfacing of violence appeared in a recently 
published pamphlet, Midnight Notes, that is circulating at "movement" book­
stores. Midnight Notes is authored by a collective in Brooklyn, N.Y. that also 
constitutes the "Committee Against Repression in Italy," a group that supports 
the terrorist Red Brigades. The pamphlet calls for the antinuclear movement to 
give up on its stand for passive resistance and adopt the violent resistance 
tactics of the European terrorist groups. 

As a model, the pamphlet cites the bombing of a nuclear power station in 
Spain by ETA, a Basque terrorist group that killed two construction workers. 
The bombing, the pamphlet says, ". . . did not impede the antinuclear move­
ment, but widened its impact . . . . At first the official nonviolent organiza­
tions denounced these actions as 'directed against the movement and harmful 
for its growth,' but later this hard line weakened and they accepted bomb 
attacks, if the bombings were carefully and cleanly executed without damage 
to the environment, nature, or 'living creatures'," 

The Fusion Energy Foundation and the Executive Intelligence Review will 
issue a full report on the persons and plans involved in the terror scenario. In a 
preliminary report on the terror plan, the Executive Intelligence Review re­
vealed that Kidder, Peabody Co., the major investment house selling stocks 
used to build the Seabrook plant, has a representative on the board of the 
Fund for Peace, one of the key funders and controllers of the antinuclear 
movement. 

WORLD BANK ISSUES ANTIGROWTH REPORT 
The second annual "World Development Report," released by the World 

Bank Aug. 16, continues the agency's antiprogress campaign. Complaining that 
the "impetus for urban growth is inexorable" in the Third World, the report 
proposes "to meet the needs of the majority of residents at low cost" by ending 
such services "for the wealthier" as subways and substituting for water-borne 
sewage systems "upgraded pit latrines." 

NRC FINDINGS SUPPORT FEF CHARGES OF SABOTAGE 
"The detailed evidence in the just-released report of the Nuclear Regulatory 

Commission on its investigation of Three Mile Island supports the possibility 
that sabotage was the most likely cause of the closing of both emergency 
feedwater system block valves prior to the start of the March 28 incident at the World-Bank-style development 



nuclear plant." This was the conclusion of Jon Cilbertson, Fusion Energy 
Foundation director of nuclear engineering, in a review of the NRC report. 

Cilbertson concludes that NRC investigators did not want to investigate the 
sabotage possibility, even though they had eliminated the other five of six 
possible causes for the valve closure. The NRC report states firmly that the 
closure of these valves produced reactor conditions that misled the plant 
operators and had a definite effect on the progress of the incident during the 
first 20 to 30 minutes. 

The Cilbertson review will appear in the November issue of Fusion. Pre-
publication copies are available from the FEF at $10 per copy (free for FEF 
members). 

FRENCH HAIL RIEMANNIAN ECONOMIC MODEL 
The fortnightly French magazine Tendances and Conjonctures, which is 

widely read by Caullists, reviewed the Fusion Energy Foundation )une confer­
ence in Paris on the industrial development of Africa in its July 16-31 issue, 
giving special emphasis to the presentation at the conference of the new 
Riemannian economic model. Under the headline "Capital Formation Is an 
Economic Imperative," the magazine wrote: "In this period of rapid evo­
lution . . . the perfecting of forecasting techniques is particularly precious. 
The new cybernetic tool recently evoked . . .on the occasion of a meeting on 
the development of Africa, stands qualitatively and numerically superior to the 
present input-output econometric models. 

"The new 'Riemannian model,' conceived by Uwe Parpart, Steven Bardwell, 
and a team of economists, computer analysts and physicists, starting from a 
conception of Lyndon LaRouche . . . assumes the essential task of simulating 
the real impact of discontinuities corresponding to the shock waves studied by 
Riemann, and has allowed for the conceptualization of an effective com­
puterized forecasting model. This tool allows one to measure the variation 
represented by the qualitative change from one technological model to 
another . . . ." 

• 

SAFE FOUNDER ON ANTINUCLEAR BOARD 
A research report on the environmentalist movement by the Executive Intel­

ligence Review has revealed that Alfred Slaner, a founder of the Society to 
Advance Fusion Energy (SAFE;), is a member of the board of trustees for the 
Fund for Peace, a foundation that has helped sponsor antinuclear activities. 
Also on the Fund for Peace board is Barry Commoner, the arch foe of nuclear 
power and technology who recently formed the "Citizens Party" to advance 
antinuclear environmentalist issues in the 1980 presidential campaign. 

Fusion's August-September issue exposed SAFE as an organization set up 
explicitly as an antinuclear group concerned with stemming the political impact 
of the Fusion Energy Foundation. 

LOUSEWORT LAURELS TO AID NUTRITIONIST 
This month's lousewort laurels award goes to Samuel Kahn, senior nutrition 

advisor for the U.S. Agency for International Development in Washington, 
D.C. Kahn has proposed the addition of leaves to the human diet "to improve 
the nutritional quality of foods." 

"Right now, leaves are the most abundant protein source in all of nature, 
and we would never run out of food," Kahn said. 

The lousewort award committee is investigating the connection of Kahn's 
proposal to the many bills in Congress that would fund leaf-raking projects for 
the unemployed. 



For the majority of Americans who 
are pronuclear, it is distressing to see 
the nuclear industry take a beating from 
the pint-sized environmentalist move­
ment without fighting back, As this 
special report indicates, the problem 
stems from the very top of the indus­
try and its trade association, the Atomic 
Industrial Forum. 

This report was compiled by Leif John­
son, a correspondent for the Execu­
tive Intell igence Review. The candid 
interview with Roger]. Sherman, upon 
which parts of the report are based, 
was provided by a Washington, D.C. 
source in early August 1979. 

The editors note that there are sev­
eral AIF staff members who more ac­
curately reflect the majority view in 
the nuclear field and who do not share 
the views of AIF board chairman Sher­
man and AIF president Carl Walske. 

" I was in the small minori ty who 
wanted a l imited morator ium on nu­
clear plants just after Three Mi le Island 
to dampen the publ ic backlash. But 
then I didn't support the Kennedy six-
month morator ium because there al­
ready was a de facto morator ium and I 
d idn ' t see the need for anythingelse." 

The words of a moderate environ­
mentalist? Perhaps an underling of 
James Schlesinger or a think-tanker 
f rom Brookings Institution? 

The comment came f rom Roger J. 
Sherman, chairman of the Atomic In­
dustrial Forum, Inc., a wor ldwide trade 
association for the nuclear industry. 
Sherman is also chairman of the board 
of Ebasco Services, a top U.S. nuclear 
contractor and pr ime contractor at the 
Princeton Large Torus experiment. 

The candid Sherman remarks are 
likely to cause a quiet but far-reaching 
scandal. For many of the contractors, 
manufacturers, law f i rms, engineers, 
nuclear power operators, and other 
nuclear users who make up the 600 
wor ldwide members of the AIF and its 
$4 mi l l ion annual budget, the un-
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An Interview with 

AIF Chairman 
Roger J.Sherman, 

Question: What do you think about 
the cabinet shakeups, specifically 
Schlesinger's ouster? 

Schlesinger was a good man, a br i l ­
liant kind of guy . . . but sometimes 
abrasive. You know, he had a hell of a 
job to do pul l ing together all those 
disparate groups into the DOE. 
Question: But he was known as anti-
nuclear. 

O h no, he was pronuclear, very 
much. I really don ' t know how he 
stood on fusion. I don ' t th ink an un-
proven and new concept l ike fusion 
needed all the funds the government 
originally asked for. I think what we 
have is enough. You can't put a lot of 
money into something that may not 
pay out . . . . 

Question: Nuclear export policy is 
a big item in Washington now . . . . 

W e have to probably go w i th the 
fast breeder. France is going hell bent 
for this. I th ink that France blew up 
the Iraqi deliveries. Everyone is wor­
ried about prol i ferat ion, the French 
too , and one possible solution is re­
gional reprocessing plants under 
broad supervision. 
Question: Why would the French 
blow up the Iraqi nuclear deliveries? 

avoidable conclusion is that the trade 
association for the nuclear industry is 
antinuclear. 

Consider the fo l lowing record: 

(1) The AIF never objected to the 
October 1978 report on nuclear wastes 
by Act ing Undersecretary of Energy 
John Deutch, whose misleading con­
clusions about the impossibil ity of im­
plement ing a near-term solut ion for 
nuclear waste storage was an imme­
diate danger not only to the industry 
that the AIF purports to represent but 
also to the future generation of power 
for the nation in which the great ma­
jor i ty of its members live. 

(2) The AIF never objected to the 
June 18 appointment of environmen­

talist Mitchel l Rogovin as head of the 
Nuclear Regulatory Commission's in­
dependent investigation of Three Mi le 
Island. Rogovin was the general coun­
sel to the openly antinuclear Common 
Cause and served as vice chairman of 
the Center for Law and Social Policy, a 
group that has developed "radical law­
yers" who defend terrorists and that 
has f i led three suits to prevent the 
export of nuclear fuel to India. 

Rogovin is a fel low and general coun­
sel to the Institute for Policy Studies, 
wh ich is known to be connected to 
the fund ing, t ra in ing, and deployment 
of environmental ist-terrorist groups, 
inc luding the Weatherunderground, 
Black September, and the Baader Mein-

Special Report 

Is the Atomic Industrial Forum Antinuclear? 



hof gang. Currently, Rogovin is a mem­
ber of the New York Counci l on For­
eign Relations, whose 7980s Project 
documents demand a "cont ro l led dis­
integration in the wor ld economy. " 

Nevertheless, an AIF spokesman was 
quoted in the Washington Post June 
18 as approving Rogovin's appointment 
because "he doesn't seem to have an 
axe to g r i n d . " 

(3) The AIF has consistently refused 
to investigate the possibil ity of sabo­
tage at Three Mi le Island, despite their 
technical expertise that wou ld conf i rm 
that the occurrences at the plant must 
have involved deliberate intervent ion. 
In fact, Roger Sherman to ld one inter­
viewer: " A t least the industry is no 
longer calling TMI an incident, but is 
being honest about its being a 'major 
accident ' . " 

(4) In a speech to the European Nu­
clear Congress in Hamburg, West Ger­
many May 8, AIF president Carl Walske 
contr ibuted to the pessimism and hys­
teria after Three Mi le Island by declar­

ing : " W e shall be considering the les­
sons f rom Three Mi le Island and . . . I 
am hopeful that we shall be through 
this per iod in one, two , or three years 
at most. I have anticipated two or three 
years of near zero orders for nuclear 
plants and coal plants as wel l . There 
wi l l remain, as we now project the 
fu ture, the small probabil i ty of acci­
dents that can kil l thousands." 

(5) AIF chairman Roger Sherman is 
support ing )ohn Connally for the Re­
publican presidential nominat ion, de­
spite the fact that Connally to ld 15 
mi l l ion Americans on ABC's "Issues 
and Answers" program Sunday, July 
29, that he favored synthetic fuels and 
he ignored direct questions on the 
subject of nuclear power. 

(6) Marie Dunkel , an AIF staff mem­
ber in Washington, to ld the internal 
security director of the American Le­
gion the deliberate lie that the FEF 
was a "radical organizat ion" that ad­
vocated "nat ional izat ion of the nu­
clear industry"—resul t ing in the can­

cellation of the FEF's scheduled speech 
on nuclear power before the Pennsyl­
vania American Legion convent ion in 
Pittsburgh July 13. 

Notcoinc identa l ly , Marie Dunkel is 
the AIF official to w h o m energy spe­
cialist Mi l ton Copulos of the Heritage 
Foundation refers callers interested in 
learning about pronuclear events. The 
AIF participated in the British-run Her­
itage Foundation's allegedly pronuclear 
conference last winter that tr ied to 
keep pronuclear organizing contained 
to a local level. Earlier last year, Heri­
tage Foundation official Francis Wat­
son was the source of an anti-FEF slan­
der that Heritage circulated among 
business and industrial layers. 

(7) Perhaps most te l l ing, the AIF has 
no national program or strategy for 
nuclear power development to which 
the organization is commit ted—a fact 
that was put to them strongly not by 
their own members, but by the heads 
of the bui ld ing trades union in a mid-
July meet ing in Washington, D.C. 

It gives them a couple of years to 
replace them. . . . 
Question: What is shaping up 
after Three Mile Island? 

I was in the small minor i ty who 
wanted a " l im i ted mora to r ium" just 
after Three Mi le Island, to dampen 
the publ ic backlash. I d idn ' t support 
the Kennedy morator ium because by 
that t ime the public op in ion polls 
were swinging back to nuclear—you 
know crises have only a certain half 
l i fe—and there was a de facto mora­
tor ium anyway, wh ich was sufficient. 
In fact, the NRC can't process any ap­
plication right now because they have 
their top hundred people on the 
Three Mi le Island case and there's just 
no supervision for the intricate proc­
ess of guiding an application through. 

The Hart amendment was—I sup­
pose is, I don ' t know where it is— 
really crazy. More people would get 
hurt in evacuations than in any ac­
cident. I'm glad, by the way, that 
the industry is no longer calling 
Three Mi le Island an incident but is 
being honest about its being a "major 
accident ." 

Question: Who is organizing the 
pronuclear demonstration in Rocky 

Flats, Colorado? I hear that General 
Haig is speaking. 
. . . I was del ighted to hear that Haig 
wi l l be there. He's one hell of a good 
speaker. I heard him in Washington 
just after Erlichman and Haldeman 
were out and he gave a hell of a good 
speech. As far as being a presiden­
tial candidate, I don ' t know where his 
base wou ld come f rom. Personally, I 
th ink a Connally-Anderson ticket 
wou ld be just right. Connally wou ld 
pick up the conservative Texas mi l ­
l ionaire and oi l support—he's got a 
lot of money—and Anderson wou ld 
pick up the liberals. Haig could be 
the man above polit ics, that's the mi l­
itary image, and I th ink Reagan wou ld 
be a bloody disaster. 

Handsome 
But Connally is very impressive. I 

know him personally, have been w i th 
h im in small meetings like a dozen to 
14 persons in executive situations and 
he is just br i l l iant, quick, incisive, 
and decisive. I knew him when Ebas-
co was a subsidiary of Hal l ibur ton. 
He was on the Hal l iburton board. He 
wou ldn ' t alienate the liberal and he 
is very handsome on television. The 
ladies wou ld go for h im. 

Question: But what about Connally's 
attempts to eliminate the Davis-Bacon 
Act? The unions wouldn't go for that. 

Wel l , Connally is very astute. You 
know, if it came to that, I think he 
w o u l d just count up the votes and 
make up his m ind . Ebasco isn't that 
affected and I'm personally not against 
Davis-Bacon as long as it's reasonably 
administered. . . . 

Just last week I had a meet ing w i th 
the bui ld ing trades leaders in Wash­
ington. I felt that I. had to at tend— 
otherwise the meet ing wou ld have 
been handled by Paul Turner, who set 
it up—because the union presidents 
felt the industry had slackened off 
f rom nuclear support. I t r ied to assure 
them there was no erosion of indus­
try support. 

Question: Did anything concrete 
come from the meeting? 

I d idn ' t want to say anything too 
concrete. You know these guys are 
consummate polit icians. They sit on 
every w o r d and make more of what 
you say than what you meant. . . . I 
know the minds of these guys. I was 
one of the four industry people on 
the Nuclear Construct ion Stabiliza­
t ion Agreement. . . . 
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CIO shift f rom a nominal ly pronuclear 
posit ion to effectively endorsing the 
antinuclear position of the United Auto 
Workers un ion. This wou ld help set 
up a larger labor base for an anti-
nuclear presidential candidate like Ted 
Kennedy and at the same t ime force 
nuclear supporters to back whatever 
other candidate comes out wi th a mild­
ly pronuclear Heritage Foundation po­
si t ion. 

Locals Not Informed 
According to local Building Trades 

leaders that Fusion has contacted, the 
AFL-CIO is not discussing the anti-
nuclear shift w i th locals. Instead, the 
Bui lding Trades Department placed an 
advertisement warning the utilities not 
to count on the Building Trades for 
nuclear support in The Democratic 
Left, magazine of Michael Harrington's 
Democratic Socialist Organizing Com­
mit tee, wh ich is aimed at the pro-Ken­
nedy constituency. 

Bacon Act. The act guarantees pay­
ment of union wages on federal, con­
struction jobs. 

Whi le Davis-Bacon is an important 
issue in its own right, this particular 
battle is a set-up. Any anti-Davis-Bacon 
sentiment among the utilities has been 
careful ly nur tured by the Heritage 
Foundation, which funded a research 
study concluding that Davis-Bacon was 
a depression program that is not ap­
plicable today. Heritage targeted the 
util i t ies last year, roping them in to its 
Energy Coali t ion to discuss pronuclear 
strategy. (Just how pronuclear the Her­
itage intentions are can be surmised 
f rom the admission of Heritage energy 
specialist Mi l ton Copulos that the co­
al i t ion was focusing util i t ies on local 
issues and avoiding any national pro­
nuclear campaign.) 

The polit ical intent ion of the Kirk-
land faction and the Heritage group is 
to use Davis-Bacon to justify an AFL-

AFL-CIO Leadership 
Goes Antinuclear 

The 35 members of the AFL-CIO Ex­
ecutive Council decided at their August 
meet ing in Chicago to abandon the 
labor organization's prior i ty commit­
ment to nuclear power development 
in the Uni ted States. 

According to Al Zack, AFL-CIO pub­
lic relations director: "Since the Three 
Mi le Island incident, we have had to 
redefine our support of nuclear ener­
gy. People are afraid . . . . We can no 
longer support nuclear energy unti l it 
has regained the ful l support of the 
people . . . . " 

Zack said that the AFL-CIO "no long­
er could view nuclear energy as a pr i­
or i ty solut ion to either the nation's 
energy requirement or as a source of 
jobs for AFL-CIO members . " 

This turn toward the Carter energy 
austerity program is under the direc­
t ion of AFL-CIO secretary-treasurer 
Lane Kirkland, a Counci l on Foreign 
Relations member and the heir appar­
ent to George Meany, the organiza­
t ion's 84-year-old president. Kirkland 
reportedly had been work ing behind 
the scenes to stymie proposals f rom 
AFL-CIO leaders—especially those in 
the bui ld ing trades—for a full-scale 
offensive for nuclear power. 

Industry Stonewall? 

One labor source said that Kirkland 
was aided in this operation by Atomic 
Industrial Forum chairman Roger Sher­
man and other industry spokesmen 
w h o tr ied to convince labor leaders to 
lie low in the wake of an alleged post-
Three-Mile-Island publ ic backlash 
against nuclear power. The source said 
that every request by union leaders 
for joint industry-labor pronuclear ac­
tions was "e i ther stonewalled or put 
off into the far distant fu tu re . " 

Under counsel f rom Kirkland, this 
antinuclear activity took a strange turn 
when formerly pronuclear Bui lding 
Trades Department head Robert Geor-
gine wrote a letter to uti l i ty executives 
tel l ing them that labor support for nu­
clear power was cont ingent on an end 
to the uti l i t ies' attacks on the Davis-
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Trade unionists on the march 
for the Seabrook, N.H. nuclear 
plant. Inset: The AFL-CIO's 
Kirkland wants labor to do an 
about-face. 



National 

The Carter Energy Program: 

Less Energy for More Money 

In total, the cost of the president's 
energy proposals for the 1980-1990 per­
iod is $142.2 billion, or $14.2 billion 
per year. This includes $88 billion for 
the proposed Energy Security Corpo­
ration to produce 2.5 million barrels 
per day of synthetic fuel by 1990; the 
$2 billion conservation program men­
tioned above; $24 billion in subsidies 
to low-income families; $5 billion to 
utilities for coal conversion; $1 billion 
for oil shale tax credits; $1 billion for 
unconventional natural gas develop­
ment; $16.5 billion for mass transpor­
tation efficiency; and $3.5 billion for 
the solar bank proposed in the presi­
dent's April 5 speech. 

In addition, earlier proposals as part 
of the National Energy Act allocate an­
other $2,099 billion for nonproductive 
energy technologies—conservation, 
solar energy, and coal synthetics. 

In sum, this is a $144 billion tax on 
the standard of living of U.S. citizens 
that will be used for subsidies to pro­
duce energy that people will not be 
able to afford. 

The Synthetic Fuel Hoax 
The largest single component of the 

increased cost of energy projected 
under the administration's scenario is 
the assumed rise in the price of oil to 
the level required to make the syn­
thetic fuels program feasible—$42 per 
barrel of oil. (See Fusion, Sept. 1979 

converting oil-burning utilities to coal 
is another example of this cost inef­
fectiveness. On July 16, President Car­
ter proposed a target of reducing oil 
imports by 750,000 barrels per day by 
1990 through conversion of oil-burning 
utilities to coal. Back in 1977, the Edi-
sion Electric Institute estimated that 
the cost of converting existing plants 
and the guidelines for future coal-
burning plants would add $50 billion 
to the construction and operating costs 
of the utilities, making the program 
what they termed "financially disas­
trous." 

Since the experts agree that the util­
ities cannot financially or physically 
comply with the administration's pro­
posed 50 percent cut in the use of oil 
by 1985,1990, or at any time, the only 
real effect of this policy will be to shut 
down about half of the existing oil-
burning capacity or force the electri­
cal utilities to burn synthetic liquid 
fuels, which will double the cost of 
delivered electric power to their cus­
tomers. 

The eftergy program President Carter 
announced to the nation )uly 15 and 
16 focused not on producing more 
energy or cheapening the cost of en­
ergy but on import reduction. Specif­
ically, Carter proposed a grab bag of 
schemes to reduce U.S. consumption 
of OPEC oil and to substitute synthet­
ic fuels produced from coal for im­
ported oil and nuclear power. 

The Carter administration's energy 
plan makes clear that its primary goal, 
so-called independence from the Or­
ganization of Petroleum Exporting 
Countries, is to be achieved without 
regard to the costs to the economy— 
cost of energy, cost of capital invest­
ment to build alternate energy sources, 
and cost of unreliability of decentral­
ized energy systems. 

Equally dismal for the consumer, the 
Carter program assumes that the 
growth rate for primary energy and 
electricity until the turn of the century 
will be approximately half the rate of 
growth seen in the United States since 
World War II. 

Cost Ineffective 
The conservation subsidy is an ex­

ample of how the Carter program will 
cost the consumer more. The presi­
dent announced the allocation of 
about $2 billion to subsidize conser­
vation in homes and commercial build­
ings to save approximately .5 million 
barrels of oil per day. The total direct 
cost of this conservation, however, is 
more than $17 billion. This includes 
$1.4 billion lost in federal taxes through 
the $300 tax credit to families that 
spend $2,000 for home conservation 
investment and approximtely $8 bil­
lion that the 4 million families involved 
would spend on this equipment. 

Over a decade, it is projected that 
this $11 billion project will save about 
1.8 billion barrels of oil. Yet, for that 
same cost, the nation could install 
more than 10gigawattsof nuclear-gen­
erated electrical power. 

The administration's program for Carter's coal conversion would double the cost of delivered electric power. 



Environmentalist objections to this ne­
cessity are to be put aside as the un­
scientific mumbo jumbo they are. " 

The report of the LaRouche task 
force is summarized here in the ac­
companying table and figures. The de­
tailed projections for manpower and 
materials, as wel l as the figures on 
existing industrial capacity, were 
worked out in consultat ion w i th ex­
perts f rom the major nuclear and high-
technology f irms around the nat ion. 

The Program 

In brief, LaRouche proposes the fo l ­
l ow ing : 
• Use the nuclear power develop­

ment program as the, basis for city 
bu i ld ing in the Uni ted States and in 
other sectors of the wor ld econo­
my, especially the Third Wor ld . 

• Install 1,000 gigawatts of domestic 
nuclear capacity by the year 2000. 

• Export 1,500 nuclear reactors of 
1,000-megawatt capacity to the de­
veloping sector by the year 2000. 

• Create 750,000 high-ski l led jobs in 
nuclear plant construction for Amer­
ican workers by the year 2000. 

Continued on page 15 

This is the first in a series of reports 
on the energy policies of the 1980pres­
idential candidates. 

What wou ld a 1980s Atoms for Peace 
program look like and what wi l l it take 
for U.S. industry to achieve it? 

These were the main tasks Lyndon 
H. LaRouche, j r . , an independent 1980 
presidential candidate, set for the eco­
nomic and scientific task force he 
commissioned in July to develop a nu­
clear energy policy for his campaign. 

"The American people have refus­
ed to swallow President Carter's energy 
hoax," LaRouche commented on the 
president's July 15 and 16 speeches on 
energy policy. " N o w we need to get 
on w i th an American solut ion to this 
prob lem. Nuclear technology defines 
the competent scientific future for us 
and for the w o r l d . " 

LaRouche to ld the task force: " N o w 
is the t ime to mobi l ize the nation's 
resources to move our society rapidly 
toward a ful ly nuclear-based economy 
and also to make this nation again the 
principal exporter of nuclear plants 
and technology throughout the wor ld . 

An 'American Solution': 

The LaRouche Program 
For a Nuclear-Based Economy 

for an analysis of why coal synthetics 
won ' t work.) 

Aside f rom the $88 bi l l ion projected 
construct ion cost of 25 synthetic fuels 
plants and the $18 bi l l ion annual sub­
sidy required to hold the price of 2.5 
mi l l ion barrels per day of synthetic 
fuels down to market prices, there are 
other enormous costs for the synthet­
ics program. 

First, coal hydrogenation requires 
gigantic amounts of water. In a 1977 
study for the Department of Energy 
on the subject of synthetic fuels, the 
Hudson Institute concluded that vir­
tually the entire available water supply 
of North and South Dakota and Wy­
oming wou ld have to be used, pre­
suming that the synthetic fuel plants 
were located at the mouth of coal 
mines in those states. This wou ld wipe 
ou t agriculture in these states. 

Second, there are predictable cost 
overruns in capital equipment for the 
construct ion of synthetic fuel plants. 
Since the capacity does not now exist 
in the steel industry, for instance, to 
produce the required amount of steel 
tub ing to bui ld the synthetic plants, 
the cost of capital goods wou ld have 
to rise. 

Th i rd , there wou ld be great damage 
to other capital goods sectors. Build­
ing the proposed number of synthetic 
fuel plants wou ld cripple the capital 
goods sector of the economy, absorb­
ing the entire stock of several cate­
gories of capital goods. 

Economic Damage 
The damage the Carter energy pro­

gram wou ld do to the economy was 
analyzed by the Executive Intelligence 
Review in terms of the Riemannian 
economic model (described in "Eco­
nomics Becomes a Science" in the July 
Fusion). The costs and other conse­
quences of the synthetic fuels pro­
gram show the virtual disappearance 
of economic activity by the late 1980s 
in terms of reinvestable surplus, capi­
tal available for tangible consumpt ion 
of the goods-producing labor force, 
and capital for the total raw materials 
and machinery costs of product ion. 

The Review's economists conclud­
e d : "Short of a dictatorship enforcing 
lower l iving standards or some com­
parable transformation, the Carter pro­
gram is impossible. 
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Figure 1 
GROWTH OF U.S. 

NUCLEAR PLANT PRODUCTION 
TO THE YEAR 2000 

The nuclear energy development pro­
gram has set its goal as the installation 
of 1,000 gigawatts of domestic nuclear 
capacity and the exporting of 1,500 
nuclear reactors of a 1,000-megawatt 
capacity to the developing sector by 
the year 2000. This program is based 
on using a mix of nuclear reactors that 
are commercially available today—such 
as the light water reactor (LWR)-or 
can be reasonably expected to be avail­
able in the near future—the high tem­
perature gas cooled reactor (HTCR) and 
the liquid metal fast breeder reactor 
(LMFBR)—given a national commitment 
to develop nuclear energy as a pri­
mary power source. 

These projections are based on con­
siderations that assume that the length 
of time necessary to construct a nu­
clear plant can be reduced from the 
current 10 to 12 years to 6 years. 

Such production expansion is fea­
sible only by instituting standardized 
designs, a concept that has been im­
plemented by all the U.S. manufac­
turers of the LWR. In addition, the 
export requirements can be met only 
by the assembly-line mass production 
of entire nuclear plants in facilities like 
the floating nuclear plant factory now 
two years from completion by Westing-
house in Jacksonville, Florida. 

Initially, the focus will be on do­
mestic production, siting 500 gigawatt$ 
in the United States by 1990 so that 
nuclear power comprises 55 percent 
of domestic electrical energy produc­
tion. 

The projected mix of reactor types 
is based on construction capabilities 
that, although optimistic relative to cur­
rent projections, are judged to be at­
tainable given a gear-up of the econ­
omy and investments. These estimates 
are based on discussions with experts 
associated with the production facili­
ties that manufacture the reactors and 
their components, including those in­
volved in floating nuclear plant con­
struction. Most agreed that their indus­
try could meet these goa/s, given the 
appropriate political climate. 



Table 1 
FABRICATION AND PRODUCTION PLANT GOALS 

FOR NUCLEAR EXPANSION PROGRAM 

Number of Number of fuel Number of fuel Number of fuel Number of 
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Table 1 
FABRICATION AND 

PRODUCTION PLANT GOALS 
FOR NUCLEAR EXPANSION PROGRAM 

The data here show the estimated 
growth of primary production facili­
ties required to meet the goal of 2,500 
gigawatts-electric by the year 2000. 
Heavy components and equipment 
such as reactor vessels, steam genera­
tors, turbine generators, and so on rep­
resent the long lead-time items, and 
their production capacity must be im­
mediately upgraded and expanded. 
Therefore, the first step will be to bring 
the component production industry, 
now operating at less than 50 percent 
capacity, to full capacity and to expand 
these existing facilities by another 50 
percent in the next two years. 

Within four years, at least one new 
vessel fabrication plant must be built. 
The vessel production capacity of these 
plants can be raised to 45 per year by 
1981 or 1982 and to 65 by 1983 if a 
single plant with an annual output of 
20 vessels comes on line. Every suc­
ceeding year or two it will be neces­
sary to bring on line another vessel 
production plant, until 20 are in oper­
ation by the year 2000. 

To fuel these reactors, more fuel en­
richment, fabrication, and reprocess­
ing plants must be built. The United 
States now has three fuel enrichment 
plants. Each plant has a capacity to 
produce 2,300 metric tons per year of 

U02, the chemical form in which the 
fuel is fabricated into pellets. The av­
erage 1,000-megawatt-electric nuclear 
plant requires a charge of 90 metric 
tons to start up; 30 metric tons are re­
placed each year. On this basis and on 
the basis of the number of reactors pro­
jected to be in operation by the year 
2000—both domestic and exported — 
40 enrichment plants will be required. 

Fuel fabrication into configurations 
of rods and bundles now occurs at 
five or six plants each with a capacity 
of 600 metric tons per year of U02. At 
that unit size, 150 such plants will have 
to be in operation by the year 2000. 

The Barnwell, South Carolina nu­
clear fuel reprocessing plant has a po­
tential capacity to handle 1,500 metric 
tons per year of U02. It should be 
completed by 1981 if it gets the go-
ahead. The best estimates at the pres­
ent time are that a facility with twice 
the capacity, or 3,000 metric tons a 
year, would be optimally cost effec­
tive. It will be necessary to construct 
17 such plants (equivalent to 34 plants 
at 1,500 metric tons per year) by the 
year 2000, in addition to 11 smaller 
plants at 1,500 metric tons per year, to 
meet the demand for fuel reprocess­
ing. 

Floating Reactors 
A large proportion of the nuclear-

reactor output by the year 2000 will be 
of the floating variety, both for export 
and for domestic use. These floating 

reactors are built on barges at special 
facilities similar to shipyards and then 
towed to their destination along a 
coastline or in a river. The special ad­
vantage of this method of construc­
tion is that the plant can be construct­
ed in advanced-sector countries where 
the skilled labor currently exists, and lit­
tle land-based infrastructure is required 
to site and utilize these plants in de­
veloping nations. In fact, floating nu­
clear plants can be used to begin devel-
lopment of areas that otherwise would 
have to depend on labor-intensive 
means of energy production. 
The one partially completed floating 
nuclear plant facility in Jacksonville, 
Florida will be capable of assembling 
four plants each year. This facility 
should be completed in 1981, with the 
first four plants floating off the assem­
bly line in 1985. Expansion of this facil­
ity and construction of 19 additional 
plants with larger capacities (eight per 
year) will meet the requirements of 
constructing some 950 floating nucle­
ar plants for both domestic use and 
export by the year 2000. 

The Bottlenecks 
One serious bottleneck to the 

gear-up of basic industry is the ma­
chine tool and metal working equip­
ment sector. At present, the lead time 
for delivery of the most advanced ma­
chine tools, such as a computerized 
boring mill, is two years. New capital 
goods production technologies must 
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met, the LaRouche program states that 
the remaining bott leneck in gearing up 
for a crash program for fusion power 
development is the inadequate num­
ber of available trained scientists and 
engineers necessary to solve the re­
maining basic theoretical questions of 
plasma physics and to bui ld a whole 
new series of industries needed to de­
velop commercial fusion reactors. The 
remedy is a brute force educational 
program of the sort NASA set up for 
the Apol lo project. 

Another major goal of the LaRouche 
energy program is to develop hydro­
gen and hydrides as the fuels of the 
future. The policy statement outl ines 
two major areas of application for hy­
drogen as a fue l : f irst, in the form of 
fuel cells in heavy-duty transport—as 
in trains—and for stand-by electrical 
generat ion; and second, direct use of 
hydrogen in modi f ied in temalcombus-
t ion engines. 

The LaRouche task force is cont inu­
ing research on the product ion and 
use of hydrogen fuel . 

LaRouche has stated on many occa­
sions that only by going nuclear wi l l 
the nation enter a per iod of economic 
boom. This was the precise conclu­
sion of a series of computer-generated 
analyses of alternative energy scenar­
ios for the Uni ted States carried out 
by the Executive Intelligence Review 
using the Riemannian economic model 
(described in detail in the July issue of 
Fusion in "Economics Becomes a Sci­
ence") . 

When the Review's economic staff 
programmed the LaRouche plan for a 
crash commitment to nuclear devel­
opment at a rate sufficient to generate 
an addit ional 7 percent of capacity per 
year, it produced an economic growth 
rate after 10 years that exceeded any 
previous postwar growth rate. In con­
trast, the Carter program based on 
synthetic fuels (described in an accom­
panying article in this section) caused 
an economic breakdown by the late 
1980s. 

LaRouche, a noted economist, is the 
chairman of the U.S. Labor Party. He 
is the author of several books and pam­
phlets, including How to Defeat Lib­
eralism and William F. Buckley, The 
Power of Reason: A Kind of Autobiog­
raphy, and The Theory of the Europe­
an Monetary System. 
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Continued from page 12 
• Expand and modernize basic U.S. 

industry, most immediately the steel 
and machine tool sectors. 

• Implement an oi l-for-nuclear-tech-
nology trade policy wi th major Third 
Wor ld nations. 
The task force, wh ich included sev­

eral Fusion Energy Foundation spe­
cialists, began its work wi th two ma­
jor assumptions. 

First, coal, o i l , and gas—the so-called 
fossil fuels—are much too valuable as 
feedstocks for the petrochemical in­
dustry to be wasted by combust ion. 
However, in order to bridge the gap 
over the next decade when nuclear 
generation wi l l be ful ly brought on 
l ine, the task force proposed a one­
t ime expansion of o i l refinery capacity 
to provide the fuel for transport and 
other energy needs now provided by 
gasoline and o i l . 

Second, the task force assumed that 
a desirable and feasible rate of nucle­
ar energy growth is on the order of 7 
percent per year. This growth rate is 
compatible wi th the required rates of 
g rowth in the other product ive sec­
tors in order to increase nuclear out­
put—for example, the steel and ma­
chine too l sectors—and is also consis­
tent w i th historically achieved rates of 
growth dur ing the 1950s. 

Fusion Development 
Successful realization of an Atoms 

for Peace plan, the LaRouche policy 
states, wi l l be based on the continual 
development and introduct ion of ever 
more eff icient types of nuclear tech­
nology. The ult imate goal of this effort 
must be a crash program for thermo­
nuclear fusion power development to 
guarantee the vast energy and raw ma­
terials supplies needed for the next 
century. This wi l l require an initial in­
vestment of $50 bi l l ion for advanced 
nuclear technologies research and de­
velopment over the next decade. 

The specific LaRouche recommen­
dat ion for the fiscal year 1980 fusion 
budget is an increase to the level re­
qui red to maintain the construct ion 
schedule for the engineer ing test fa­
cil it ies for both the magnetic confine­
ment and the inertial confinement pro­
grams and to begin the design and 
development work for an engineering 
power reactor by the year 2000. 

After the fund ing requirement is 

be introduced to cut these lead times. 
Quality control of reactor materials, 

especially the thick pressure vessels, 
is now time consuming and adds to 
the delay of reactor component fabri­
cation. More advanced testing meth­
ods, such as X-ray techniques and ultra­
sonics must be applied to quality con­
trol in the nuclear industry. Other ad­
vanced methods such as neutron ra­
diography must be developed and im­
plemented quickly. 

Without the introduction of comput­
erized and highly automated produc­
tion technologies, the United States 
will not have enough qualified engi­
neers and technicians to meet a high-
technology 7 percent per year growth 
rate in electricity production. Technol­
ogies to produce standardized reactors 
based on the Henry Ford concept of 
assembly-line production—now in op­
eration at the Soviet Atommash fa­
cility—will eliminate the one-of-a-kind 
engineering requirements of the cur­
rent U.S. nuclear industry. 

DOE 

Reactor vessel handling equipment in 
construction at Hanford, Wash. site. 



Type 

LWR 
FBR 

HTGR 
Reprocessing 

plant 
Enrichment 

plant 

Fuel fabrication 

Fuel fabrication 

Basic 
component 
fabrication 

plant 
Floating 
nuclear 

plant 
construction 

facility 

MWe = megawatt 

Steel 

47,900 
30,700 
73,760 
51,400 

331,000 

22,010 

21,040 

Table 2 
MATERIALS AND LABOR REQUIREMENTS PER PLANT 

Materials (tons) 

Stainless 

2,030 
1,720 
3,192 
4,520 

16,400 

169 

60 

Alloy 

4,870 
3,510 

11.600 
7,080 

32,100 

304 

134 

Cement 

59,700 
33,400 
49,440 
88,000 

120,000 

2,800 

4,025 

30,000 tons of basic structural steel 

40,000 tons of basic structural steel 

electric LWR 

Concrete 

564,000 
317,000 
426,400 
745,000 

1,200,000 

27,300 

40,100 

50,000 

500,000 

= light water reactor FBR = fast breeder reactor 

Man-hours 
Labor 

12 million 
14.2 million 

13 million 
16 million 

69 million 

1.3 million 

1.2 million 

3 million 

70 million 

Comments 

for a 1,000 MWe plant 

LWR reprocessing 1,500 metric 
tons/yr. capacity 

Diffusion plant, 2,300 metric 
tons/yr. 

No PU recycle, 600 metric 
tons/yr. capacity 

With PU recycle, 150 metric 
tons/yr. capacity 

to build all kinds of 
fabricating plants— 

pressure vessels, generators, 
turbines, etc. 

This plant will initially produce 
4 1,000-MWe plants/yr., but 

later will be expanded to 8 
plants per year 

HTGR = high temperature gas reactor 

Tables 2 and 3 
MATERIALS AND LABOR FOR THE 

NUCLEAR CONSTRUCTION PROGRAM 
To manufacture 2,500 nuclear power 

plants by the year 2000 will demand a 
full mobilization of existing U.S. basic 
production plant and equipment and 
the expansion and growth of basic U.S. 
industry. The combination of these two 
tables illustrates the "bill of materials" 
needed to produce the 2,500 gigawatts 
electric of nuclear power over the next 
20 years. Included are the basic mate­
rials—steel, concrete, and labor— to 
build the nuclear plants as well as to 
build the primary manufacturing and 
production facilities necessary to sup­
port this massive construction program. 
Material and labor requirements for the 
large array of secondary industries re­
quired are not included in these esti­
mates and are expected to be quite 
large. 

Labor Power 
More than 140,000 engineers will 

have to be trained to design, build, 
and staff the nuclear reactors even as 

standardized design and assembly line 
production becomes the mode of 
manufacture. There are now about 
32,000 engineers in the nuclear indus­
try. Tens of thousands of highly skilled 
construction and manufacturing jobs 
will have to be filled by the next gen­
eration of workers, intensively edu­
cated and trained on the job, to build 
a mass production industry out of what 
is now a handicraft. A total of nearly 
760,000 skilled workers will be needed 
by the year 2000; currently only about 
160,000 are employed. 

To build a typical LWR nuclear power 
plant requires at least 48,000 tons of 
carbon steel, 2,000 tons of stainless 
steel, and 5,000 tons of other alloy 
steels, as well as more than 600,000 
tons of concrete and cement. To com­
plete the plant requires more than 12 
million man-hours of labor. 

Material requirements for other 
plants are given in Table 2. 

Table 3 summarizes basic inputs, 
providing cumulative totals to the year 
2000 for the 2,500 nuclear reactors 

slated for production, the fabrication 
facilities to build the pressure vessels 
and steam turbine systems for reactor 
production, and the fuel cycle and fab­
rication facilities. The amount of steel 
needed just for this program requires 
the construction of at least two 
8-million-ton per year greenfield plants, 
in addition to the upgrading and ex­
pansion of existing capacity. 

Steel Demand 
Most projections indicate that the 

U.S. steel industry will not be able to 
meet expected demand by the early 
1980s. More than 30 million tons of 
additional capacity will be needed by 
the mid-1980s just to meet basic de­
mands; even more will be needed for 
the large-scale nuclear program pro­
jected. 

Specialty steel capacity was signi­
ficantly expanded in the 1960s in anti­
cipation of an expanding nuclear in­
dustry. Much of that capacity is now 
"excess" and idle. By the mid-1980s, 
additional stainless and other special­
ty capacity must be on line. 



Table 3 
TOTAL MATERIALS AND LABOR FOR NUCLEAR CONSTRUCTION PROGRAM* 

Steel (millions of tons) Manpower 
Cement and 

concrete 
(millions of tons) Year Carbon Alloy 

Total (millions 
of man years) Skilled workers Engineers 

"All figures are cumulative. 

1980 7 0.6 15 0.8 158,000 32,000 
1985 19 1.7 41 2.0 332,000 68,000 
1990 45 5.7 136 5.4 454,000 86,000 
1995 90 14.4 373 11.4 625,000 114,000 
2000 158 25.2 I 654 19.9 760,000 140,000 



New HEW Agency 
To Constrict 
Medical Technology? 

A new oversight agency with far-
reaching influence was set up in the 
Department of Health, Education, and 
Welfare in April to evaluate all bio­
medical research and technology—the 
National Center for Health Care Tech­
nology or NCHCT. 

NCHCT was mandated by legisla­
tion sponsored by Senator Ted Ken­
nedy (D-Mass), and like the rest of 
Kennedy's health care program pro­
posals, NCHCT's main theme is to cut 
costs by evaluating new medical tech­
nology as unnecessary and wasteful. 

The goals of the agency, stated in 
its draft program, include "the con­
tainment of health care costs by 
making available to the practicing 
community and the public the best 
collective, broad-based judgments 
concerning health care technolo­
gies." What this means specifically 
was spelled out by the agency's acting 
director, Dr. Seymour Perry: "Medi­
cal instrumentation has reached the 
point and expense where it must be 
closely scrutinized. We know there 
have been truly important advances. 
Now we have to decide which of them 
are appropriate and which are not." 
The draft program for NCHCT out­

lines how these decisions are to be 
made. According to the program, the 
agency was created in response to what 
NCHCT calls "Senator Kennedy's re­
quest for a 'Technology Management' 
strategy for the Department [HEW]." 
This strategy will be formulated by 
"technology consensus development" 
conferences sponsored by NCHCT that 
the agency will summarize as the basis 
for research priorities. An NCHCT 
spokesman interviewed August 17 
described these conferences as "akin 
to the Delphi Technique but with 
less brainstorming and more fixed 
agenda." 

(The Delphi Technique, described 
in a feature article in the May 1979 
Fusion, was developed by the Rand 
Corporation as a method of contain­
ing scientific advances by manipulat­
ing a prearranged consensus.) 

The first such conference was on 
"Pain, Discomfort, and Humanitarian 
Care," a continuation of the Kennedy 
polemic for the "right to die." 

Although it does not have final 
judgment powers over research grant 
money, the new agency has enor­
mous leverage over the formation of 
research policy. NCHCT not only has 
oversight for all research funded by 
the National Institutes of Health. It 
also strongly influences the choice of 
which technologies will be paid for by 
Medicare, the federal health insurance 
program for senior citizens. 

HEW policy is that all coverage is­
sues from Medicare will be referred 
to NCHCT, which will serve as the 
prime mediating body to "synthesize 
the opinions provided by the review 
agencies," such as the Public Health 
Service. 

"These 'coverage decisions' can have 
a profound influence on the rate at 
which services or technologies are 
adopted into practice or eliminated 
from medical practice," the NCHCT 
program states. Indeed, NCHCT will 
be deciding, through the state-level 
Health Services Agencies, whether 
hospitals will be allowed to purchase 
important new medical technologies 
like the CAT scanner. 

Zero Growth 
NCHCT was given wide publicity as 

the lead story in the August 5 New 
York Times Sunday Magazine. Osten­
sibly championing the wonders of 
modern medicine, the article system­
atically attacked technology for being 
"expensive," "dehumanizing," and 
even "dangerous." The Times has also 
been leading the fight in New York 
City to close hospitals in order to bal­
ance the budget. For example, a Times 
editorial June 4, titled "Shutting Hos­
pitals, Gaining Health," argued that 
fewer municipal hospitals would mean 
better health care for New Yorkers. 

The fallacy in this cost-cutting cam­
paign is, of course, that the efficiency 
and hence cost of the health care sys­
tem depends on more—not less— 
technology, and that an industrial 
economy based on growth—instead 
of zero growth—can generate the 
funds to invest in the necessary re­
search to continue the development 
of medical technology. 

—Ned Rosinsky, M.D. 

International 

Mexico to 
Present Energy 
Plan at UN 

Under the banner "Energy must be 
the common responsibility of man­
kind," Mexican President Jose Lopez 
Portillo will present the United Na­
tions General Assembly Sept. 27 with 
his proposal for a worldwide energy 
accord. The primary goal of the pro­
posal is to avoid what Lopez Portillo 
has termed the "apocalypse" that will 
result if nations resort to war to meet 
energy needs. 

As presented to numerous world 
leaders over the past year, the Mex­
ican proposal outlines two approaches 
to guarantee that energy serves the 
cause of peace and development. First, 
Lopez Portillo has called for the opti­
mal distribution and utilization of ex­
isting resources. In this regard, Mexico 
sees the manipulation of production 
and markets by the oil multinationals 
as a great obstacle. Earlier this year 
Mexico bitterly assailed the multis for 
manipulating the Rotterdam spot mar­
ket to push up the price of oil. 

Second, Lopez Portillo aims to en­
courage maximum development of 
new energy sources, especially in the 
Third World, by new financing and 
transfer of technology arrangements. 

An impressive list of nations have 
pledged their support for the propos­
al. During the spring, France, Cuba, 
and Costa Rica backed the plan with 
great enthusiasm. In early summer, 
Mexico enrolled the support of two 
major Latin American institutions, the 
Latin American Energy Organization, 
OLADE, and the Latin Economic Amer­
ican System, SELA. During the past 
month, ambassadors to Mexico from 
Iraq, Vietnam, Japan, West Germany, 
Spain, Canada, Bangladesh, Poland, 
Bulgaria, and the Soviet Union all 
pledged agreement. 

U.S. Silence 
Following the "energy confronta­

t ion" strategy of its James Schlesing-
ers and Harold Browns, the United 
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States government has been notably 
silent. Quest ioned on the U.S. ap­
proach to the Mexican proposal, Un­
dersecretary of State Julius Katz said 
contemptuously , "There is no pro­
posal . " As for energy development in 
the Third W o r l d , Katz repl ied: "We 've 
taken action w i th the Wor ld Bank on 
that. Beyond that, Lopez Portil lo has 
not made his speech to the UN yet. 
When he has, we' l l look at i t . " 

Many Mexican sources see the U.S. 
administration as implementing a pol­

icy that is diametrically opposed to 
the Mexican energy strategy as wel l as 
to what could be a booming U.S.­
Mexican trade program—a policy to 
create a "strategic reserve" of energy 
throughout the Western Hemisphere. 
This geopolit ical not ion , promoted by 
th ink tanks like the Mi t re Corpora­
t ion , the American Enterprise Institute, 
and the Counci l of the Americas, 
wou ld put the rich energy resources 
of the region in Washington's hands 
to use in global energy blackmail. The 

primary targets wou ld be the resource-
deficient U.S. allies. 

These sources do not rule out the 
threat of direct U.S. military interven­
t ion in Mexico to secure such strate­
gic reserves. A front-page Baltimore 
Sun article July 29 recalled earlier U.S. 
invasions of Mexico and quoted " i n ­
formed sources" to warn that " bo th 
sides know there are l imits to U.S. 
to le rance" of Mexican poli t ical and 
economic independence. 

—Timothy Rush 

Japan Reduces 
Commitment 
To Nuclear, Fusion 

The Masayoshi Ohira admin­
istration in Japan has proposed 
to spend $25 bi l l ion over the next 
11 years on "alternate energy sources" 
such as coal, coal l iquefact ion, and 
solar energy, whi le reducing the pre­
vious 1985 target for nuclear power by 
15 percent and the 1990 target by 10 
percent. The plan also " inc ludes a re­
moval of nuclear fusion on which a 
considerable amount of money has 
been spent ," according to the Japan­
ese daily Mainichi July 17. 

Japanese government sources said 
that they believe this does not mean a 
total abandonment of research in fu­
sion but, more l ikely, a refusal to in­
crease the budget f rom the current 
$400 mill ion per year. The sources 
could not conf i rm this in format ion, 
however. 

The announced purpose of the pro­
gram is to reduce Japan's dependence 
on imported oil—Japan produces^vir-
tually no oi l i tself—from 75 percent 
of Japan's energy needs to 48 percent 
by 1985. This drastic shift is deemed 
necessary to meet Japan's pledge at 
the seven-nation economic summit in 
Tokyo in June to l imit imports to 6.3 
mi l l ion barrels per day in 1985. 

Why? 

When Ohira became prime minis­
ter in November 1978, most polit ical 
observers felt that his victory wou ld 
not be able to significantly alter Japan's 
independentandprogrowth policy asso­
ciated w i th his predecessors, even 
though Ohira was closely allied to Hen-

The lxtoc-1 Oil Spill: Some Facts 
"Mexico 's state-owned oil company, Pemex, should be congratulated 

for the work they are do ing in control l ing the lxtoc-1 oi l spill in the Gulf 
of Mex i co , " said Paul Adair, the wel l -known expert in shutt ing down oil 
spills. 

In a mid-August statement to the press, Adair commented that despite 
the U.S. press scare, the Ixtoc spill is not the worst in history and that 
the company is contr ibut ing greatly to the technological development of 
the oil industry by applying the most advanced equipment to control 
the spi l l . 

There are now some 14 runaway oi l wells in the wor ld . What dis­
tinguishes lxtoc-1 is that it is the wor ld 's largest offshore oi l deposit; 
because it is a bigger f i nd , more oi l is f lowing whi le efforts to cap the well 
are in progress. 

Pemex technicians managed to cut the original f low of 30,000 barrels 
per day, which began June 3, by 30 percent in late July. In August, Pemex 
technicians developed a revolutionary technique that involves dropping 
specially calibrated steel balls into the shaft opening, and this cut the oil 
f low another 30 percent. 

Experts believe that the problem wil l be entirely under control in a few 
more weeks when auxiliary wells being dug to the 3,000-meter level on 
each side of Ixtoc, wi l l draw off the pressure f rom the uncapped wel l . 

Fusion asked Mexican physicist Cecilia Soto de Estevez, director of the 
Mexican Fusion Energy Association, AMEF, to comment on the media 
outcry against the Ixtoc spil l . 

" I th ink it is similar to what the wor ld press did after the Three Mile 
Island inc ident , " Soto said, " i rresponsibly whipp ing up hysteria against 
industry, technology, and development in general. In this case it doesn't 
take much insight to realize that there are special reasons for slandering 
Mexico's nationalized oil industry. We are demonstrat ing that a Third 
Wor ld nation can run its own technologically sophisticated oil develop­
ment program wi thout the oil multinationals. And we are putt ing the oil 
revenues into large industrial ization projects, capital goods, heavy indus­
t ry . " 

Soto noted that this "has made the Wor ld Bank crowd very unhappy, 
and this includes many U.S. government officials who believe Mexico's 
oi l wealth could be more easily control led f rom Washington if Mexico 
were kept as a backward, 'agricultural count ry . " 

Soto also said that the "envi ronmental damage is transitory and much 
less severe" than the press indicates. "Fur thermore, " she stated, "Pemex 
chemists have just announced that some of the oi l washing ashore in 
Texas in fact comes f rom seepage of Louisiana offshore wells, not f rom 
Ixtoc at all—and this has been conf i rmed by U.S. scientists." 
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ry Kissinger and the no-growth faction 
*of the Anglo-American policy-makers. 

However, when Japan was put under 
the gun of the latest oil shortage— 
including the threat of reduced oil im­
ports from the United States—Ohira 
was able to begin to move )apan into 
the Carter administration camp. (Iron­
ically, in an earlier period it was the 
progrowth, development policy that 
was considered "pro-American"; in­
deed, this was the policy of General 
MacArthur.) 

The Ohira energy proposals will fun­
damentally alter the future course of 
Japan's economy. In the early 1970s, 
Japan's Industrial Structure Council—a 
business advisory body to MITI, the 
Ministry of International Trade and In­
dustry—developed a long-term eco­
nomic plan whose core was making 
Japan a fusion-power-run economy by 
the 1990s or 2000. All investments in 
other industries, the rapid develop­
ment of computers, transfers of tech­
nology to developing countries, and 
other key decisions were to be orga­
nized around the key target of bringing 
Japan into the high-technology "knowl­
edge-intensive era" of fusion power. 
Nuclear power was seen as the transi­
tion to the fusion era. 

"By the year 2000, Japan will supply 
half the world's energy through mass pro­
duction of fusion power machines." 
MITI wrote. A not unimportant aspect 
of this program was the perceived po­
litical advantages of energy indepen­
dence. 

With these goals in mind, former 
prime ministersTakeo Miki andTakeo 
Fukuda had raised Japan's fusion budget 
from $40 million in 1977 to a planned 
$400 million in 1980, including $150 to 
$200 million as Japan's share of a 
joint energy research program Fukuda 
proposed with the United States. Ohira 
now has relegated commercial fusion 
to some unspecified time in the 21st 
century. 

Japan's nuclear future is more di­
rectly jeopardized. Japanese planners 
in the early 1970s had envisioned nu­
clear power as supplying 20 percent of 
electricity needs by 1980 and 30 per­
cent by 1990. But environmentalist 
groups, combined with post-1974 eco­
nomic stagnation, succeeded in slow­
ing nuclear development so that nu­
clear supplies only 10 to 12 percent 
of electricity now. And Ohira has re­
duced the 30 percent projection for 
1990 down to 18 percent. 

—Richard Katz 

Euro-Arab Deals Underway 
Negotiations are underway between the French government and four 

Arab oil-producing nations that may culminate in the formation of a 
powerful "Euro-Arab zone of prosperity and cooperation," the French 
daily Le Matin de Paris reported Aug. 1. According to well-informed' 
French officials, the story was "commissioned" by a team of high-level 
government officials working directly under French President Giscard 
d'Estaing. 

Le Matin reported that the French government, with West German 
support, has discussed possible Euro-Arab economic collaboration with 
the governments of Iraq, Saudi Arabia, the United Emirates, and Kuwait. 
The French are seeking guaranteed oil supplies for Western Europe in 
exchange for the transfer of Europe's advanced technology to the Arab 
world, including nuclear energy technology, to foster industrial devel­
opment in the region. 

France is also offering military security for the Arab governments that 
recently expressed alarm at U.S. Defense Secretary Harold Brown's threat 
to invade the Persian Gulf. 

According to Le Matin, the Arab countries are discussing whether to 
price their oil in terms of the European Monetary System's currency unit, 
the ECU—which means that a gold-backed monetary system is under 
consideration. 

Washington 

« 

Research Cuts 
Threaten 
Fusion Future 

A little-noticed feature of the fiscal 
year 1980 fusion budget is that al­
though the profusion members of the 
House Science and Technology Com­
mittee were able to maintain the bud­
get at a $340 million level, they may 
have traded off the theoretical future 
of the program. Specifically, the com­
mittee proposed that $5.5 million be 
cut from the Applied Plasma Physics 
portion of the magnetic fusion re­
search budget for fiscal year 1980, and 
Congress followed the committee's 
recommendation in a late August vote. 

In comparison to the total fusion 
budget this amount may not appear 
significant, but the cuts will severely 
limit the university fusion program and 
will cripple a vital area of fusion theory. 

The only way the cuts can be re­
stored is in the unlikely event that the 
Carter administration requests specif­
ic budget supplements for the Applied 
Plasma Physics program. 

The Damage 
Most of the $5.5 million cut will come 

from the $20 million budget of the 
university fusion program and will 
mean that upwards of 25 percent of all 
graduate students now funded by the 
fusion program will lose their grants. 

In a letter to the House committee 
members, a leading fusion scientist 
assessed the damage as follows: 

"Such a cut could hardly come at a 
worse time. The demand for new PhD's 
to enter the fusion program is at a 
very high level . . . . In order to guar­
antee a pool of trained personnel and 
a broad base of scientific support for 
the rapidly expanding and vitally im­
portant fusion effort, some measure 
of ongoing financial stability must be 
guaranteed." 

Other fusion scientists have noted 
that as third and fourth year graduate 
students are forced out of the fusion 
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program, it may take years to rebuild 
it. 

In addit ion to the university cuts, 
the House Commit tee on Science and 
Technology specifically mandated a cur­
tai lment of the theoretical research 
areas of the Appl ied Plasma Physics 
program. To quote f rom the commit­
tee's directive on the budget cuts: 

"The reduct ion wou ld cut back on 
certain level 2 efforts under Advanced 
Fusion Concepts and delete stellarat-
or and certain generic theory efforts 
under fusion plasma theory. The theo­
ry program requires a focus on device-
specific plasma behavior and the com­
mit tee is unconvinced of merits of 
fur ther stellarator-specific activity and 
plasma turbulence studies [emphasis 
added]. The remaining reduction across 
the Advanced Fusion Concepts, Fusion 
Plasma Theory, and Experimental Plas­
ma Research Subactivities should be 
distr ibuted as an across-the-board re­
duct ion . . . . " 

Plasma turbulence studies include 
most areas of nonlinear research in 
plasma physics, which is essential to 
all types of fusion devices; and this 
particular cut demonstrates the disas­
trous effect of the cutbacks. 

The aim of the commit tee in making 
these cuts was to focus more of the 
l imited fusion effort into developing 
the mainl ine approach, the tokamak. 
But the chief scientific question that 
remains to be ful ly resolved in tok­
amak operat ion is whether a high 
enough plasma beta can be achieved 
to permit the design of economical 
power plants based on the tokamak 
approach. (Plasma beta is a measure 
of the efficiency wi th which magnetic 
fields conf ine fusion plasmas.) 

Ironically, the area of investigation 
most directly involved in achieving 
high beta tokamak operat ion is plasma 
turbulence studies. 

A year ago, Princeton researchers 
made a signif icant breakthrough in 
achieving fusion ignition temperatures 
in the PLT tokamak—five years ahead 
of schedule. The Department of Energy 
response? DOE Undersecretary John 
Deutch announced the administra­
t ion's decision to put off the date for 
complet ion of a demonstrat ion fusion 
reactor f rom the year 2000 unti l the 
year 2015. 

* The response of fusion supporter 
Mike McCormack (D-Wash), member 
of the House Commit tee on Science 
and Technology and chairman of the 
Subcommittee on Energy Research and 
Production, to the DOE "go-slow" pol­
icy was to push for an acceleration of 
the tokamak program. 

Specifically, McCormack and col­
leagues proposed addit ional funding 
to the Development and Technology 
port ion of the fusion budget that in­
cludes upgrades of various tokamak 
programs. At the same t ime, second­
ary alternatives to fusion and plasma 
theory studies became a budget casu­
alty as McCormack suggested these 
areas for small cuts, expecting the 
cuts to be restored by the ful l House. 

The McCormack tactic backfired. 
When the fusion budget came before 
the full House Science and Technol­
ogy Commit tee, and then Congress, 
McCormack's additions were removed 
and the cuts were maintained. 

The ult imate culpr i t , of course, is 
the DOE and the Carter administra­
t i on , wh ich have strangled the fusion 
budget wh i le d u m p i n g funds in to 
technologies such as biomass and 
solar energy 

In the first organized counterattack 
since the Three Mile Island antinuclear 
hysteria hit Congress, progrowth forces 
in the House of Representatives voted 
237 to 182 July 26 to continue full fund­
ing for the beleaguered Clinch River 
Breeder Reactor. If the ful l Senate fo l ­
lows the lead of the House, this wi l l 
be the third t ime in his three years as 
president that Jimmy Carter wi l l be 
put in the position of vetoing a Depart-
par tment of Energy budget that in­
cludes funds for Clinch River. 

The House vote defeated an amend­
ment by Science and Technology Com­
mittee chairman Don Fuqua (D-FIa), 
backed by the administrat ion, to ter­
minate Clinch River and plan for an­
other demonstrat ion plant to replace 
it. The vote, which included the de-

McCormack has escalated his fight 
against this go-slow fusion policy by 
convening a Fusion Advisory Panel to 
the House subcommittee that is com­
prised of noted experts in the fusion 
communi ty . After a few days of meet­
ings w i t h the panel in mid-July, 
McCormack wrote to John Deutch to 
formally request a "more aggressive 
scenario" for reaching the goal of 
commercial fusion. 

Demonstration Plant by 1995 
In a letter entered in the Congres­

sional Record July 26, the congress­
man requested that Deutch prepare a 
detailed schedule, including costs, for 
gett ing a magnetic fusion demonstra­
t ion plant on line by 1995 and a similar 
schedule for the year 2000. 

" W e consider the potential contr i ­
but ion of fusion electricity to our so­
ciety to be of such great importance 
that it must not, under any circum­
stances, be l imited by routine budget 
circumstances," McCormack wrote. 

This t ime around, the McCormack 
f ight wi l l benefit not only f rom its 
partnership wi th the Fusion Advisory 
Panel but f rom mending its fences w i th 
researchers in the fusion communi ty. 

—Charles B. Stevens 

fect ion of 110 Democrats f rom the ad­
ministration's posi t ion, was seen as 
a sign of congressional commitment 
to the development of nuclear power. 
Another amendment by House Inter­
ior Commit tee chairman Morr is Udall 
(D-Ariz), wh ich canceled the breeder 
w i thout a DOE study for a replace­
ment, was defeated by voice vote. 

Al though the so-called compromise 
amendment was presented by Fuqua, 
chairman of the House committee wi th 
oversight for nuclear energy, both 
Democratic and Republican members 
of the commit tee refused to capitu­
late. Ranking minori ty member John 
Wydler (R-NY) and staunch nuclear ad­
vocate Mike McCormack (D-Wash) led 
the f loor f ight for ful l fund ing , collar­
ing individual congressmen as they en-

Congressional Line-up 

House Fights Back on Clinch River 

FUSION 21 



tered the chamber for the ful l House 

vote. 
" I f we pass this we are left w i th 

nothing but a program of pieces and 
parts and a vague hope that we are 
going to do something in the future, 
and whatever that is, nobody knows, " 
Wydler declared. " I say let us not be a 
t im id Congress." 

Fighting for an Energy Future 
Committee members used the breed­

er issue to lambast the zero-growth 
environmentalism of the administration 
and its congressional spokesmen. Here 
is an account of the f loor discussion 
on the breeder, as reported by Amer­
ican Nuclear Society Washington rep­
resentative )ohn Graham in the Aug. 
13 issue of his Nuclear Report: 

"Mar i lyn Lloyd Bouquard (D-Tenn) 
went after Udall directly: ' [Wil l ] the 
good chairman of the Interior Commit­
tee [support] efforts to open up . . . 
our national parks, our wilderness 
areas, our wi ld l i fe refuges, and our 
national forests for uranium mining to 
meet demands for nuclear fuel [needed 
if we fail] to develop the breeder?' 

"Udal l hedged. Bouquard contin­
u e d : 'I was wonder ing if the gentle­
man from Arizona wou ld be incl ined 
to relax environmental standards so 
we could put more coal plants on the 
l ine. ' Udall said he is not in favor of 

that. Bouquard pointed out that wi th 
40 percent of the nation's uranium 
ores locked into protected areas, and 
the ful l ut i l ization of coal blocked by 
environmental restrictions, the breed­
er wi l l soon be the country's only vi­
able means of generating the electri­
city needed for national survival. 

"Rep. Roe (D-NJ), after Fuqua the 
most senior majority member of the 
commit tee, called the House to task 
on its accomplishments in energy. 
Consider 'oil shale, tar sands, hydro­
electric power generation, nucleargen-
erat ion. ' he said, and asked: 'What 
new energy have we put into place in 
the last six months or the last four 
years—or anything into product ion to 
provide one new ounce, one ki lowatt 
of electricity for the nation?' 

"But the issue was stated most force­
ful ly, both in terms of the breeder, 
and more importantly to what has hap­
pened to the legislative arm of the 
government 's ability to act indepen­
dently and responsibly in the nation's 
interest, by Don Young (R-Alaska). The 
blame for the energy crisis, he said, 
'lies on our shoulders because we have 
responded to a special interest group, 
a group that is really the zero growth-
ers, the nonexpansionists, this diverse 
group that says we cannot allow a man 
to reach his zen i t h . ' " 

Inside IMJ DOE 

Int'l Battle over Breeder Policy 
The deliberations of the breeder committee of the International Nu­

clear Fuel Cycle Evaluation conference, Infce, have predictably turned 
into a battle over breeder development policy. 

The commit tee, chaired by the Soviet Union, Italy, and Belgium, has 
publ ished a report project ing the need for 50,000 megawatts of breeder 
capacity by the year 2000, and France has actively backed the committee's 
projections. > 

The United States responded by insisting that the Europeans are "over­
est imat ing" the number of breeder reactors needed. Full-scale breeder 
development, the U.S. representatives said, wi l l encourage the devel­
opment of a "p lu ton ium economy" and this wi l l lead to weapons pro­
l i ferat ion. 

Infce, which has been meeting in Europe since the beginning of the 
summer, was set up last year at the initiative of President Carter to try to 
convince the advanced and developing countries that nuclear technolo­
gy causes weapons prol i ferat ion and that closing the nuclear fuel cycle 
by reprocessing and ful ly developing breeders is unnecessary. 

Observers expect that the U.S. representatives wi l l try to get the 
commit tee to arrive at a "compromise . " 

New Faces, Same Policies 

Although the entire top leadership 
of the Department of Energy has been 
replaced in the past two months, only 
the faces are di f ferent—the policies 
remain the same. 

The appointments of Charles Dun­
can in the top spot, and John Saw-
hill and John Deutch in the second 
and third positions respectively, ensure 
that that DOE policy wi l l cont inue to 
be made by the same constellation of 
th ink tanks, environmental ist groups, 
and financial interests that has man­
dated civilian Malthusianism and a ge­
opolit ical military strategy that has de­
stroyed the nation's in-depth strategic 
capability. 

A review of the new appointees' cre­
dentials makes the point . 

Charles W. Duncan 
The only self-defense this Depart­

ment of Defense official gave dur ing 
two-and-one half hours of question­
ing at the Senate Energy Commit tee 
conf i rmat ion hearings was that he was 
quali f ied to be secretary of energy be­
cause he knows noth ing about energy 
and, therefore, wi l l be able to keep 
"an open m i n d . " 

Senator Paul Tsongas (D-Mass) com­
plimented Duncan on the fact that en­
ergy has not been one of his interests, 
characterizing Duncan as a "breath of 
fresh air ." 

As for his fresh views on energy, 
Duncan reaffirmed the administration's 
goal of producing 20 percent of the 
nation's energy through "renewables " 
(w ind, solar, t ides, and biomass) by 
the turn of the century and described 
conservation as the "most cost-effec­
tive initiative we can undertake." Dun­
can's prepared remarks never men­
t ioned nuclear energy. 

Al though much was made of Dun­
can's nonenergy background, closer 
examination shows that his actual job 
in the Defense Department was to de­
velop Defense Secretary Harold 
Brown's concept of a "100,000-man 
strike fo rce" ready to invade the Per­
sian Gulf to "secure the o i l f ie lds." 
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Duncan: The DOD's tabula rasa 

This strike force concept, often men­
t ioned by James Schlesinger ( includ­
ing in his parting remarks at a farewell 
DOE dinner) dovetails w i th the Carter 
energy policy of cutt ing oil imports 
and scapegoating OPEC in order to 
promote conservation as an energy 
pol icy. Of course, as many polit ical 
observers have pointed out , such geo­
polit ics wi l l probably get the United 
States into a nuclear face-off w i th the 
Soviet Un ion . 

John Sawhill 
Sawhil l , nominated for the number 

two spot of deputy secretary, is an old 
hand at managing energy crises. Now 
the president of New York University, 
Sawhill 's career includes the fol low­
ing: 

• As the head of the Federal Energy 
Administrat ion f rom 1973 to 1974 (dur­
ing the Arab oi l embargo), he oversaw 
the development of Project Indepen­
dence. How Sawhill understood " i n ­
dependence" can be seen f rom the 
fact that he resigned in January 1975 
when President Ford disagreed wi th 
his plan to implement mandatory con­
servation measures to ready the pop­
ulation for energy austerity. 

• In 1977, Sawhill coauthored the Ford 
Foundation-Mitre report, Nuclear Pow­
er—Issues and Choices, which became 
the foundat ion for the Carter admin­
istration's antinuclear, conservation-
or iented policy through James Schles­
inger, w h o sold the president on it. 

• A year later, Sawhill wrote the Tri­
lateral Commission's statement on en­
ergy, Energy: Managing the Transition, 
a cont inuat ion of his austerity ideas. 

• Today, Sawhill is part of a Ford 
Foundation team complet ing a report 
by Resources for the Future t i t led En­
ergy: The Next 20 Years. 

In addition to these particulars, Saw­
hi l l has been chairman of the energy 
commit tee of the Aspen Institute and 
a member of the governing board of 
the antinuclear lobbying group Com­
mon Cause, both the source of zero-
growth policy and tactics for the lower 
levels of the environmental ist move­
ment. In addi t ion, Sawhill isa member 
of the New York Financial Contro l 
Board, the group that has proposed 
forced shrinkage of New York City's 
lower- income populations and the ex­
pansion of the tourist populat ion by 
the legalization of gambling. 

Sawhill is also currently an official 
advisor to the Organization of Petro­
leum Exporting Countries, an interest­
ing role for the man w h o called for 
an energy crisis management plan to 
"curtai l demand if we have another 
disrupt ion in our oil supply" and who 
proposed taxation measures for fed­
eral contro l of the price and use of 
impor ted o i l . 

Finally, Sawhill's energy economics 
bear scrutiny by those who believe in 
the American tradit ion of growth and 
progress. At a June 6 Washington con­
ference of the International Associa­
t ion of Energy Economists, Sawhill tried 
to prove that there is no " lock-s tep" 
relationship between energy and GNP 
growth , asserting that a doubling of 
primary energy costs wou ld lower the 
rate of economic growth only by .5 
percent. "We may need to make chang­
es in our lifestyles, wh ich is better 
than having others dominate our way 
of l i fe , " Sawhill said. 

Sawhill also took the occasion to 
specifically note, "There is no techno­
logical f ix l ike fusion or gasohol" that 
can affect the energy crisis; the focus 
has to be on gett ing the nation to 
adjust to higher prices. 

John Deutch 

Deutch's promot ion to the number 
three DOE post of undersecretary was 
conf i rmed by the Senate after a week 
of bar ter ing. 

Deutch, along wi th James Schlesing­
er, came out of the Rand Corporat ion 
—the mil i tary th ink tank that is re­
sponsible for developing the Delphi 
Technique for cont ro l l ing scientif ic 
breakthroughs and whose military strat­
egies are viewed as incompetent by 
tradit ional mil itary leaders. 

In the past two years, Deutch's ca­
reer has of ten been chronic led in Fu­
sion. In brief, Deutch added 25 years 
on to the DOE t imetable for achieving 
fus ion, actively tr ied to squelch news 
of the August 1978 breakthrough w i th 
the Princeton PLT tokamak, eviscerat­
ed the magnetohydrodynamics pro­
gram, and drove some of the best DOE 
talent out of the department. 

The delay in Deutch's conf i rmat ion 
was due to Senate horsetrading, not 
Deutch's record as an ant igrowth ad­
minist rator . Senate major i ty leader 
Robert Byrd (D-WV) threatened to hold 
up the Deutch conf i rmat ion in order 
to bargain for a top DOE posit ion for 
George Fumich, a former coal com­
pany lawyer who has been in and out 
of government coal programs for the 
last 17 years. 

Fumich staked his reputation on the 
coal synthetics programs in the 1960s 
and left ERDA when it was clear this 
wou ld not be a priori ty. He was later 
brought back in as the fossil fuel pro­
gram director under the Office of Ener­
gy Technology set up under the DOE. 

Now Byrd wants the prominent "pro-
coa l " Fumich to be in a top posi t ion, 
perhaps as assistant secretary for ener­
gy technology, which was vacated wi th 
the departure of Robert Thome last 
January. Reportedly Deutch wou ld not 
give in to such a demand, and the 
DOE is now considering abolishing one 
of the two assistant secretary posit ions 
left vacant by two recent resignations, 
to create an assistant secretary for fossil 
fuels for Fumich. 

If such a departmental reorganiza­
t ion were to take place, the assistant 
secretary for energy technology wou ld 
be mainly responsible for nuclear en­
ergy, fusion, and other scattered tech­
nologies. 

—Marsha Freeman 
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Conferences 

FEF Chicago Conf., July 31 

The Economics of Going Nuclear 
"Energy and the Science of Econom­

ics" was the subject of a day-long 
conference July 31 in Chicago jointly 
sponsored by the Fusion Energy Foun­
dation and the Executive Intelligence 
Review. Held in the Continental Plaza 
Hotel, the conference was attended 
by 50 political, business, and engineer­
ing leaders from a half-dozen mid-
western states. 

Speakers included Dr. Morris Levitt, 
FEF executive director who chaired the 
conference; Jon Cilbertson, FEF direc­
tor of nuclear engineering; Uwe Par-
part, FEF director of research; and Lyn­
don H. LaRouche, Jr., noted econo­
mist, chairman of the U.S. Labor Party, 
and a contributing editor to the Exec-
utive Intelligence Review. 

Jon Gilbertson began the morning 
session with a review and update of 
the investigation of the Independent 
Commission of Inquiry on the Three 
Mile Island Incident, a group initiated 
by the FEF to investigate the possibili­
ty of sabotage at Three Mile Island. 
The commission's major goal is the 
survival of a viable nuclear power in­
dustry in the United States, Cilbertson 
said. 

"The first thing necessary is to get 
out the truth concerning the TMI in­
cident and to complete a thorough 
investigation into the incident and the 
possibility that it was caused by sabo­
tage. The commission has also 
launched a public educational cam­
paign, documenting the facts—eco­
nomic, safety, environmental—that 
prove once and for all that nuclear 
power is the only way out of the na­
tion's economic mess." 

A lively 45-minute question session 
followed Cilbertson's presentation, 
with many questions concerning who 
is behind the attack on nuclear power 
and why such a small percentage of 
the population has such a dispropor­
tionate influence in the United States. 

In the luncheon address, presiden­

tial candidate LaRouche outlined the 
steps by which the United States can 
lead the world out of the depression 
crisis and into a period of economic 
boom. LaRouche challenged the audi­
ence to grasp the necessary financial 
and banking mechanisms without 
which any planning of nuclear expan­
sion and development of new tech­
nologies cannot function. 

"We need a world monetary reor­
ganization," LaRouche said, which he 
described in detail as follows: "The 
central banking facilities of the Euro­
pean Monetary System nations will is­
sue 15-year to 25-year bonds, denom­
inated in gold-pegged currencies and 
bearing 2 percent to 3 percent yields. 
These bonds will be purchased by cen­
tral banks of nations with dollar-bal­
ances held either in their own portfo­
lios or in the portfolios of principal 
banking and corporate entities within 
their respective nations. This will 
create a pool of hundreds of billions 
of dollars of credit within the Europe­
an Monetary Fund. 

"These dollars can be then be lent 
at base rates of between 3.5 percent 
and 4.6 percent for hard-commodity 
commerce and as 15-year to 25-year 
loans to nations importing high-tech­
nology capital goods for projects that 
are creditworthy on account of well-
defined increases in gross and per 
capita tangible-product output of the 
borrowing nation. 

"Inside the United States, the Exim-
bank, with an enlarged authorized cap­
ital, will serve as the conduit for bring­
ing up to hundred billions a year of 
new hard-commodity credit into the 
internal U.S. economy for combined 
export production and capital invest­
ment related to expansion of export 
production. Our objective must be to 
funnel this credit through the Exim at 
a range of 5 percent to 6 percent basic 
interest rates. This credit will be 
funneled into the internal economy 

The LaRouche-Riemannian economic 
model is featured in the July issue of 
Fusion. 

through local private banks, which is­
sue and administer loans as partici­
pating lenders with the Exim bank. 

Two-Tier Credit 
These "two-tier" credit system 

measures, LaRouche explained, will be 
accompanied by a parallel tax policy 
that provides large and realistic depre­
ciation allowances for investment in 
productive facilities of R & D, but that 
taxes retained or speculative earnings 
at a very high rate. 

LaRouche said that the present world 
depression could end Jan. 21, 1981, 
when he tells French President Ciscard 
d'Estaing via transatlantic telephone 
that he has been sworn in as U.S. 
president. At that point, these new 
monetary and banking arrangements 
will be set in motion, LaRouche said, 
by me and my West European collab­
orators who founded the European 
Monetary System. 

This is the only way we will be able 
to finance the vast nuclear production 
and development program the world 
needs, LaRouche said, and the practi­
cal implications of the new credit sys­
tem for the industrial heartland will 
"reach all the way down to the sub-
sub-subvendor in East Oshkosh." 

The city-building theme emphasized 
in LaRouche's presentation was further 
developed by Mel Klenetsky, midwest 
director of the FEF. Klenetsky an­
nounced the initiation of the Louis 
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Sullivan City-Bui lding Award, to be 
presented to individuals who make 
outstanding contr ibut ions to the ren­
aissance of American cities and urban 
l i fe. The award is named after the ar­
chitect who engineered and designed 
the first American skyscrapers in Chi­
cago in the late 1800s. 

Nuclear Development 
In the afternoon session, Uwe Par-

part out l ined the kind of energy pro­
gram the Uni ted States requires to get 
the wor ld economy and the U.S. econ­
omy back on its feet. "The United 
States must once again commit itself 
to a ful l nuclear-based development 
program, wi th fission now and fusion 
in the fu tu re , " Parpart said. He then 
reviewed the specifics of a nuclear 
program he and a task force of exi 
perts had just comple ted for the 
LaRouche presidential campaign. 

The program calls for the produc­
t ion of 2,500 gigawatts electric of nu^ 
clear power by the Uni ted States by 
the end of this century, consisting of 
a mix of light water reactors, high tem­
perature gas-cooled reactors, and fast 
breeder reactors (See campaign report 
this issue for details). Approximately 
1,000 gigawatts wou ld be for domestic 
use, whi le the remaining 1,500 giga­
watts wou ld be exported to the devel­
op ing nations, mostly in the form of 
f loat ing nuclear plants. 

Parpart also discussed the need for 
increased funding for developing the 
advanced technologies to produce hy­
drogen economical ly—"the only sen* 
sible synthetic fuels p rogram." 

In conclusion, Parpart described the 
totally dif ferent consequences of the 
Carter administration's energy program 
and the program that the LaRouche 
task force had laid out. "Carter's syn­
thetic fuels wou ld mean a return to 
19th century technology and mil i tari­
zation of a depression-wracked econ­
o m y , " Parpart said. "The LaRouche 
program would open the way, through 
nuclear exports and nuplex-based city 
bu i ld ing, to the development of revo­
lut ionary new fusion technologies. 
These wou ld provide unl imited 
amounts of cheap energy in the forms 
of electricity and hydrogen, both pro­
duced f rom a plent i ful raw material— 
water . " 

—Jon Gilbertson 

Fusion News 

New Proposal Could Prove 
Tandem Mirror's Feasibility 

A new proposal f rom Lawrence Liv-
ermore Laboratory for enhancing the 
tandem mirror fusion reactor design 
promises an early experimental dem­
onstration of the mirror's scientific fea­
sibil i ty. 

If the new proposal is pursued, a 
scientific demonstration experiment 
could be constructed wi th in the next 
three to four years to attain energy 
gains as good as, if not better than, 
those projected for the Princeton Tok-
amak Fusion Test Reactor that is due 
to come on l ine in 1981 or 1982.1 The 
cost wou ld be about $120 mi l l ion. 

Wi th experimental success, develop­
ment of an economical fusion power 
reactor based on the tandem mirror 
approach could rapidly fo l low. It is 
even possible that such a reactor could 
have an advanced fusion fuel cycle— 
all deuter ium fuel—and could directly 
convert fusion energy to electricity. 

How the Mirror Works 

The simple magnetic mirror is based 
on the same type of plasma conf ine­
ment in the earth's magnetosphere and 
in astrophysics. Given a magnetic field 
w i th two points of increased intensi­
ty, a plasma wou ld tend to be trapped 
between the two points (Figure 1). 

The individual plasma electrons and 
ions are trapped into spiral orbits along 
the magnetic f ield lines. When they 
approach the region of increased mag­
netic f ield intensity, they are "ref lec­
t e d " back into the opposite d i rect ion. 

Some plasma particles are lost in 
this process if they have a particular 
velocity component . These are called 
end losses. The simple mirror has so 
many end losses, in fact, that it is 
doubt fu l it could get much beyond 
simple fusion energy breakeven. There­
fore, various modifications of the 
simple mirror system have been pro­
posed to permit the significant energy 
gains necessary to make mirror system 
power plants economical . 

The tandem mirror system, the most 
promising modif icat ion of the simple 
mirror system, was developed inde­
pendent ly by U.S. researchers at Law­
rence Livermore and by Soviet scien­
tists in Novosibirsk. The tandem 
system uses two magnetic mirrors to 
trap a cylindrical plasma in a straight 
magnetic field wi th each mirror system 
placed at an end of the cylindrical 
plasma. 

In a simple mirror, the electrons 
escape out the ends first, causing a 
positive electrical potential to devel­
op. The tandem system makes use of 
this positive potential to conf ine the 
cylindrical plasma. The positive po­
tential of each mirror "end ce l l " pre­
vents the cylindrical "center-cel l" 
plasma f rom simply f lowing out the 
ends of the straight cylindrical sole-
noidal magnetic f ield (Figure 2). 

In a reactor, the significantly larger 
center-cell plasma—and not the lossy 
end-cell plasma—would generate much 
of the fusion output . 

A major advantage to this system is 
that it is a straight cylinder. Therefore, 
i t can be constructed economical ly, 
w i th modular units and easy accessi­
bil ity. 

The Improved Tandem 
The new and relatively simple pro­

posal to improve the tandem mirror is 
described in a recent paper by Liver-
more researchers D.E. Baldwin and 
B.G. Logan.2 

Baldwin and Logan propose to add 
a second mirror to each end. This 
second mirror wou ld periodically be 
pulsed off and on and wou ld create a 
partial thermal barrier between the 
center-cell plasma electrons and the 
end-cell mirror electrons. This wou ld 
have the desirable effect of maintain­
ing the end-cell mirror electrons at a 
higher temperature than the center-
cell electrons. Keeping the end-cell 
electrons hotter wi l l permit a lower-
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Figure 1 
SIMPLE MAGNETIC MIRROR 

CONFINEMENT 
As the plasma particles encounter 

the stronger magnetic fields at each 
end of the mirror, they are "reflected" 
back into the center of the mirror. 
However, some particles escape out 
the ends of the mirror. 

Figure 2 
TANDEM MAGNETIC MIRROR 

CONFINEMENT 
J he tandem mirror design adds mag­

netic field coil configurations in the 
shape of the stitching on a baseball at 
each end of a solenoidal magnet coil. 

density end-cell plasma to effectively 
conf ine a higher-density center-
cell plasma. 

The major capital cost and energy 
cost in the tandem design is the neu­
tral beam inject ion power used to heat 
the end-cell plasma. Since the ratio of 
fusion power output to the neutral 
beam injection power required to 
maintain the mirror end cells is pro­
portional to the center-cell plasma 
density squared divided by the end-
cell mirror plug density squared—n? / 
nl—any means that allows the end-
plug mirror density to be decreased 
relative to the center-cell density dra­
matically improves the power output 
per unit cost of a tandem reactor. 

Baldwin and Logan noted that their 
proposal wou ld make the fo l lowing 
specific type of improvement: 

"To plug a central cell of density 1014 

cm'3 , temperature 40 keV, magnetic 
f ield 2T requires plugs of density 1015 

cm"3 having peak fields of 17T and neu­
tral beam injection energies . . . 1 to 

2 MeV . . . . W e describe a means by 
wh ich , for the same central cell con­
di t ions, the density of the plugs might 
be reduced to a few 1013 cm"3 requir ing 
peak fields 10T and beam injection 
energies as low as 200 keV." 

Within Reach 

This improved tandem design is very 
close to the existing state-of-the-art 
technology both for magnets and neu­
tral beams. In fact, all one wou ld have 
to do is bui ld a second MX mirror 
machine—the large, simple mirror cur­
rently under construction at Liver-
more—and place a center cell between 
the two mirror machines for a dem­
onstration experiment. 

In the meant ime, the scientific pr in­
ciples of the proposed improvement 
could be demonstrated on existing 
small tandem mirror experiments. 

Because of the high temperature of 
tandem mirrors, it is also quite con­
ceivable that at the higher tempera­
tures an all-deuterium fusion fuel cycle 
could be ut i l ized, especially if im­
proved center-cell densities can be at­
ta ined, as projected by the new pro­
posal. This wou ld greatly relax the en­
gineering requirements. 

The open-ended mirror system is 
also perfect for gett ing out the mostly 
charged particle energy produced by 
the deuter ium reaction. In fact, Liv-
ermore had led the way in developing 
direct particle electricity converters 
when this was thought to be needed 
for making a simple mirror concept 
work as a reactor. 

Is success just around the corner? 
One fusion manager commented: 
"The amazing th ing is that there do 
not appear to be any scientific imped­
iments to its work ing . It really shows 
the degree of sophistication to which 
fusion and plasma physics has come 
in the last few years. It used to be 
difficult enough to see if anything 
could work at all and now you can al­
most design a conf inement system to 
whatever specifications you want . " 

—Charles B. Stevens 

1. For an assessment of the scientific status of 
the mirror see "The Magnetic Mirror Approach 
to Fusion," Fusion. May 1979. 

2. The paper by D. E. Baldwin and B. G. Logan. 
"An Improved Tandem Mirror Fusion Reac­
tor," is a UCRL Preprint, No. 82715. 

Advanced 
Technologies 

So. California 
Edison Plans First 
Commercial 
MHD Generator 

Southern California Edison Corpo­
ration has signed a letter of intent w i th 
the Roldiva Company in Pittsburgh to 
study the feasibility of a magneto-
hydrodynamic system for the uti l i ty. 
According to Jack Moore , Edison vice 
president in charge of advanced en­
gineering, the goal is to develop a 
demonstrat ion unit and test its effi­
ciency as part of an operating power 
plant as early as 1985. 

Southern California Edison plans to 
bui ld a 50 to 75 megawatt M H D system 
onto its 125-megawatt Unit 1 at the 
Etiwanda Generating Station near Fon-
tana, California, using private corpor­
ate fund ing. 

Negotiators for the proposal cited 
the fact that the Soviet U-25 M H D fa­
cil ity in Moscow delivers power to the 
city grid to show that M H D is technical­
ly feasible and that the United States 
could commercial ize the technology. 
The Edison planners see their M H D 
proposal as an intermediate step in 
commercial izat ion that could push 
the Department of Energy M H D pro­
gram forward by 10 to 15 years. 

The U.S. government M H D program 
does not plan to produce an operat­
ing power generator before the end 
of the century. For this reason, pri­
vate companies that see the need to 
ensure future access to reliable elec­
tric power have tr ied to circumvent 
the official M H D program by supple­
menting government-sponsored re­
search programs wi th private funds. 
The pioneer in this endeavor was 
Reynolds Metals R&D in Sheff ield, Al­
abama, which is concerned wi th sup­
plying electricity for its energy-inten­
sive a luminum plants in the North­
west. 

Although the Reynolds program 
made very impressive progress, which 

U n * A * > 
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led to patents in groundbreaking 
plasma electrode technology, the $8 
mil l ion cut in the 1980 M H D b u d g e t -
down to $72 mil l ion—has el iminated 
fund ing for the Reynolds work . 

The Advantages of MHD 

M H D is a direct electrical conver­
sion system that requires no moving 
parts, such as a steam turbine to pro­
duce electricity. Instead, the plasma 
(ionzied gas) formed f rom burning any 
fossil fuel at a high temperature is used 
as a direct source of electrically char­
ged particles. The plasma particles are 
pushed through a channel surrounded 
by a magnetic f ield that directly draws 
off a current through electrodes placed 
along the sides of the channel. 

Large-scale, base-load M H D gener­
ating stations are projected to achieve 
a potential conversion efficiency of up 
to 60 to 70 percent, compared wi th 
the average 35 percent efficiency of 
conventional coal-burning steam tur­
bine plants. 

A second major advantage of M H D 
technology is that the potassium seed 
used to help ionize the coal gas chem­
ically combines wi th any sulfur in the 
coal. This prevents any sulfur emissions 
f rom the power plant and eliminates 
the need for costly and wasteful pol­
lut ion control equipment . 

The proposed small " t o p p i n g " unit 
Roldiva plans to bui ld wi l l probably 
achieve efficiencies of only 35 per­
cent, but Southern California Edison 
estimates that the savings in pol lut ion 
control equipment wi l l make the unit 
competi t ive—even though the initial 
cost of about $150 to $200 mi l l ion wi l l 
make the M H D system more expen­
sive per unit of power than conven­
tional technology. 

The Etiwanda Generat ing Station is 
now burning o i l , but after the addi­
t ion of the M H D cycle, Edison plans 
to convert the plant f rom oi l to coal in 
the late 1980s. Because of the slow­
ness of pace of the government M H D 
program, the components for a coal-
burning M H D plant wi l l not be avail­
able by 1985 when the M H D unjt 
comes on l ine. 

Roldiva proposes to retrofit the ex­
isting power station w i th a small M H D 
unit that would burn fuel at about 3,500 
degrees Fahrenheit and generate about 
60 megawatts of electric power. The 

hot gas emerging f rom the M H D por­
t ion of the system wou ld be ducted 
into the boiler furnace of the conven­
tional por t ion of the plant, where its 
heat wi l l contr ibute to the product ion 
of steam for the plant's turbines. This 
wou ld decrease the amount of fuel 
necessary in the conventional cycle. 

An In-Line Approach 

The Roldiva design is being imple­
mented on an in-line approach, where 
the operation of the M H D unit does 
not interfere wi th the operation of the 
rest of the plant, should maintenance 
be required. The designers expect the 
M H D unit to run for 2,000 cont inuous 
hours, wi th the same degree of down 
t ime for maintenance that the rest of 
the plan requires. At the end of the 
2,000 hours, the channel wou ld be re­
placed. 

At the point that the technology 
Edison is planning can burn coal, the 
entire plant, including the now oi l-
burn ing steam turb ine cycle, w i l l use 
the energy f rom coal. The topping 
cycle of M H D wi l l provide all of the 
heat to turn the steam turb ine bot­
toming cycle, el iminat ing the need to 
burn o i l . 

Ironically, this privately initiated pro­
gram was in part a response to gov­
ernment pressure over the past five 
years to force util it ies to convert to 
coal. Yet, at the same t ime, the coal-
conscious administration has cut the 
budget for M H D , the only cost-
effective possibil ity for convert ing to 
coal and reducing the nation's de­
pendence on oil for electricity. 

—Marsha Freeman 

Soviets Plan 
MHD Generator 

The world 's first M H D gener­
ator, a 600-megawatt combined 
steam turbine plant, wi l l be op­
erational in 1985, according to an 
Aug. 7 announcement of Soviet 
Minister of Electric Power Devel­
opment and Electrification Petr 
Neporozhniy. The natural-gas-
burn ing plant wi l l be located in 
Ryzan, 140 miles f rom Moscow. 
The efficiency of the unit is ex­
pected to be 50 percent. 
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Dr. Stephen O. Dean is the director of fusion develop­
ment for Science Applications, Inc., a high technology 
systems engineering firm. An outstanding fighter for fusion 
power, Dean is the former director of the Magnetic Con­
finement Systems Division of the U.S. Department of Energy, 
Office of Fusion Energy. 

This article is an edited version of Dean's Aug. 6 speech 
at a Lansing, Michigan town meeting on the energy crisis 
cosponsored by the Fusion Energy Foundation and the 
Independent Voters League of Michigan. The meeting was 
attended by representatives of regional farm and civic 
groups. 

* * * 
THE ENERGY CRISIS is really not a crisis of resources 

and supply. It's a crisis of national w i l l , a crisis of economics 
—wor ld economics and local economics. It's a crisis that 
has more to do wi th gett ing people to pul l in the same 
direct ion to solve the problem of resource supply. 

Speaking as a scientist and engineer, there is absolutely 

no question in my mind that the United States can provide 
the resources it needs for its energy supply and also can 
lead and assist the rest of the wor ld in f inding adequate 
energy sources. This is t rue f rom a technology standpoint. 
Unfortunately it is not t rue today f rom a polit ical stand­
point. It is very appropriate, therefore, that questions having 
to do w i th energy resources be addressed in the political 
arena, because the basic reason we have an energy crisis 
today, or a potential energy crisis coming up in the 1980s, is 
due to our polit ical policies. 

Fusion is one of three possibilit ies that the United States 
and the wor ld have in the long term, once the natural 
resources that we have used in the past—oil, coal, and 
natural gas—begin to be in shorter and shorter supply. 
The other two are nuclear power based on fission and 
solar energy. There has been plenty of debate about these 
three, as to their r- itive prospects. 

Solar energy has a lot of advocates in the country today 
and it wi l l certainly have many uses, but people who look 

28 FUSION 



at it seriously doubt that it can, in fact, replace the large-
scale energy sources needed for industry. On the other 
hand, nuclear power clearly is capable of providing the 
large-scale energy sources of heat and energy that indus­
trial civilization demands. However, at the present time 
nuclear energy is under quite a bit of public attack, partic­
ularly in this country, and its political future is somewhat 
uncertain. 

Fusion Goals and Applications 
The primary goal of the fusion energy development 

program in the United States is to develop pure fusion 
systems that will run central station power plants to pro­
duce electricity. The program is almost totally supported 
by government funds because of its long-range nature, 
but there is some private money going into it from the 
electric utilities. 

Although electricity is the easiest and most straightfor­
ward of the applications for fusion—and also, by the way, 

for fission—there are other potential significant applica­
tions (Figure 1). Once you have a large source of heat, 
there are many other things you can do with that heat 
besides producing electricity. For example, you can use 
that heat to produce hydrogen gas or synthetic fuels; you 
can use it in chemical processing and in those industries 
that require process heat; you can use it to produce fissile 
fuel for nuclear fission reactors; and you can use it to 
deactivate nuclear waste. 

I'll briefly describe the last two applications. The fuel 
used in today's light water nuclear reactors—of which the 
Three Mile Island plant is the most famous example—is 
becoming more and more expensive. In fact, within 50 
years, the high price of uranium used in fission reactors 
will become a significant issue. Right now the fuel cost in 
fission power systems is a negligible part of the cost of the 
electricity. But beyond the year 2000, sometime around 30 
to 50 years from now, we will need a new source of 
uranium, plutonium, or thorium to fuel such reactors. 

There are two ways of getting that fuel. One is to devel­
op the fission breeder reactor; the other is to use a fusion 
reactor. In what is called a fusion-fission hybrid reactor, 
for example, the fusion reaction is combined with fission­
able material in a blanket outside the reactor to breed 
fission fuel, thereby multiplying the energy source several-
fold. It is possible to make enough fissionable fuel this 
way to fuel five to twenty light water reactors. 

Another problem for nuclear power in this country is 
what to do with the radioactive waste. You have to store 
that waste for many years—in some cases for thousands of 
years. One of the possible applications of fusion energy is 
to dispose of radioactive waste by what is called transmu­
tation; that is, the neutrons produced by a fusion reactor 
can be used to transform the radioactive fission waste into 
other, stabler isotopes, thereby deactivating the radioac­
tivity. 

Fueling Electric Power Plants 
If you look at a schematic of an electrical power plant, 

you see that the main thing you need in order to produce 
electricity is some type of thermal energy source (Figure 
2). Once you have the thermal energy, or heat, you can 
make steam. You can then run that steam through a tur­
bine and make the electricity. 

There are three basic ways to produce that heat: a fossil 
fuel fire box that burns coal, oil, or natural gas; a nuclear 
fission reactor; and a fusion reactor. In all three cases, the 
source of heat runs through a heat exchanger out to a 
turbine that produces electricity. What we're talking about 
in fusion is providing another option as a replacement for 
or in additon to the heat sources already in use. 

In a nuclear fission power plant, the reactor's fuel rods 
contain uranium (Figure 3). The fission process in these 
fuel rods generates neutrons, subatomic particles from 
the nuclei of the atom. These neutrons are moving at rapid 
speeds. When the neutrons are slowed down, it creates 
heat in a moderator. Then you pass a coolant through the 
moderator—like a gas or water—over the hot material to 
produce the steam that turns the turbine. 
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By building up these elements, heat is released and 
carried by the neutrons in the same way that heat is car­
ried in a fission reactor. The neutrons are moving fast and 
in slowing down they raise the temperature of some kind 
of moderator. Then you pass a coolant over the high-
temperature moderator, which produces steam. 

The Fusion Reaction 
The key requirement for a fusion reactor is to make a 

fusion plasma that has high temperatures like those on the 
sun but that has a very low density. The density of the gas 
of this fusion reactor is about 100,000 times less than the 
density of the air in an ordinary room. Therefore, even 
though the plasma has a very high temperature, its density 
is so low that it does not melt the materials with which it 
comes in contact. If this fusion plasma were to come in 
contact with the reactor wall, the wall would cool the 
plasma, stopping the fusion reaction. One of the ways 
fusion researchers keep the plasma from coming into con­
tact with the wall is by using magnets to control it. 

Figure 5 shows schematically how the fusion reaction 
releases its energy. 

Let's look at a typical fusion reaction in more detail 
(Figure 6). You start with a fuel composed of tritium and 
deuterium, both isotopes of hydrogen. The nucleus of the 
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The key element in a fusion reactor is a fusion plasma, a 
very high temperature gas (Figure 4). Essentially, a fusion 
plasma is a piece of the sun. The sun is a fusion reactor 
and the stars are fusion reactors. They generate their energy 
by nuclear reactions that occur in a very high temperature 
gas. The gas is at such a high temperature that when the 
nuclei of the atoms in the gas collide, they fuse together 
and form new elements. 

Figure 1 
FUSION PROGRAM GOALS AND 

POTENTIAL APPLICATIONS 

Program Goal 
To develop pure fusion central electric power stations for 
commercial applications 

Potential Applications 
Direct production of hydrogen gas and synthetic fuels 
Direct energy production for chemical processing 
Fissile fuel production 
Fission product waste disposal 
Fusion-fission hybrid reactors 



t r i t ium atom, a t r i ton , has two neutrons and a proton. The 
deuteron, the nucleus of the deuter ium atom, has one 
neutron and a pro ton. These are the nuclei of the atoms in 
the plasma. When the nuclei col l ide, all five of these 
particles come together and release energy in the process. 
As each tr i ton and deuteron flies apart, four of the par­
ticles come out together and form a hel ium nucleus, whi le 
one neutron comes out carrying most of the energy. (He­
l ium, by the way, which is the "waste product" of the fusion 
reaction, is a nonradioactive, stable, nonpoisonous gas.) 

There are two basic approaches to conf in ing the fusion 
plasma, magnetic confinement and inertial confinement. 

In a typical fusion reactor of the first sort, the fusion 
plasma is kept in place by configurations of magnets that 
exert forces on the fusion plasma where the reactions take 
place. Accelerators attached to the reactor take a nuclei or 
an element in the gas and accelerate it up to high speeds. 
At that point , the nuclei are trapped by the magnetic fields 

in the machine and bui l t up into a very high temperature 
gas. This magnetic conf inement technology, as I discuss 
later, is wel l underdeve lopment . 

There are two types of magnetic conf inement geome­
tr ies: an open system or magnetic mirror system, and a 
closed system shaped like a donut (Figure 7). 

The most famous example of this donut type is a Soviet 
invention called the tokamak. Figure 8 is a photograph of 
the Doublet l l l ' tokamak at the General Atomic Company 
in La Jolla, California. This machine does not yet have its 
accelerators, because they are still being constructed and 
won ' t be completed unti l the end of this year. 

The largest tokamak machine in the wor ld is the Tok­
amak Fusion Test Reactor now being built at the Princeton 
Plasma Physics Laboratory in Princeton, New Jersey, which 
wi l l be completed in late 1981. This is the first U.S. ma­
chine that has been designed wi th the idea that it wi l l 
produce more energy than we have to put in to get the 

Figure 4 
FUSION REACTOR SCHEMATIC 

The fusion reaction heats the moderator, and the 
coolant circulating around the moderator produces 
steam. The moderator material absorbs and s/ows 
down the energy from the neutrons. 
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Figure 5 
THE FUSION REACTION 

When the fusion fuel is heated to high temperatures, the atoms in the gas collide so hard that the electrons are 
torn off the atoms. The result is a plasma, a gaslike mixture of ions andelectrons. 

Figure 6 
THE FUSION PROCESS 

In this typical fusion reaction, the fuel is deuterium and tritium, both isotopes of hydrogen. When the nuclei of 
the atoms of tritium and deuterium collide, they recombine to form a helium nucleus and one neutron, releasing 
energy in the process. Most of the energy is carried in the neutron, and there is a net energy gain because the 
end-product nuclei weigh less than the nuclei of the input fuel. 
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fusion reaction going. This is a critical point in the fusion 
program—breakeven—where we will start to get a net 
return on the energy invested. 

The second basic approach to fusion energy, inertial 
confinement, allows you to eliminate the magnetic coils. 
This process is often called laser fusion, although other 
methods besides lasers are used to ignite the fusion fuel; 
for example, ion beams and electron beams. 

Inertial confinement uses a tiny hollow pellet—so small 
that you cannot see it with the naked eye—filled with 
deuterium and tritium. The spherical pellet is then irra­
diated with a laser beam or some other kind of beam. This 
force heats and compresses the pellet to produce a burst 

of radiation—a burst of energy—before the pellet flies 
apart. 

It is essentially a miniature explosion, the same process 
that goes on in the hydrogen bomb. But the pellets are so 
small that the microexplosions, as they are called, don't 
release enough force to damage the reactor vessel. 

The State of Fusion Science 
The aim of both types of fusion experiments—inertial 

confinement and magnetic confinement—is to produce 
the hot plasma in which fusion reactions take place. This 
requires an energy investment to create the high-tem­
perature plasma and some type of confining force to keep 
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the high-temperature plasma where you want it whi le the 
energy comes out. If you do this effectively, you get a net 
energy output . The scientific condit ions that you must 
reach in order to get a net energy output are shown in 
Figure 9, in terms of two numbers: (1) the temperature of 
the hot plasma, and (2) the density of the fusion fuel times 
the length of t ime it is conf ined, a measure of the energy 
output . 

The temperature required is about 50 to 100 mil l ion 
degrees. Scientists usually express this in another unit 
called kilovolts; 50 mill ion degrees is 5 kilovolts. Last 
summer the Princeton Large Torus tokamak exceeded this 
m in imum ignit ion temperature for the first t ime in a to­
kamak, reaching about 65 to 70 mi l l ion degrees. This was 
widely hailed in the wor ld press as a breakthrough be­
cause it exceeded one of the two requirements to achieve 
practical fusion. 

The density necessary to achieve fusion is measured in 
particles per cubic centimeter and the length of confine­

ment t ime is measured in seconds. In scientific units, the 
min imum product of density times t ime necessary is about 
1014 particles per cubic centimeters times seconds. To give 
you a feel for what that means, the density of the air in an 
ordinary room is about 1019 particles per cubic centimeter. 
So a number l ike 1014 is 100,000 times less than the density 
in the room. If you took the deuter ium and tr i t ium gas at 
the density of ordinary air, reduced its density by 100,000 
t imes, raised its temperature to 50 mi l l ion degrees, and 
kept it where you wanted it for 1 second, then you wou ld 
get more energy back out than you were required to put 
in . It's not a terr ibly di f f icul t th ing to do in pr inciple, but 
do ing it in practice is very tr icky. 

To give you an idea of how the U.S. fusion program is 
do ing in terms of reaching these numbers, we can look at 
the temperature achieved in fusion experiments as a func­
t ion of years of experimentat ion (Figure 10). The program 
started in the 1950s. It reached some progress and kind of 
leveled off for a wh i le , but since about 1966, there has 
been a very steady and rapid progress. As you can see in 
the f igure, the PLT tokamak at Princeton exceeded the 
min imum ignit ion temperature of 5 kilovolts in 1978. Once 
the fusion device exceeds 5 ki lovolts, the reaction wil l 
sustain itself—there wi l l be enough energy produced so 
that no more energy has to be put in and enough heat wi l l 
be released by fusion to keep the temperature up. 

Success Assured 
For a work ing reactor, a slightly higher temperature is 

needed, but not much more than what has already been 
achieved. There are machines under construction now 
that wi l l do this on a regular basis—General Atomic's Dou­
blet III and Princeton's TFTR. So now we can say with 
confidence that success is assured. To use a popular phrase, 
success is " i n the bag. " 

There have been equally good results in terms of the sec­
ond number required—the product of the density and 
confinement t ime. As Figure 10 shows, the progress has 
been steady over the years. The largest number that has 
ever been reached is 3 times 1013 particles per cubic centi­
meter. This was done in the Alcator A tokamak at the Massa­
chusetts Institute of Technology. The Alcator's achievement 
was, in fact, above the min imum number required scien­
tif ically for breakeven, but a reactor wi l l need a l itt le bit 
more , about 1014. Again, the Doublet I I I , the TFTR, and the 
Alcator C at MIT are designed to reach the required value. 
So in this parameter also, success is assured and there is 
now a very high degree of confidence that what is re­
qui red to br ing fusion f rom dream to reality now is a 
serious engineering development program. The U.S. gov­
ernment has not yet shown a wil l ingness to embark on this 
engineering phase of fusion development. 

The engineering goals concern reliability and economics 
—work ing out exactly how you would produce fusion 
energy in a commercial environment. These goals can be 
accompl ished; they are straightforward, albeit di f f icul t , 
engineering development tasks. 

What is it about fusion that really makes it attractive? 
First, its inexpensive and plent i ful fuel . The fuels of the 

Energy 
output 

Temperature: 50-100 million degrees or 5 kilovolts 
Density-confinement time: 5 x 1013 cm 3 x seconds 101 

Figure 9 
REQUIREMENTS FOR FUSION 

In order to get a net energy output, the fusion 
reactor must meet two basic scientific requirements: 
(V the temperature of the fusion plasma and (2) the 
density of the fusion fuel times the length of time it 
is confined. The required temperature is 50 to 100 
million degrees, or 5 kilovolts. The necessary densi­
ty, measured in particles per cubic centimeter per 
second, is about 10u particles per cubic centimeters 
per second. 
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simplest fusion reactor are deuter ium and t r i t ium. It is also 
possible to design a fusion reactor that uses only deuter­
ium, but the economics are somewhat poorer than if we 
use deuter ium and t r i t ium. 

Deuter ium is obtainable cheaply and in limitless quanti­
ties f rom water. Unl ike oil and gas, deuter ium wi l l never 
be expensive. As long as there is water, there wi l l be 
cheap deuter ium. So fusion offers the wor ld a truly l im­
itless fuel resource. There is enough deuter ium in the sea 
to fuel the wor ld for bi l l ions of years—some people calcu­
late 10 bi l l ion years—in other words, forever. 

Tr i t ium is obtainable f rom l i th ium, wh ich is a very abun­
dant resource on earth, as well as being available f rom 
seawater. There is enough l i th ium to produce t r i t ium easily 
for thousands of years. 

What k ind of energy do we get f rom these fuels relative 
to what is obtained f rom other fuels? When it fuses, a 
fusion fuel releases a mi l l ion times more energy than 
burn ing a comparable weight of coal or o i l , so it is a very 
eff icient producer of energy per pound or per unit weight 
of fue l . In addi t ion, a fusion reactor produces about eight 
t imes more energy than a nuclear reactor produces f rom a 
comparable weight of uranium. 

As I ment ioned earlier, the energy f rom a fusion reactor 
comes out primari ly in neutrons and these can be used to 
make fissionable material to fuel today's light water reac­
tors. One fusion reactor can make enough fuel for about 
five to twenty nuclear fission reactors. Therefore, if fusion 
is developed, we can assure a supply of fuel for fission 
reactors. 

To take another measure of the energy content of what 
is obtainable f rom fusion fue l : 1 gallon of water f rom your 
tap or f rom the ocean contains about 1 gram of deuter ium, 
wh ich is easily and cheaply extractable. The gram of deu­
ter ium has an energy equivalent content of 300 gallons of 
gasoline, and the cost of extracting this gram of deuter ium 
is about 10tf. 

How Soon? 
In spite of all these attractive features, the fusion pro­

gram is not available today in the commercial market al­
though the basic science is fairly well developed and the 
engineering is ready to be developed. 

Government policy today is to take about 45 more years 
for development of fusion before practical application be­
gins. This is an unprecedented length of t ime for any type 
of technological development. If you look back 45 years 
and ask yourself what was the technology of this country 
45 years ago compared to today, you can see that we have 
gone through incredible technological development. In 
the last 45 years, new technologies have completely trans­
formed the wor ld . 

There has never been a situation in this wor ld where it 
has taken 45 years to develop a new technology once the 
basic ideas have been tested. Therefore, I conclude that 
the existing government po l icy—to take 45 years to develop 
fusion—is overly cautious and conservative, to say the 
least. 

The fact is that a few years ago under the Ford adminis­

t rat ion, the policy was to develop fusion technology in 
about 25 more years rather than 45 more years. Even that 
policy t imetable is longer than it should take to develop 
such a technology. In today's environment it is diff icult to 
do things quickly, but I believe that the commercial viabil­
ity of fusion as a practical energy source could be demon­
strated in 10 to 15 years, if we really put our minds to it. 

Figure 10 
PROGRESS IN TEMPERATURE AND DENSITY-

CONFINEMENT TIME REQUIREMENTS 
There has been steady progress in achieving con­

ditions near breakeven in various experimental reac­
tors for both temperature and density-confinement 
time. As shown in a, both the Doublet III and the 
Princeton TFTR are expected to reach the tempera­
ture conditions necessary for a fusion reactor by 1985. 
As shown in b, both these machines, plus MIT's 
Alcator C, are expected to reach the density-confine­
ment time requirements for a fusion reactor by 1985. 
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The 1980s Project 
Blueprint for 'Controlled Disintegration' 
by Kathleen Murphy 



EDITOR'S NOTE: What you are about to read is hard and 
sufficient documentation of the fact that the present 
energy and economic crisis is not the result of mistakes or 
bureaucracy, but of a conscious policy of Malthusian evil. 
With that point out of the way, energy can be properly 
focused on the job of permanently retiring our domestic 
nation-wreckers and gearing up the country for its rightful 
role of world industrial and technological leadership. 

MOST AMERICANS, no matter what their political per­
suasion, have a sense of alarm at the rapid unraveling of 
the world economy and international politics. The 1979 
oil hoax, the fanaticism of Ayatollah Khomeini in Iran, 
Three Mile Island, and other political events are signs that 
world "business as usual" is coming to an end; we are at 
a turning point where the long-time goals of growth, 

advanced technology, and development are under the 

gun. 
For the New York Council on Foreign Relations, how­

ever, this increase in world chaos is right on schedule. For 
since 1973, when the CFR launched its 1980s Project, 
council members have been studying and writing about 
the "megadisasters" and economic and political catastro­
phes that would characterize the near future and how the 
CFR intended to use them. In brief, the CFR has proposed 
a "new world government" based on Malthusian princi­
ples of zero growth that would manage what it calls "the 
controlled disintegration in the world economy." 

Incredible as this may sound, an investigation of the 
background, membership, and publications of the 7980s 
Project shows that the CFR is in dead earnest. 

The CFR terms the 7980s Project "the largest single 
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effort in our 55-year history" and notes that it was aimed 
at "describing how [world] trends might be steered toward 
a particular desirable future outcome." The project began 
in the summer of 1973 during a series of informal meetings 
held at the council's elegant townhouse on East 68th Street 
in New York City, under the leadership of Richard Ullman, 
the CFR director of research, and Edward L. Morse. 

A year later, with abundant financing by the Rockefeller, 
Ford, Mellon, and Thyssen foundations, together with the 
German Marshall Fund, these sessions were formally in­
stitutionalized as the 7980s Project, and working groups 
were appointed to explore specific problems and areas of 
interest (see box). 

In January 1977, the project underwent a major trans­
formation—nearly 50 percent of its membership took up 
key posts in the Carter administration to begin the initial 
phases of implementing the project. Among those who 
made the move to Washington were Cyrus Vance, head 
of the Project's Working Group on Nuclear Weapons, 
who became Carter's secretary of state; Leslie H. Gelb, 
head of the Working Group on Armed Conflict, who took 

on the influential position in the State Department of 
politico-military affairs advisor for the assistant secretary 
of congressional relations; Joseph S. Nye, head of the 
Working Group on the Political Economy of North-South 
Relations, who was named as an important advisor to the 
State Department on nuclear proliferation; Marshall Shul-
man, a member of the Project's Coordinating Group, who 
was appointed the chief State Department advisor on 
Soviet affairs; Richard Cooper and W. Michael Blumen-
thal, also Coordinating Group members, who became 
undersecretary of state for monetary affairs and secretary 
of the treasury, respectively; and Samuel Huntington, 
another member of the Coordinating Group, who joined 
the National Security Council staff. (Huntington, it should 
be noted, although his name might not be as familiar as 
others, is the man who drafted the Federal Emergency 
Management Agency legislation, along the lines of a book 
he wrote in 1975 for the Trilateral Commission, The Crisis 
of Democracy, that predicted "megadisasters" and the use 
of means to deal with them that go beyond what he called 
our outmoded U.S. Constitution.) 
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A number of lesser-known project members, including 
Edward Morse, also went into the Carter administration, 
while others, such as Stephen Green, coauthor of the 
1980s Project volume on international disaster relief, took 
up important posts in other agencies—in Green's case, 
the United Nations disaster preparedness organization. 
Most recently, Theodore Taylor, coauthor of the project's 
study on nuclear proliferation, was named to the presi­
dential commission investigating Three Mile Island. 

Meanwhile, the rest of the project members began 
circulating drafts of the project's proposal to various 
interested parties and preparing the 1980s Project findings 
for publication in a 30-volume series. 

What Is the CFR? 
Before examining the already published volumes in the 

7980s Project, it's useful to understand exactly what the 
CFR is. 

The New York Council on Foreign Relations is widely 
regarded as the principal policy center for what is called 
the Eastern Establishment, yet few Americans appreciate 

the fact that the CFR was established specifically to further 
British influence over U.S. policy-making and institutions. 

The council was part of a project initiated by British 
colonialist Cecil Rhodes, who founded the elite Round 
Table organization in the late 1800s "to extend British rule 
throughout the world," as he bluntly stated in his will. 
The Rhodes faction in Britain, which included such nota­
ble British empire proponents as Lord Milner and Lord 
Roseberry, believed that the key to maintaining Britain's 
global hegemony was to "reintegrate" the United States 
into the Empire—a task in which the CFR has played a 
central role. 

The seeds of the CFR were planted during the Paris 
peace conference in 1919, when representatives of the 
Round Table, including Lionel Curtis, Lord Robert Cecil, 
and Lord Eustace Percy, met with several highly placed 
Anglophile Americans to decide upon the most efficient 
vehicle for coordinating Anglo-American policy in the 
postwar period. The American group, which included 
Colonel Edward House, the British agent who virtually ran 
the Wilson administration; the Dulles brothers, the House 
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"A degree of controlled disintegration in 
the world economy is a legitimate objective 
for the 1980s and may be the most realistic 
one for a moderate international economic 
order." 

Fred Hirsch, 7980s Project 
. Alternatives to Monetary Disorder 

of Morgan's Thomas Lamont, and Christian Herter, then 
returned to the United States and set up the Council on 
Foreign Relations. The CFR was formally incorporated two 
years later, in 1921. 

During the past 60 years, the CFR has established a near-
stranglehold over the most important institutions of the 
nation. Not only does it function as a "school for states­
men," supplying personnel for the top positions in gov­
ernment, but with a membership boasting leading figures 
in the media, trade unions, business, academia, and poli­
tics, the CFR is in a position to manipulate the public into 
at least passive acceptance of the policies that its agents in 
government implement. 

The Carter administration is by no means the first 
national government whose policies have been a matter 
of CFR influence. Every president elected since 1944, with 
the exception of Harry Truman, and every secretary of 
state since Cordell Hull, except James Byrnes, has been a 
CFR member. More important, CFR members have con­
trolled most other strategic posts throughout the central 
government apparatus, including subcabinet posts, am­
bassadorships, and Congress. Recently, the Christian Sci­
ence Monitor estimated that over the years nearly 50 
percent of the CFR's membership had been invited to 
serve in top government jobs. (CFR membership, by the 
way, is by invitation only.) 

The CFR's most recent membership list includes such 
influential individuals as Secretary of Defense Harold 
Brown; Ambassador to Italy Richard Gardner; Senators 
Jacob Javits and George McGovern; Washington Post 
publisher Katherine Graham; New York Times editorial 
board member C.L. Sulzberger; presidential hopefuls 
George Bush, Howard Baker, Alexander Haig, and Rep. 
John Anderson (Haig is the CFR's preferred "strong man" 
candidate); Henry Kissinger; CBS chairman William Paley; 
United Auto Workers president Douglas Fraser; Chase 
Manhattan Bank chairman David Rockefeller, who is cur­
rently CFR chairman; oil analyst Walter Levy; financiers 
John Loeb and John Lehman; General Electric chieftain 
Reginald Jones; New York Federal Reserve district chair­
man Henry Fowler; and hundreds of other strategically 
situated individuals. 

Controlled Disintegration 
The ends and means candidly discussed in the first 16 

volumes the CFR has published in its 7980s Project would 
strip the world economy of its productive capacity, force 

the world population down to 1 billion, and bring on the 
hideous conditions of disease and destruction suffered in 
previous dark ages. In volume after volume, the CFR 
authors predict that the decade of the 1980s will be one 
of "controlled disintegration," "conflagration," " in ­
creased ethnic conflict," "megadisasters," "hard [repres­
sive] states," "competition for,- vital resources," "short­
ages," and "inflation." / 

The essential point here is that these are not predictions, 
but scenarios that CFR members are now in the process 
of implementing as part of their jobs in the Carter ad­
ministration. It requires no reading between the lines to 
see that the policies of the administration are the same as 
the CFR 1980s proposals. 

The most succinct presentation of the CFR's concerns 
is found in the volume A/fernaf/Ves to Monetary Disorder, 
authored principally by the late Fred Hirsch, senior advisor 
to the International Monetary Fund and a former financial 
journalist for the London Economist. In his essay "Politi-
cization in the World Economy: Necessary Conditions for 
an International Economic Order," Hirsch stresses that the 
main threat that must be dealt with is the possibility that 
there will be an alliance between the "Hamiltonian" or 
neomercantilist economies of the developing and ad­
vanced sectors with the similarly dirigist economies of the 
socialist sector against the British "free trade" liberalism. 
"Controlled disintegration" is the best weapon to meet 
this threat, Hirsch says. 

I quote at length from the Hirsch piece: 

The developing world, as challenger of today's 
balance and structure of political and economic 
power, sees increasing the explicit politicization of 
the international economy as an opportunity to forge 
a new international economic order more favorable 
to its interests. By contrast . . . Western governments 
see politicization as a threat to both economic pros­
perity and political harmony. In their opinion, the 
containment and reversal of the trend toward increas­
ing politicization are among the most urgent inter­
national problems of the next decade. 

Politicization of economic issues . . . can be evalu­
ated differently, according to the perspective from 
which [it is] viewed. Mainstream liberal thought . . . 
traditionally regards the politicization of economic 
issues as both an inefficient way to create and allocate 
wealth and a potentially destructive influence on 
harmonious relationships, both in domestic affairs 
and among nations. It therefore ought to be mini­
mized. . . . 

Another normative approach that now has strong 
appeal in the developing world has its intellectual 
roots in Marxist and neomercantilist thought. . . . The 
pervasiveness of these perceptions helps to explain 
the remarkable unity of the less developed countries 
in their demands for a new international economic 
order. . . . 

These impediments encountered by the liberal ideal 
are not surprising to persons in the less developed 
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Dirigists in the Hamiltonian tradition, France's President Ciscard (I.) and West Cermany's Chancellor Schmidt are 
fighting for the antithesis of the 1980s Project, a development policy based on industrializing the Third World. 

wor ld and also in some developed states whose per­
spectives are Marxist or neomercantil ist. . . . Mercan­
tilists see nations, as Marxists see classes, becoming 
alienated in the process of product ion and exchange. 

These normative nationalist concerns are far f rom 
new; they were eloquent ly addressed by Hamil ton in 
his Report on Manufactures of 1790, in which he 
expressed the opposit ion of American nationalists to 
their country's assuming the role of a raw materials 
exporter to Britain. Nationalists feared and opposed 
two aspects of this ro le: the tying of American eco­
nomic development to the British economy and the 
growing dependence on Britain for goods vital to 
national defense. Friedrich List, inspired by Hamilton's 
observations of American trade policy, out l ined in 
American Political Economy what he saw as the proper 
object for a developing country's commercial pol icy: 

"The object is not to gain matter, in exchanging 
mat ter . for matter, as it is in individual and libera! 
economy, and particularly in the trade of the mer­
chant. But it is to gain productive and political power 
by means of exchange wi th other nations; or to 
prevent the depression of product ive and polit ical 
power, by'restrict ing that exchange." 

. . . These Marxian doctrines are plainly evident in 
the development strategies of the Second Wor ld of 
Russia, Eastern Europe, and China. And in the First 

Wor ld , mercantil ism inspired de Gaulle's challenge to 
the dominance of the dollar. Both these strands of 
thought f ind place in the development programs and 
campaigns of the Third Wor ld leaders in the postwar 
wor ld . 

To prevent an alliance among the neomercantilists (or 
Hamiltonians) and the Marxists, Hirsch recommends the 
fo l lowing prescript ion: 

A degree of control led disintegration in the wor ld 
economy is a legitimate objective for the 1980s and 
may be the most realistic one for a moderate inter­
national economic order. A central normative prob­
lem for the international economic order in the years 
ahead is how to ensure that the disintegration indeed 
occurs in a control led way and does not rather spiral 
into damaging restrictionism. 

The problem therefore is not to minimize pol i t ic i -
zation in the process sense of polit ical intervention in 
market outcomes; it is rather to create a framework 
capable of containing the increased level of such 
pol i t icization that emerges naturally f rom the changed 
balance of forces in both domestic economies and 
the international system. The funct ion of the loosened 
international economic order wou ld be to provoke 
such a framework by setting bounds to arbitrary 
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national action and thereby toward piecemeal unilat­
eral action and bilateral bargaining that may ultimately 
be detr imental to the interest of all parties concerned. 

The Assault on Science and Technology 
The CFR's hatred for science, particularly the spread of 

a scientific out look among the general populat ion, un­
derlies the entire 1980s Project. 

As would be expected, the project identifies nuclear 
technology as a major bugbear. Because they do not want 
to be associated with the environmentalist groups that 
they fund and contro l , the CFR project participants do not 
condemn nuclear power (or science and technology, for 
that matter) outr ight. Instead, the CFR objectively enum­
erates the various " p r o b l e m s " allegedly inherent in nu­
clear power, including " te r ro r i sm, " "env i ronmenta l dan­
gers," the "threat to wor ld peace," and so for th. "To be 
sure," admits the CFR in its volume on nuclear prol i fera­
t ion , we "are not advocating further international growth 
of the use of fission power . " 

To see that fission power is contained, the CFR studies 
propose a greatly increased role for " internat ional insti­
tu t ions" in the contro l and diffusion of essential elements 
of nuclear technology—a reworking of the old Baruch 
Plan. 

After discrediting nuclear energy as overburdened with 
insoluble problems, the 1980s Project takes up the band­
wagon for synthetic fuels to overcome what it predicts wi l l 
be an acute oil shortage. In every detai l , 0yste in Noreng's 
volume, Oil Politics in the 1980s: Patterns of International 
Cooperation, anticipates the current Malthusian line pro­
moted by Energy Secretary Schlesinger. "The days of 
inexpensive oil are behind us," Noreng writes, "and the 
basic issue is how to organize the transition f rom conven­
tional oi l to new sources of energy, such as synthetic 
f ue l . " 

In addit ion to higher oi l prices, Noreng spells out several 
other elements of what he terms a " n e w oil reg ime," 
which, not surprisingly, are already being translated into 
legislative form and rushed through Congress. In brief, 
these proposals give more power to the mult inational oil 
companies by increasing their top-down control over 
international supplies. They also give the multis govern­
ment incentives to pursue development of "alternative 
energy sources"—specifically coal gas, tar sands, oil shale, 
and geothermal. 

Last but not least, Noreng calls for various measures to 
get the Organization of Petroleum Exporting Countries to 
sink funds into these retrogressive energy sources, to be 
less independent, and to delay industrialization. 

Participation by OPEC governments and their national 
oil companies [in the new oil regime] would broaden 
their knowledge and involvement in downstream op­
erations such as ref ining and market ing, give them 
secure outlets for their o i l , and perhaps delay their 
projected building of refining and petrochemical in­
dustries. Last but not least, it wou ld give OPEC gov­
ernments a stake in alterntive sources of energy and 
an even greater interest in the energy consumption 
of the OECD countries [pp. 144-45, emphasis added]. 

Again, when it comes to the question of running the 
proposed " n e w oi l reg ime" (of which I have identi f ied 
only parts), the CFR proposes the centralization of power 
in those institutions that are commit ted to its oligarchical 
wor ld v iew, in this case, the International Monetary Fund. 

The Cambodia Model for the Third World 
The specific variation of control led disintegration that 

the 7980s Project advocates for the developing sector 
fol lows what can be called the Cambodia Model—after 

Who's Behind 
The 1980s Project 

Drafts of the init ial set of 7980s 
Project studies evolved out of a series 
of 10 Work ing Groups that met dur ing 
1975-76 to discuss major international 
issues. Along with the Commit tee on 
Studies of the CFR's board of direc­
tors, which acted as the oversight 
body of the project, and the 1980s 
Project Coordinat ing Croup, which 
acted as an advisory board, these are 
the individuals responsible for the 
megadisaster scenarios spelled out in 
the 30-volume series. The major no­
table addit ion to the list of conspira­
tors since 1976 is Henry A. Kissinger, 
w h o is now a member of the Commit­
tee on Studies. 

Chairmen of the Working Groups 
Cyrus R. Vance 
Leslie H. Gelb 
Roger Fisher 
Rev. Theodore M. Hesburgh 
Joseph S. Nye, Jr. 
Harold Van B. Cleveland 
Lawrence C. McQuade 
Wil l iam Diebold, Jr. 
Eugene B. Skoinikoff 
Mi r iam Camps 

Committee on Studies (1975-76) 
W. Michael Blumenthal 
Zbigniew Brzeziinski 
Robert A. Charpie 
Richard N. Cooper 
Walter J. Levy 
James A. Perkins 
Joseph S. Nye, Jr. 
Robert V. Roosa 
Carroll L. Wilson 

Coordinating Group (1975-76) 
W. Michael Blumenthal 
Richard N. Cooper 
Carlos R. Diaz-Alejandro 
Richard A. Falk 
Edward K. Hamil ton 
Stanley Hoffman 
Samuel P. Hunt ington 
Gordon J. MacDonald 
Bruce K. MacLaury 
Bayless Manning 
Theodore R. Marmor 
AN Mazrui -
Joseph S. Nye, Jr. 
Michael O'Nei l l 
Marshall D. Shulman 
Stephen Stamas 
Fritz Stern 
Al len S. Whi t ing 
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I 
"To be sure [we] are not 
advocating further 
international growth of the 
use of fission power." 
1980s Project 
Nuclear Proliferation 

CFR members like Richard Falk and 
Daniel Ellsberg are in the leadership 
of the U.S. antinuclear movement. 
At left, Daniel Ellsberg addresses 
a May 5 antinuclear protest at 
Livermore, California. 

the year-long campaign of Pol Pot, wi th the full support 
of the People's Republic of China, to eradicate f rom the 
country any shred of Western technology and education.1 

Under the humanitarian-sounding rubric of meeting 
"basic human needs," the CFR proposes to restore the 
worst features of the old colonial regimes. Instead of 
industr ial izat ion, the CFR urges the Third Wor ld to adopt 
a "development strategy" premised on a decentral ized, 
labor-intensive, rural economy. Of course, the sector wi l l 
also be a raw materials exporter, the CFR notes, but this 
t ime with an expanded International/Monetary Fund run­
ning the show. 

The CFR makes no bones about the fact that the Third 
Wor ld must f ind new and probably coercive measures of 
populat ion contro l , disperse its urban populations to the 
countryside, and encourage small-scale, appropriate tech­
nology farming. At all costs, a number of the 1980s Project 
studies stress, "capital-intensive p roduc t ion " is to be 
avoided. 

To take one example of the CFR Third Wor ld phi loso­
phy, project leader Edward Morse writes in the introduc­

t ion to Six Billion People: Demographic Dilemmas and 
World Politics by Georges Tapinos and Phyllis T. Piotrow: 

Dur ing the next 15 years, almost 1 bi l l ion persons 
already born in developing countries wil l be between 
15 and 30 years o ld . This f lood of energetic individuals 
wi l l pose major problems for governments, related to 
their needs and demands for adequate housing, em­
ployment, and education and their likely desire to 
migrate away from overcrowded rural areas to urban 
centers in the quest for new opportunit ies. . . . In 
coping with this human f lood, governments wil l be 
likely to pursue a mix of five basic strategies, some of 
which contradict others. . . . But a major requirement 
wi l l probably be a new focus on development strat­
egy, which centers on integrated rural development 
based less on agricultural "modern iza t ion " than on 
appropriate means of maintaining an efficient but 
labor-intensive agricultural sector. . . . Among the 
features of some of these strategies . . . are efforts to 
decentralize manufacturing activities, when appropr i -
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"Is it possible, in a world 
of rapidly increasing 

population, not to restrict 
some elements of 

freedom?" 
Phyllis T. Piotrow 

1980s Project 
Six Billion People 

"Controlled Disintegration" requires 
religious and tribal warfare to destroy 

nation states. At right: Khomeini 
supporters on the march, Kurdish 

rebels on the Khomeini firing line. 

ate, by locating new plants in rural areas to provide 
adequate job opportunit ies for rural workers and to 
reduce migration toward urban centers. 

Later, in the same volume, author Piotrow elaborates: 

. . . Integrated rural development, dispersed urbani­
zation, and regional development are explicit popu­
lation distr ibution programs designed to counteract 
the adverse effects of excessively rapid urbanization 
and rural impoverishment. . . . 

Like policies to influence ferti l i ty, policies to in f lu­
ence migrat ion ord is t r ibut ion [of populat ion] may be 
voluntary or coercive, may offer positive benefits or 
wi thhold benefits for noncompl iance. . . . Significantly 
the most stringent distr ibution policies, like the most 
stringent family-planning policies have been those of 
the People's Republic of China, implemented under 
strict totalitarian contro l , occasionally by coercive 
measures. . . . Is it possible, in a world of rapidly 
increasing population, not to restrict some elements 
of freedom [emphasis added]? 

Of course, the CFR is quick to point out that the 
developing sector may not take too kindly to policies 
which, as the case of Cambodia hideously demonstrates, 
wil l mean genocide for large portions of their populat ion. 
As a remedy, the CFR introduces a strong element of 
blackmail. Edward Morse puts it delicately: 

Politically, it seems clear that aid f rom richer indus­
trialized societies to poorer ones, aimed at basic 
needs, can be used as a bargaining device to modify 
the intransigence of LDCs [Lesser Developed Countries] 
on many international issues: law of the seas, trade, 
f inance, energy and other issues in the North-South 
dialogue. 

In another CFR volume on the North-South issue, Be­
yond the North-South Stalemate, Roger Hansen proposes 
"a new institution to be established by rich and poor 
nations, North and South, to meet the basic needs of all 
people by the end of the century." How wou ld this 
humanitarian-sounding institution work? 

It "wou ld receive financial contr ibutions f rom industrial 
nations of the North, allocate funds on the basis of need 
to developing member nations, and moni tor the per form­
ance of recipient countries in meeting the needs of the 
very poor . " In other words, the new institut ion would 
pool all aid to the developing sector in a single bureauc­
racy that could then ensure that the Third Wor ld fo l lowed 
a "basic human needs" formula instead of industrial de­
velopment—or there wou ld be no aid. 

Human Rights? 
As the 7980s Project contr ibutors repeatedly emphasize, 

a major impediment to their deindustrialization policies 
is the national elites of developing sector nations. The 
CFR correctly perceives that these elites are much more 
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likely to be dedicated to pursuing a "Wes te rn " model of 
development and not as likely as the masses of people to 
be manipulated by demagogues. 

In order to rid themselves of this obstacle to the 7980s 
Project implementat ion in the Third Wor ld , the CFR has 
devised its own interpretat ion of the human right ques­
t ion. As the CFR notes, "basic human needs" concern 
" the wel l -being of the people—not just the states—of the 
developing w o r l d . " 

What the CFR means by this can be seen in Iran today. 
Richard Ul lman, the 1980s Project director, boasted in a 
recent interview that the overthrow of the Shah of Iran 
was an example of the proposals for getting r id of alleged 
repressive regimes and asserting the human rights of the 
people that Richard Falk out l ined in his CFR volume, 
Enhancing Global Human Rights.2 

A law professor at Princeton University and a leading 
environmentalist, Falk applauds the overthrow of central­
ized leadership because this frees the ethnic minorit ies 
wi th in the state to establish " thei r own th ing"—albei t 
after bloody battle. But this bloodshed and the natural 
disasters that accompany the chaos and disintegration of 
society are what the CFR sees as;the basis for a "new 
wor ld order . " I quote f rom Falk: 

In opposit ion to the "s ta te" as a juristic, terr i torial 
center of military and bureaucratic power is the no­
t ion of " c o m m u n i t y " as an experiential, nonterr i tor ial 
nexus of affinity and value. . . . The not ion of "g lobal 

commun i t y " is the animating ideal of an alternative 
wor ld order system, leading to a dialectical emphasis 
on the unity of the whole and on the dignity of the 
individual and distinct substatal groups. The tension 
between particular and general is, in essence, the 
proper foundat ion for the appreciation and protec­
t ion of human rights. It implies there wou ld be no 
terri torial enclave that could f lout global communi ty 
norms [p. 252], 

And what kind of "g lobal communi ty norms" should 
be encouraged? Falk suggests " rock music festivals." 

Beneath Falk's countercul ture gibberish about "human 
r ights" lies the heart of the CFR strategy to create a New 
Dark Ages: the destruction of the nation-state as the 
primary polit ical and economic entity. The nation-state is 
the chief enemy because the CFR knows that a strong 
nation is, of necessity, based on a commitment to the 
continuous expansion of its industrial base, a process that 
depends in turn on the prol i ferat ion of scientific knowl ­
edge throughout the general populat ion. A populat ion 
commit ted to progress and technology poses the single 
most dangerous threat to the emergence of the pr imit ive 
Dionysian wor ld order envisioned by the CFR. 

To back up his human rights policy, Falk identifies seven 
"severe violations of human rights," including "ecoc ide , " 
that could serve as the reason for mobi l iz ing intervention 
into the of fending nation. The "specific types of coercive 
action that the international communi ty might apply to 
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"Disaster relief has 
become a growth 

enterprise." 
Stephen Green, 1980s Project 

International Disaster Relief 

The 1980s Project expects to thrive 
on disasters and megadisasters. At 

right: The Dominican Republic 
in the aftermath of Hurricane David. 

the of fending government , " according to a CFR press 
release on Falk's proposal, " involve combinations of do­
mestic struggle and international intervent ion, psycholog­
ical and diplomatic pressure, economic sanctions, boycotts 
and embargoes, and lastly military fo rce . " 

Specifically, Falk recommends establishing an interna­
t ional strike force under United Nations auspices: " t o 
carry out human rights missions. Such a force could , for 
example, rescue hostages, safeguard tribal minorit ies, or 
release unjustly conf ined prisoners." 

In his int roduct ion to the volume on human rights, the 
1980s Project director Richard Ullman identifies the real 
target of the "human rights" campaign: 

Falk is one of the most penetrating critics of the 
current state-centered organization of the interna­
tional system. He is deeply of fended that the mere 
existence of a state frontier should alter profoundly 
the ways in which persons on either side of it live 
their lives and relate to government authorities. Ter­
ritoriality—state sovereignty throughout a demarcated 
territorial space—is, in effect, too often the refuge of 
racists, bigots, or just plain scoundrels. So long as the 

territorial state remains the centerpiece of polit ical 
organization, Falk says, the international communi ty 
can do nothing to prevent and litt le to remedy even 
the most egregious violations of human rights by 
governments. 

Disasters and Megadisasters 
A similar assault on national sovereignty is presented in 

the 79805 Project international disaster relief proposals. 
Authored by Stephen Green, who is now implement ing 
his recommendations for the United Nations, the inter­
national disaster relief proposal is a blueprint for nat ion-
wrecking. 

Again, the developing sector elites come in for special 
abuse. Green accuses them of deliberately sabotaging re­
lief efforts in past disasters (disasters brought on , for the 
most part, by the antiindustrial policies that the CFR is con­
spiring to maintain), of "w i l fu l l malfeasance," and "cov-
e rup . " As Richard Ullman put it in his in t roduct ion to the 
disaster study, "Seen as a human right, disaster relief 
cannot be al lowed to be impeded by the polit ical sen­
sitivities of elites in power who might be wi l l ing to trade 
avoidable losses of life for cont inued incumbency. . . . " 

Ullman also makes it clear that the real concern is not 
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the plight of the victims of disasters, but the opportunit ies the 7980s Project implementat ion can be seen f rom 
such disasters present to help achieve the CFR's ult imate Green's opt imism about the future opportunit ies for his 
aims. I quote f rom Ul lman: schemes: 

Such a point of view [disaster relief considered as a 
human r ight] , should it gain currency in the 1980s, 
wou ld represent a dramatic transformation in inter­
national relations—a shift f rom a primary focus upon 
relations among states to one instead emphasizing 
relations among societies. Such a transformation 
wou ld pose very diff icult questions regarding, inter 
alia, appropriate criteria for " leg i t imate" intervention 
into what are customarily regarded as the domestic 
affairs of sovereign states. Such a shift in perspectives 
would reflect increasingly widespread dissatisfaction 
with the constraints posed by the recognit ion of 
sovereign jurisdictions. The 1980s wi l l be a per iod 
marked by the beginnings of international (or trans­
national) society . . . . 

As wi th the human rights issue, the CFR proposes to 
take disaster relief out of the domain of national sover­
eignty and place it under the institutions representing its 
new wor ld government in embryo. Specifically, in his 
volume on disasters, Green recommends upgrading and 
integrating all current disaster relief efforts, expanding the 
United Nations Disaster Relief Organization into an inter­
national "traff ic coord inator" for relief efforts, and bols­
tering the powers of the International Commit tee of the 
Red Cross. Specifically, Green assigns the Red Cross to 
monitor the implementat ion of his proposed new Geneva 
Convent ion, which wou ld make disaster relief, including 
"envi ronmental damage," a "basic human r ight." 

That disasters and megadisasters are an essential part of 

Dur ing the 1980s, wi th the populations of disaster-
prone areas cont inuing to rise, wi th prospects of food 
and energy shortages and adverse climatic change, 
there is reason to believe that human failings wi l l 
exact a great toll as increasingly large areas of the 
developing wor ld become vulnerable to disasters of 
a scale hi therto unknown. In tu rn , these "megadisas­
ters" wi l l create condit ions of polit ical instability and, 
in all l ike l ihood, of confl ict, which wil l further erode 
the capacity of societies to cope wi th natural disasters. 
It is this prospect that makes the organization of 
disaster relief so imperative today. Indeed, there may 
well be a need for " laws" against the avoidable human 
elements of disasters, for in the 1980s, today's disasters 
may seem small in retrospect. 

"Disaster rel ief," Green happily observes on page 17, 
has become a growth enterprise." 

Kathleen Murphy is on the staff of the Executive Intel­
ligence Review and writes on U.S. political affairs. 

Notes 
1. A horrifying first-hand account of Pol Pot's destruction of Kampuchea 

(Cambodia) by Polish journalist Wieslaw Gornicki can be found in the 
Executive Intelligence Review, Vol. 6, No. 25, July 2, 1979. Gornicki's 
report was written after a five-week stay in Kampuchea between the 
end of January and early March 1979. Excerpts of his text were 
published in a few other U.S. newspapers. 

2. Ullman's candid remark that the overthrow of the Shah of Iran was 
"definitely" what Falk was talking about appeared in an interview 
published in the Executive Intelligence Review, Vol. 6, No. 23, June 18, 
1979. Falk was in Iran shortly before the Shah was ousted. 

The 1980s Books 
The 7980s Project plans to release 

30 books discussing regional areas of 
the wor ld and such issues as " r e ­
source management, human rights, 
populat ion studies, and relations be­
tween the developing and developed 
societies." The volumes released to 
date, all published by McGraw Hi l l , 
include the fo l lowing: 

• Africa in the 1980s: A Continent in 
Crisis, studies by Col in Legum, I. 
Wi l l iam Zartman, Steven Langdon, 
and Lynn K. Mytelka 

• Alternatives to Monetary Disorder, 
studies by Fred Hirsch, Michael W. 
Doyle, and Edward L. Morse 

• China's Future: Foreign Policy and 

Economic Development in the Post-
Mao Era, studies by Al len S. Whi t ing 
and Robert F. Dernberger 
Controlling Future Arms Trade, 
studies by Anne Hessing Cahn, Jo­
seph J. Kruzel, Peter M . Dawkins, 
and Jacques Huntzinger 
Diversity and Development in 
Southeast Asia: The Coming Dec­
ade, studies by Guy J. Pauker, Frank 
H. Golay, and Cynthia H. Enloe 
Enhancing Global Human Rights, 
studies by Jorge I. Dominguez, N i ­
gel S. Rodley, Bryce W o o d , and 
Richard Falk 

International Disaster Relief: To­
ward a Responsive System, by Ste­
phen Green 
Nuclear Proliferation: Motivations, 
Capabilities, and Strategies for Con­
trol, studies by Ted Greenwood, 
Harold A. Feiveson, and Theodore 
B. Taylor 

Nuclear Weapons and World Poli­
tics: Alternatives for the Future, 
studies by David C. Gompert , M i ­
chael Mandelbaum, Richard L. Gar-
w in , and John H. Barton 
Oil Politics in the 1980s: Patterns of 
International Cooperation, by 0 y -
stein Noreng 

Reducing Global Inequities, studies 
by W. Howard Wriggins and Gun-
nar Adler-Karlsson 
Rich and Poor Nations in the World 
Economy, studies by Albert Fishlow, 
Carlos F. Diaz-Alejandro, Richard R. 
Fagen,and Roger D. Hansen 
Six Billion People: Demographic 
Dilemmas and World Politics, stud­
ies by Georges Tapinos and Phyllis 
T. Piotrow 

The Middle East in the Coming 
Decade: From Wellhead to Well-
Being?, studies by John Waterbury 
and Ragaei El Mallakh 
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Laser Fusion 
A Review of the Lawrence Livermore Report 
by Charles B. Stevens 

THE LAWRENCE LIVERMORE Laboratory Laser Program 
Annual Report—1977, publ ished this spring, is the third 
1,000-page annual report of the largest U.S. laser pellet fu­
sion research program.1 Al though this latest annual report 
maintains the professional competence and thoroughness 
of the previous reports, many significant scientific devel­
opments must be found "between the l ines" of the wri t­
ten text. 

For example, reading between the lines, we f ind that LLL 
probably has plans to explore the use of fission " t r iggers" 
in laser fusion pellets—a truly microscopic H-bomb—on 
the Shiva Nova upgrade of the existing LLL Shiva laser 
system. Such a l ine of approach wou ld be pursued only if 
pure fusion types of high-gain target pellets did not achieve 
success. Insofar as the Livermore scientists can openly 
discuss target pel let design, it appears that no pure fusion 
target design approach can meet all of the stringent re­
quirements of cheap, high-gain fusion energy targets need­
ed for economical power plants.2 

A more general observation that can be read between 
the lines is that basic scientific questions have arisen in the 
research that are not being addressed, and it is clear that it 
is necessary to comprehend the fundamental processes 
involved in a nonl inear fashion. This problem is discussed 
in more detail below. 

Laser Fusion: An Overview 
Although many scientific and technological problems 

remain unresolved, the 1977 Annual Report demonstrates 
that LLL is still deeply commit ted to an early demonstration 
of commercial laser fus ion, a goal the national laboratory 
has pursued for the past 10 years. 

Looking back from target room along 6 of 20 arms belonging 
to the Shiva laser system. Lawrence Livermore Laboratory 

The official U.S. effort to harness the virtually unl imited 
energies of nuclear fusion reactions using inertial con­
f inement began in the late 1960s. The idea was to use the 
focused energy of powerful lasers to compress fusion fuel 
to extremely high densities at which the fusion reaction 
wou ld proceed wi th sufficient speed. 

In this reaction only a small core region of the com­
pressed fusion fuel need be raised to hundred-mi l l ion-
degree fusion ignit ion temperatures because the fusion 
energy output f rom this core region is absorbed by the 
out ly ing layers of the compressed fusion fuel and driven 
in this way to ignit ion temperatures. Successfully achiev­
ing this result is termed setting up a thermonuclear burn 
wave. 

Given compression to sufficiently high densities and the 
successful setting up of a thermonuclear burn wave, the 
majority of the compressed fusion fuel undergoes the 
fusion reaction before the compressed fuel blows up. The 
only th ing keeping the fuel conf ined dur ing this brief 
per iod (a few bi l l ionths of a second for the t iny fusion 
pellets that are compressed to a few microns and a few 
mil l ionths of a second in the case of the compressed core 
of H-bombs) is the inertia of its own mass. 

In this laboratory approach to inertial conf inement the 
laser, ion , or electron beam replaces the immensely larger 
nuclear fission atom bomb used to drive the compression 
(implosion) of the fusion fuel in the H-bomb. 

The first laser-generated fusion reactions were reported 
by Soviet scientist N.C. Basov in the late 1960s. Electron-
beam-generated fusion reactions were also first achieved 
by a Soviet scientist, L. Rudakov in 1976. In the United 
States, the first laser fusion was attained at KMS Fusion in 
Michigan in spring 1974. KMS is a private company pursu­
ing laser fusion research, which now gets some government 
f inancing. Shortly after the KMS success, LLL also obtained 
small amounts of laser-generated fusion. 
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However, these early experiments generated an insig­
nif icant amount of fusion energy compared to the laser 
energy needed to achieve the fusion reaction. The meas­
urements of the energy output are precise. Each fusion 
reaction ofdeuter ium-tr i t ium generates one neutron. Fusion 
energy output can then be measured by count ing the 
number of neutrons produced. 

The initial experiments put out only about 1 mil l ion 
fusion neutrons. Something like an output of 1,000 tr i l l ion 
fusion neutrons wou ld be needed to break even; that is, 
to generate as much fusion energy as that put in by the 
laser. And in a power plant, the number of neutrons gen­
erated wou ld have to be on the order of 1 mil l ion tr i l l ion 
for each fusion pellet microexplosion. 

Figure 1 gives the measure of the number of neutrons 
generated in various laser fusion experiments since 1974. 
The large Shiva glass laser system at LLL holds the record 
w i th something like 100 bi l l ion neutrons generated, but 
even this is far short of breakeven. LLL has projected an 
upgrade of the Shiva laser that wou ld be completed by the 
early to mid-1980s and, if everything works as planned, 
could achieve breakeven. However, to reach the sort of 
fusion energy gain needed for an economical power reac­
tor , a further upgrade wou ld be needed. 

And even if the further upgrade proves successful, it is 

highly l ikely that a new type of laser or "alternative dr iver" 
like an ion or electron beam wou ld have to be developed 
because the high-power glass lasers now used in scientific 
experiments do not appear capable of attaining the repeti­
t ion rates (several times a second) or the efficiencies of 
operat ion needed for an economical power reactor. 

The 1976 LLL Laser Program Annual Report, published 
last year, projected that an accelerated effort spending on 
the order of $10 bi l l ion overall could lead to a commercial 
power plant demonstrat ion by 1996. LLL currently receives 
about $34 mi l l ion out of the total fiscal year 1980 govern­
ment budget for inertial conf inement research of about 
$130 mi l l ion, far short of what is required to develop a 
demonstrat ion power plant. 

LLL Laser Program Summarized 
The 1977 Laser Program Annual Report contains more 

than 1,000 pages of condensed reports on the many as­
pects of the LLL laser effort. I summarize the chief sec­
t ions here. 

The Solid-State Laser Program gives a review of the suc­
cessful ini t iat ion of the 20-beam neodymium glass laser 
system, Shiva, the world's most powerful laser wi th a power 
level of 30-tri l l ion watts. This section also details the de­
velopment of the Shiva upgrade, Shiva-Nova, giving reports 

1974 75 
Calendar year 

Figure 1 
LASER FUSION ENERGY YIELD 

The fusion neutron output of various Lawrence Livermore laser systems is shown here by year. The dots 
designate the achievements of the program since 1974, and the boxed areas indicate the program goals through 
the 1980s. The Shiva-Nova laser, now under construction, is expected to reach scientific breakeven and feasibility 
in the mid-1980s. 

The laser power is given in terawatts. 
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on laser materials development, laser optics, target cham­
ber, and diagnostics design. 

Table 1 charts the projected cost and operating capabili­
ties of Shiva, along w i th its actual accomplishments. The 
Shiva output is a major achievement, because when it was 
designed Shiva was more than one-hundred times beyond 
the then-current state of the art in laser technology. 

The Fusion Experiments Program gives a detailed descrip­
t ion of the diagnostics developed for the Shiva system. For 
each pellet of fusion fuel shot, researchers wi l l carry out as 
many as several hundred separate scientific experiments. 
Shiva experiments must routinely achieve t ime resolutions 
as small as 6 tr i l l ionths of a second (infrared light measure) 
to 15 tr i l l ionths (X-rays) and space resolutions of 1 micron 
on these same t ime scales. 

Fusion Target Design is the heart of the scientific effort 
involved, and I deal w i th this in detail below. 

Target Fabrication is a key component of the ability to 
carry out current experiments and wi l l eventually be an 
essential aspect of the economics of laser fusion power 
plants. Many of the most di f f icult problems in laser fusion 
research result f rom the stringent design requirements for 
surface f in ish, concentr ic i ty, and target material composi­
t ion for laser fusion pellets. 

For example, the surface f inish on a glass sphere re­
qui red for high-density implosion experiments may be 100 
to 300 angstroms (one angstrom equals a hundred-mil l ionth 
of a centimeter) w i th a few peaks of 200 to 300 angstroms 
permit ted on the entire surface of the pellet. 

Surfaces of such high quality are seldom found or stud­
ied in materials research, development, or use situations. 
The pellets not only must be produced wi th extremely 
smooth surfaces, but also their quality must be measured. 

The simplest type of target currently used is a hol low 
glass sphere between 50 to 250 microns in diameter. High-
pressure D-T gas is introduced by dif fusion through the 
glass walls of the micro bal loon pellet at high tempera­
tures. The D-T gas is trapped by suddenly cool ing the 
pellet. 

For more advanced studies, targets consisting of com­
plex though uni form layers of various materials must be 
constructed. LLL is developing techniques to do this. 

Laser Fusion Experiments and Analysis gives detailed re­
sults on the Argus two-beam glass laser system, an 8-trillion-
watt laser developed as a demonstrat ion of technology on 
the way to construct ing Shiva. Before Shiva began f i r ing, 
Argus held the record, generating more than 1 bi l l ion 
fusion neutrons per shot. 

It was recently reported that Argus was able to compress 
D-T pellets to more than 40 times l iquid density. This is a 
key requirement for high-gain laser fusion pellets; com­
pressions to between 1,000 to 10,000 times l iquid density 
may be needed for reactor-grade pellets. 

Advanced Lasers, as noted above, are needed if the United 
States is to develop commercial laser power plants. In fact, 
a recent Department of Energy study by the Foster Com­
mittee found that the development of advanced lasers was 
a key element of the inertial fusion effort not receiving 
sufficient at tent ion. The Foster Commit tee called for up-

grading the entire laser fusion program so that an efficient 
high-repet i t ion rate driver could be developed at the same 
t ime that breakeven experiments are going on wi th glass 
lasers. (This study is now being kept under wraps.) 

Systems and Applications Studies are another aspect of 
laser fusion research not receiving enough attent ion, ac­
cord ing to the Foster Commit tee report. Al though the LLL 
effort in this area is relatively small in financial terms, it has 
produced important results that I wi l l describe below in 
detai l . The main points of this effort are: development of a 
workable laser fusion reactor design; explorations of eco­
nomical target fabricat ion; examination of fissile and hydro­
carbon fuel generation via laser fus ion; other alternative 
applications such as space rocket propuls ion; and, finally, 
analysis of the rates at wh ich fusion energy can be brought 
on line to meet U.S. energy needs. 

Fusion Target Design 
Since the beginning of the laser fusion effort, LLL has 

noted that the isentropic compression of fusion fuel to 
more than 1,000 times the l iquid density of hydrogen— 
several times greater than that in the center of the sun—is 
essential to achieve high-gain fusion target pellets. 

The problem is that man has never before measured 
compressions to these densities, al though they may have 
been generated in H-bombs. The size and amount of energy 
generated by the smallest fission trigger prevent the scien­
t i f ic direct measurements of what goes on in the com­
pressed core of H-bombs. In fact, scientists have not been 
able to measure successfully isentropic compression of 
any significant degree. To accomplish these measure­
ments is the raison d'etre of the laser fusion program—and 
the chief goal of the mil itary applications aspect of this 
program. 

Isentropic compression literally means that whi le the 
fusion fuel is being compressed to thousands of times 
l iquid density, its entropy heat loss does not increase. This 
is achieved by keeping the fuel " c o l d " whi le it is being 
compressed and al lowing it to be heated only when max­
imum compression is reached. To put it another way, the 
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fuel must remain "we l l -o rdered" if high densities are to be 
attained; entropy is a measure of order. 

A look at the problem f rom the macroscopic side shows 
why this must be the case. 

The more ho l low a fusion pellet that researchers can 
uni formly implode, the greater the amount of energy per 
fusion fuel mass that a given laser can impart to it. This is 
simple to see. If a given mass of fusion fuel is made into a 
ho l low sphere, for example, it wi l l have a greater distance 
over which it can be accelerated before implosion begins. 
The problem is that if the hol low sphere begins to break 
up before or dur ing implosion, no significant compres­
sion can be achieved. In other words, a nonuni form im­
plosion wou ld lead only to pieces of the sphere splattering 
against one another, and the total energy of the accelerat­
ed implod ing sphere wou ld not be concentrated. 

This breakup of extremely hol low spheres is predicted 
by the Rayleigh-Taylor hydrodynamic instability, a basic 
hydrodynamic process. 

A simple form of this type of instability can be seen by 
placing a layer of water over a layer of l ighter oi l in a glass. 
If done carefully and not d isturbed, the two layers wi l l 
remain intact. But once slightly disturbed, the surface 
between the two layers wi l l begin to oscillate. These oscil­
lations wi l l g row unti l globs of oil pass through the water 
layer to the surface. Gravity is the dr iv ing force in this 
example of the Rayleigh-Taylor instability. 

In laser fusion pellets, the force of acceleration dur ing 
the implosion is the dr iv ing force; the outer layers of 
fusion fuel take the place of the water and the void in the 
hol low pellets takes the place of the o i l . 

LLL began to solve this problem by using thick-shelled 
fuel pellets to avoid the onset of the Rayleigh-Taylor insta­
bi l i ty, but this approach has encountered several new 
problems.3 The higher power density levels needed to 
drive these types of targets (more than 1,000 tr i l l ion watts 
per square centimeter) lead to a laser l ight-pellet interac­
t ion called Brillouin backscatter, in which a significant 

Figure 2 
COMPUTER MODEL OF A THIN-SHELL PELLET IMPLOSION 

Lawrence Livermore reports that the thin-shell type of target pellet proposed by Basov would break up and 
implode in a nonuniform way, as shown in this computer model of the implosion. This frame of the computer 
movie represents a quarter of the pellet sphere in the later stages of implosion. The lines represent the density of 
material. The beryllium shell of the pellet is 100 micrometers thick with a 7 centimeter radius. The laser is 200 
terawatts. 
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Figure 3 
LIQUID LITHIUM WATERFALL/LASER FUSION REACTOR MODEL 

In this closed-cycle system, the neutron and X-ray energy from the implosion is absorbed in the liquid metal 
lithium that forms a thick wall around the center of the reactor. The lithium, circulated through a series of heat 
exchangers, is also the heat-transfer fluid. Electricity is produced with conventional turbine generators. 
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port ion of the incident laser light is backscattered away 
f rom the target and does not become absorbed into the 
compression process.4 Other laser l ight-matter interactions 
at these high-power levels also tend to generate greatly 
accelerated electrons and ions (hot electrons and ions) 
that because of their increased energy penetrate and pre­
heat the interior of the fusion target. 

LLL has responded to these developments by adopting 
an approach previously put forward by the Los Alamos 
Scientific Laboratory and somewhat similar to Soviet-pro­
posed designs that use a "cen t ra l " ignitor. The outer shell 
of the pellet is imploded inwardly and prevents any pre­
heating of the inner-core shell. 

Based on this approach, LLL scientists project that the 
laser requirements for a power plant wou ld still be in the 
high-power range. The overall requirements would include 
laser efficiency just greater than 1 percent, laser light wave­
length f rom 1 to 2 microns, total laser input 1 mi l l ion 
joules, peak laser power greater than 100 tr i l l ion watts, 
pulse rate 4 per second, target surface finish less than 
1,000 angstroms, and target cost less than 30tf each. Each 
fusion pellet wou ld produce about 1 bi l l ion joules; at 4 
per second, this wou ld lead to 4,000 megawatts thermal 
power output and an electrical power output of 1,000 
megawatts—which is about the same as existing nuclear 
fission power plants. 

As the LLL report points out, there are still major prob­
lems to overcome wi th this central ignitor approach. First, 
there is the question of whether the hydro efficiency (that 
por t ion of the laser light energy input that ends up in the 
implosion process) can be obtained for values greater 
than 10 percent. Second, there are reasons to believe that 
whi le the ignitor may reach fusion temperatures, the 
thermonuclear burn wave may not actually be able to 
ignite the outer shells of fusion fuel pellets, thereby signifi­
cantly cutt ing the total fusion energy output . (This is be­
cause the power density of the burning fusion region is 
not sufficient to heat the denser outer fuel regions to 
fusion temperatures.) 

Alternative Approaches 
The LLL report raises and criticizes several alternative 

approaches including very low density targets (a gas target 
set up by a laser prepulse), very th in (hollow) targets like 
those proposed by the Soviet scientist N.G. Basov, targets 
w i th large magnetic fields (magnetic insulated targets), 
and nonabiative acceleration. 

For the very low density targets, suggested by the Soviet 
scientist A . M . Prokhorov, the LLL researchers f ind that 
there is a confl ict between the entropy condit ions (isen-
tropic compression) and obtaining ignit ion temperatures. 

For the very th in shelled targets the LLL report points 
out that the Rayleigh-Taylor instability is unavoidable. A 
diagram of the computer output of the LLL laser fusion 
computer program, LASNEX, shows a Basov-designed target 
breaking up f rom the Rayleigh-Taylor instability (Figure 
2). 

Dr. John H. Nuckol ls, head of the LLL laser program, 
points out that targets w i th a high strength of materials 

may be able to improve the situation, but all other ap­
proaches to stabilize thin-shelled targets are unlikely to 
work . For example, Nuckol ls notes the laser fusion team at 
the Naval Research Laboratory in Washington, D.C. pro­
posed dynamic stabilization of the Rayleigh-Taylor in­
stability. Specifically, the NRL team, lead by J. Boris, 
proposed to oscillate the input of laser energy driving the 
implosion to damp out the instability.5 The LLL report 
comments that al though this may work for some Rayleigh-
Taylor modes, it may enhance others. 

According the LLL, all other approaches to stabilizing 
th in shells — turbulence stabil ization, for example — also 
fai l , because they depend on setting up a density gradient 
of wh ich the th in shells are inherently incapable. 

Nonabiative Acceleration 
In inertial conf inement the key question is obtaining 

eff icient implosion of the fusion fue l . This can be obtained 
in two ways: (1) ablative implosion in which material on 
the surface of the pellet is " b u r n e d " off and the hot gases 
produced act like the exhaust of a rocket to drive an 
implosion inward; and (2) nonabiative implosion in which 
pressure is directly applied (for example, when two or 
more objects col l ide). 

In ablative implosion only about 10 percent of the input 
energy of the laser beam is used effectively to obtain 
implosion. The rest is lost in the "b low-o f f . " 

Wi th nonabiative acceleration, the requirements for high-
gain fusion targets can be greatly relaxed. 

Much the same effect can be obtained wi th a practical 
approach of electrostatically or magnetically accelerating 
f rom 10 to 10,000 small pellets or superconduct ing coils to 
velocities of 20 mi l l ion centimeters per second over a 
distance of about 1 k i lometer. If directed onto a spherical 
target pellet symmetrically, the small pellets wi l l be vapor­
ized by impact. This deposit ion of impact energy on the 
surface of the target creates temperatures of more than 1 
mi l l ion degrees Celsius, generating pressures equal to 
about 10 mi l l ion atmospheres. Electron heat conduct ion 
strongly smooths any irregularities caused by the f inite 
number of accelerated pellets shot onto the target. 

An alternative to electrostatic or magnetic acceleration 
is to use laser ablative acceleration. Since the distance that 
the small pellets can be accelerated over is on the order of 
1 k i lometer—instead of just several hundred microns as 
in the case where ablative acceleration is used to directly 
implode a target—the power requirements of the laser 
are significantly reduced f rom 100 tr i l l ion watts to less than 
100 bi l l ion watts. But, medium wavelength to short wave­
length lasers must be used to obtain ablative acceleration 
efficiencies of greater than 10 percent. 

Efficient lasers of this type have not yet been developed. 
Systems and Applications Studies 

This section of the LLL annual report gives some of the 
most important results of the laser program, al though, 
ironically, it is a research area that is not receiving the 
necessary fund ing for detailed work. 

The four areas of major significance are a detailed design 
for the l i th ium " j e t " reactor, a detailed design of a laser-
driven fusion-fission energy system, alternative applica-
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In this comparison between the design parameters of two fusion-fission hybrid laser fusion reactors, M is a measure of 
the fission energy generated in the blanket surrounding the fusion chamber. For M equal to 10, the blanket fission 
energy produced is 10 times that of the fusion energy generated. 

Pellet injection 
system 

Lithium to and from 
first wall and 

top blanket 

Figure 4 
THE BECHTEL MODEL FOR A FUSION-FISSION HYBRID REACTOR 

This concept calls for neutron production via laser-induced fusion reactions. The cylindrical walls shown at the 
sides contain the fissile fuel breeding blanket and part of the tritium breeding capacity. But most of the tritium to 
fuel the fusion reactor is bred in the end-cap assemblies at the top and bottom of the chamber. Taking advantageof 
the energy production from fission reactions in the cylindrical blanket, this device is designed to produce net 
electrical power of 400 electrical megawatts at the same time that it produces 1,300 kilograms of plutonium each 
year. 
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2000 2020 2040 
Year 

Assumptions 
• 2% grid growth rate 
• Medium small fusion, hybrid, and fission growth rates 
• Conservative introduction 
• Hybrid demonstration on line in 1995 
• 6 fission plants fueled by each hybrid 

Figure 5 
THE EFFECT OF A 10-YEAR DELAY IN PURE FUSION 

DEVELOPMENT ON PEAK HYBRID PENETRATION 
With a 2 percent grid growth rate per year, a medium 

construction growth rate for small fusion reactors, hybrid 
reactors, and fission reactors, and a conservative initial 
introduction of fusion, the hybrid quickly becomes a 
significant input to the power grid. But the small fusion 
system rapidly overtakes the hybrid. 

The figure shows two cases: first, with the fusion 
demonstration in 2005, and second, with the fusion 
demonstration in 1995. As can be seen, the later intro­
duction of pure fusion dramatically alters the total to 
which the hybrid (and the LWRs it fuels) grows. 
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t ions, and long-range planning for the development of a 
fusion economy. 

Detailed Reactor Design 
Figure 3 shows the initial l i thium waterfall LLL laser fusion 

reactor design. The wall of the reactor is protected f rom 
the debris and neutron output of the fusion pellet mic-
roexplosion by a "water fa l l " of l iquid l i th ium metal. The 
l i thium serves two other funct ions—breedingtr i t ium fusion 
fuel and heat-transfer f lu id . 

In later analyses, LLL found that a solid waterfall might 
suffer f rom hydro instabilities and not be able to recover 
after each shot. 

The 1977 annual report shows how this problem can be 
addressed by arranging the waterfall as a series of jets. 
Complex hydrodynamic calculations and experimental work 
are now underway to ful ly explore this area. The report 
also covers the optics for transport of the laser beam into 
the waterfall reactor. 

Hybrid Fusion-Fission Reactors 

Figure 4 is a diagram of a laser fusion hybrid fusion-
fission reactor designed by Bechtel Corporat ion for LLL. In 
the hybr id , fusion neutrons carry out four funct ions: They 
breed t r i t ium, induce fission in ferti le material in the wal l , 
generate fissile material, and generate heat. As a result of 
this neutron activity, the total fusion energy output is 
mul t ip l ied severalfold, both in terms of immediate fission 
energy input and product ion of fission fuel . 

What the projected performance for the fusion-fission 
hybrid design wi l l look like is shown in Table 2, which 
compares the LLL Bechtel design to an LtL-Westinghouse 
design. 

The LLL report also explores the use of laser fusion 
reactors for space propuls ion, synthetic hydrocarbon fuel 
product ion, and disposal of fission radioactive waste ma­
terials. 

Long-Range Planning 
One of the most interesting parts of the Applications 

Studies examined the effect of dif ferent rates of fusion, 
fission, and hybrid fusion-fission development on the future 
U.S. electric gr id . 

LLL projected that the electric grid in 2000 wou ld consist 
of 1,390 gigawatts electric (CWe) and 380 CWe fission. Five 
types of power plants were used in the study: large pure 
fusion plants (greater than 1 CWe), small pure fusion (sub 
GWe), hybrid fusion-f ission, f ission, and fossil ; and for 
the purposes of the study, all plants are retired after 50 
years. 

The variables examined were pure fusion and hybrid 
introduct ion dates of 1985, 2005, and 2105; different num­
bers of fission plants fueled by one hybrid plant; and the 
total grid growth after the year 2000. 

The LLL study concluded the fo l lowing: 

• Pure fusion wi l l take considerable t ime to have an 
impact on the grid (—10% in 20years, —25% in25years). 
• Hybrid-plus-hybrid-fueled fission plants deploy fast­
er ( -10% in 10 years, - 2 5 % in 20 years). 
• Small units deploy faster than large units. 
• Deployment is sensitive to the early introduct ion 



rate and the industrial capability growth rate, and it is 
relatively insensitive to the overall demand growth rate. 
• Delay in completing a demonstration plant is not re­
gained later. 
• In a combination hybrid-fusion scenario, peak hy­
brid penetration is minimized for early fusion demon­
stration and high industrial growth capacity. 

The effect of a 10-year delay in pure fusion demonstra­
tion on peak hybrid growth is shown in Figure 5. 

Some Fundamental Questions 
In a paper on dynamic stabilization of thin-shelled tar­

gets, Dr. J. Boris of the Naval Research Laboratory pointed 
out that the scientific analysis of the important Rayleigh-
Taylor hydrodynamic instability is still at a preliminary 
stage.5 This is certainly true in the case of the LLL examina­
tion of the problem, where nonlinear interactions are still 
viewed as a "mystery." 

A first approximation of what is involved in getting to 
the basic issue can be seen by looking at a related ques­
tion. 

In the mid-19th century geologists were able to prove 
that the earth had been around for at least several millions 
of years and that the sun had to be putting out the same 
flux of energy the entire period of time. Although nuclear 
reactions were unknown, scientists sufficiently understood 
chemical reactions to know that it was impossible for 
chemical reactions to fuel the sun for more than a few 
thousand years. Therefore, a most perplexing question 
was where did the sun get its energy. 

In 1854, Herman von Helmholtz suggested that 
simple adiabatic compression was the answer.6 (Adiabat-
ic compression—that is, without heat transfer—can be 
quite similar to "isentropic" compression, depending on 
the "equation of state" of a material.) According to Helm­
holtz, simple hydrodynamic energy, given the sun's mass, 
could produce the required energy output for several 
million years. This would occur through the heating of the 
solar mass by adiabatic compression. However, most 
geologists pointed out at the time that this was still not 
long enough. 

It is likely that Bemhard Riemann was concerned with this 
question when he began his studies of the hydrodynamic 
structure of stars and made his discovery of Shockwaves.7 

First, Riemann was looking at more sophisticated and 
complex geometries than the simple spherical one used 
by Helmholtz. This could lead to a greater compression or 
compression without obvious change in the star's overall 
radius. Even more significant, after his discovery of shock 
waves, Riemann immediately launched an investigation of 
isentropic compression with the implicit assumption of 
"changes of the equation of state" during the shock com­
pression process. This change of the equation of state 
could lead to significantly larger energy outputs, over longer 
periods of time. 

It is ironic that today, with the failure to measure solar 
neutrino outputs of sufficient magnitude predicted by 
theory and with the measurement of anomalous sun oscil­

lations, the Helmholtz hypothesis is coming back into 
currency—although in a modified form that can account 
for the "missing energy." 

The point for laser fusion is that in terms of the open 
literature, LLL does not even take into account the Rie-
mannian approach of looking for changes in the equation 
of state. In general, the LLL criticism of the alternative ap­
proaches is based on the failure of achieving ignition or 
burn-wave conditions. Changes in the equation of state 
directly affect both ignition and the Rayleigh-Taylor insta­
bility conditions. 

Magnetic insulation targets are a case in point. In Rie-
mann's time, magnetic confinement of plasmas was not 
investigated. LLL, which took the lead in helping to de­
velop magnetic insulated targets for the Sandia electron-
beam pellet fusion program, sees as the key problem with 
this target the failure to ignite the outer fusion fuel. But 
the LLL analysis is based on what is actually a linear picture 
of magnetic plasmas, instead of the required Riemannian 
view. 

Charles B. Stevens is the director of fusion engineering 
for the Fusion Energy Foundation. 

Notes 

1. The Lawrence Livermore Laboratory Laser Program Annual Report— 
1977 was published in spring 1979 with a final manuscript date of July 
1978(UCRL-50021-77). 

2. For a review of the constraints of classification policy on laser fusion 
science, see "The Secret of Laser Fusion," Fusion, March-April 1979, pp. 
38-46. 

3. Ripin, B.H. et al. 1977. "Enhanced Backscatter with a Structured Laser 
Pulse," Phys. Rev. Lett. 39:611. 

4. B.H. Ripin and E.A. McLean. 1979. "Brillouin Backscatter Dependence 
upon Pulse Amplitudes, Timing, Target Material, and Geometry." Appl. 
Phys. Lett. 34:809. 

5. J. Boris. 1977. "Dynamic Stabilization of the Imploding Shell Rayleigh-
Taylor Instability." Comments on Plasma Physics and Controlled Fusion 
31. 

6. Leo Koenigsberger describes Helmholtz's work in this area in his book 
Hermann von Helmholtz, (New York: Dover, 1965). p. 123. 
"But there remains the great mystery of the origin of the sun's heat, which 
keeps up the circulation of water on the earth by means of cloud and rain 
and streams, which governs all inorganic movement, and preserves the 
cycle of life by the metabolism of plant and animal. The actual heat of the 
sun, and the number of calories it gives out incessantly could be comput­
ed, but there was no valid hypothesis as to the origin of this heat. 
Helmholtz set out from the Kant-Laplace hypothesis, that the materials 
now distributed in the sun and planets had originally occupied space in the 
form of a circulating nebula, which acquired the multiform aspect of the 
planetary system in virtue of its centrifugal and gravitational forces. He 
assumed that the density of the nebulous mass Was at first a vanishing 
quantity in comparison with the present density of sun and planets, and 
then calculated how much work had been expended on this condensation, 
and how much of this work still exists in the form of mechanical energy, as 
the attraction of the planets towards the sun, and the vis viva of their 
motions, after which he estimated by means of the mechanical heat-
equivalent, how much of that work has been converted into heat. 

"Helmholtz found that only some 454th part of the original mechanical 
energy remains as such, while the re-mainder transformed into heat 
suffices to heat a mass of water equal to the mass of the sun and planets 
taken together to 28,611,000 degrees of the centigrade thermometer." 

7. Bernhard Riemann. 1876(1859). "On the Propagation of Plane Air waves 
of Finite Amplitude." In Gesammelte Marhematische Werke, ed. H. Weber, 
pp. 145-164. For a discussion of Riemann's concept of shock waves, see 
"Riemann Declassified" by Uwe Parpart in Fusion, March-April 1979. 
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Research 

Viewing the Human Species from the Mind 
Evidence obtained from scanning 

electron microscope examination of 
fine-detail wear patterns on fossil tooth 
surfaces by Dr. Alan Walker, an an­
thropologist at Johns Hopkins Univers­
ity, indicates that the Australopithe-
cines subsisted mainly on frui t . 

The Austra lopi thecines, up-r ight , 
smal l-brained homin ids f lour ish ing 
some one to six mi l l ion years ago and 
thought to be ancestors of modern 
man, supposedly existed in two spe­
cies. One was a strict vegetarian wi th 
a diet of seeds, roots, and other tough 
plant parts. The other, man's purport­
ed ancestor, was thought to be om-
niverous, gradually eating larger quan­
tities of meat and developing human­
l ike hunt ing activity as it evolved. Dr. 
Walker's research now indicates that 
both Australopithecines were strict 
vegetarians. 

Al though the publ icat ion of these 
findings could serve as an excellent 
plat form for discussing the "hun t ing 
hypothesis" of human evolut ion—that 
man's intel l igence originated through 
the demands of hunt ing early in the 
species development—the May 15 
report in the New York Times science 
section1 chose instead to draw moral 
conclusions for modern man. A com­
panion article by science reporter Jane 
Brody, t i t led, "Studies Suggest a Harm­
ful Shift in Today's M e n u , " stated that, 
"heavy meat-eating by modern aff lu­
ent societies may be exceeding the 
biological capacities evolution built in­
to the human body. " 2 

Bushmen Model 
Brody proposed as the proper die­

tary model the Bushmen of the Kal­
ahari desert. If infections or accidents 
do not kill them first, they can live to 
ripe old ages. In fact, the propor t ion 
of individuals over 60 in these hunting-
gathering tribes is about 10 percent, 
similar to that in the Uni ted States, 
despite their lack of medical care." 
Furthermore, " the i r cholesterol levels 
are as low as newborn Americans all 
their lives, they do not develop hy­

pertension and their b lood pressures 
do not rise wi th age, as do ours . " 

And who are the overindulgent 
meat-eaters? According to Brody, "The 
damage caused . . . in a land of plenty 
can be seen in peoples only recently 
exposed to abundance, including the 
Pima Indians, who developed wide­
spread diabetes, and American blacks, 
many of whom became obese and 
hypertensive." 

The unspoken conclusion is that 
supplying the malnourished bil l ions 
in the developing wor ld w i th high-
prote in , meat diets wi l l only cause a 
spread of obesity and other diseases 
peculiar to protein-adequate diets. 

The Broader Issues 
But beyond the Times's "science-

ch ic " condemnat ion of these popula­
tions to malnutr i t ion and starvation, 
there are broader issues of scientific 
method. Ultimately, the scientific 
quest ion and the moral question are 
identical. These articles are but par­
ticularly transparent chapters in a 
150-year history of shaping the sci­
ence of anthropology around preexist­
ing political and economic conceptions 
t ions.3 One aspect of this manipulation 
of science is the significance of hunt­
ing in human history—and the role of 
such media as the Times in legitimiz­
ing the idea that man is merely a clever 
beast, tob clever indeed for his own 
bestial " g o o d . " 

Dr. Walker's determinat ion of the 
diet f rom wear patterns on fossil teeth 
is refreshingly innovative in a field 
known for its w i ld speculations based 
on scanty, ambiguous data. Dif feren­
t iat ion among various diets is made 
possible by the dif fer ing amounts of 
phytoliths—microscopic silicate crys­
tals—present in various plant parts and 
their absence in meat. These phyto-
l i th particles scratch tooth enamel, re­
vealing whether the eater ate mainly 
stems (grasses and the l ike), which 
are high in phytol i th content ; fruits, 
w i th very few; or leaves, which are 

intermediate. Meat produces no such 
fine scratching, although bone frag­
ments ingested wi th meat create a dis­
t inct ive coarser-grain scratching and 
chipping. The technique has been 
tested on l iving species wi th known 
diets wi th great success. 

The Darwin-inspired "Afr ican Gene­
sis" and "Terr i tor ial Imperat ive" pop-
theory of Robert Ardrey and Konrad 
Lorenz that a "genet ic " propensity to 
hunting acquired by Australopithecines 
is the root of violent behavior and war4 

is competely discredited by Walker's 
evidence that Australopithecines were 
vegetarians. The Times cooperates in 
ostensibly disposing of the " inher i ted 
aggression" theory, substi tut ing the 
not ion of man as a gentle, sharing, 
meek and altogether insignificant crea­
ture. But in substituting "Man the Sav­
age" wi th " M a n the Meek , " the Times 
deliberately ignores the appropriate 
importance of hunt ing in man's his­
tory: thermodynamic efficiency. 

Energy and Mind 
In later stages of human evo lu t ion— 

man as such and his immediate fore­
bears—hunting was a critical means 
for obtaining a prote in-r ich, that is, 
energy-rich food source. The thermo­
dynamic ef f ic iency of eat ing meat 
made possible the expansion of proto-
human and human populations over 
far wider areas of the earth. More im­
portant, it made possible the increase 
in population density, leisure t ime, and 
division of labor that culminated most 
dramatically in the big game hunters 
of the Ice Age per iod, the cultures 
responsible for the magnif icent cave 
paintings of France, Spain, and else­
where. 

It is these populations and their Ne-
anderthaloid and Homo erectus fore­
bears that are most closely allied to 
modern man genetically. Wi th half a 
mi l l ion years of cont inued evolut ion 
intervening between Australopi the­
cines and modern man, it is noth ing 
but the most blatant fallacy of compo­
si t ion, the crudest sophistry, to argue 
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that since Australopithecines ate no 
meat we must not. Because our an­
cestors further back were fish, should 
we perhaps drown ourselves? 

The growth of human intelligence, 
the power of reason, coincided with 
increasing mastery of the environment 
through technical practice and inno­
vation. Reason has superseded genet­
ic evolution as an evolved species-char­
acteristic. For the development of the 
human mind and the mediation of the 
historical development of that mind 
through the capture of increasingly 
dense energy throughput by human 
societies, hunting was in fact a sub­
sistence technology of incalculable im­
portance! Its importance was of the 
exact same nature as later large-scale 
agriculture. The results of both have 
been the production of modern soci­
eties that have advanced beyond the 
limitations of earlier limited forms of 
technology. 

A Real Anthropology 
Counterposed to the sick parlor-

chatter the Times passes off as "anthro­
pology," a real anthropology would oc­
cupy the central, critical place among 
the sciences that is now falsely as­
cribed to mathematics. Viewed from 
the mind rather than from the stomach, 
the emergence of the human species 
makes sense only as a crucial singular­
ity in the self-development of the uni­
verse as a whole, whose impact on 
that development has superseded that 
of any known previous agent. More 
broadly, the universe itself makes 
sense only if one takes that emer-
ence into account as demonstrating 
the universe's own most fundamental 
laws. 

The proper questions for such a sci­
entific anthropology are essentially of 
two forms: First, what have been the 
negentropic changes of the biosphere 
correlative with the emergence of man 
(in terms of density of energy through­
put and related features such as spe­
cies diversity and biomass), and what 
are the causal relations between those 
changes and human activity; and sec­
ond, how has the human mind itself 
developed in relation to those chang­
es? 

Subsumed aspects of such an inves­
tigation would include identification 
of the lapses from development as well 
as the fundamental moves forward 
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(moves such as large-game hunt ing, 
agriculture, and other means of cap­
tur ing and ut i l iz ing larger port ions of 
energy throughput) . In either case the 
only adequate methodology is to ex­
tend our knowledge of historical (and 
reasonably understood prehistorical) 
processes back in t ime as far as possi­
ble, to the point of identi fying how 
those processes emerged lawfully from 
preceding, less advanced stages of bio-
spheric development. 

The T7mes articles sadly reflect the 
general attempt of most contempo­
rary anthropology to take the reverse 
approach: to accord equal ontologi-
cal and evolut ionary significance to 
each and every stray "cu l tu ra l " or " b i ­
o log ica l " manifestation that comes to 
at tent ion, and in the process to deny 
that any evolut ion in fact ever oc­
curred. 

Not accidentally, it is the present 
evolved state of human existence 
achieved not by centuries but by mi l ­
lennia of reason that the Times and its 
cothinkers wou ld destroy. Added to 
the liberal and environmental ist litany 
that the wor ld 's energy is running out , 
that a deep recession is inevitable, that 
nuclear fission is defunct, and nuclear 
fusion " is for the next generat ion, not 
this one , " 5 is a new excuse for a return 
to the Dark Ages: " I n our 'current 
luxury diet c ircumstances, ' the oppor­
tunit ies [to eat meat] are omnipresent 
and 'preference betrays best interest, '" 
the Times notes. 

But just because the Times has gone 
to seed is no reason for anyone else 
to fo l low suit. 

—Richard Welsh 

Notes 
1. Boyce Rensberger, "Teeth Show Fruit Was 

the Staple." New York Times, May 15. 1979. 
2. Jane E. Brody, "Studies Suggest a Harmful 

Shift in Today's Menu," New York Times, May 
15, 1979. 

3. Future articles in Fusion will document this 
history in detail. 

4. On Konrad Lorenz's 1966 book, On Aggres­
sion, the Times wrote: "One of the most impor­
tant works of our time." On Desmond Morris's 
1967 book, The Naked Ape: "There is much 
here to intrigue, educate, and certainly enter­
tain any reader. Mr. Morris draws a fascinating 
picture of man . . . in eye-popping detail." 

5. This quote is from an article by veteran sci­
ence writer Walter Sullivan in an article called 
"Fusion: The Answer to Fission?" that appear­
ed in the same New York Times science sec­
tion as the Rensberger and Brody pieces. 

Books 

Science Made Mindless 

Mind and Nature—A Necessary Unity 
Gregory Bateson 
New York: E.P. Dut ton , 1979 
238 pp. , $11.95 

Codel, Escher, Bach: 
An Eternal Golden Braid 
Douglas R. Hofstadter 
New York: Basic Books, Inc., 1979 
777 pp. , $18.50 

The Dancing Wu Li Masters— 
An Overview of the New Physics 
Gary Zukav 
New York: Wi l l iam Mor row and Co., 
1979 
352 pp. , $12.95 

The spate of popular books on sci­
ence and the epistemological concepts 
that determine the course of scien­
t i f ic and technological development 
parallels the emergence of several new 
popular science magazines like Omni 
and the New York Times weekly "sc i ­
ence sect ion. " 

Their intent cannot be mistaken. 
There is no question of broadening 
the layman's understanding of the 
frontiers of scientific developments, 
new theoretical concept ions, or their 
relationship to the larger questions 
concerning the nature of mind and 
the self-expanding, self-organizing 
quality of the universe as a who le . In 
each case advanced scientific concep­
t ions are tai lored to fit into the frame­
work of one or another empiricist 
belief structure, designed to explain 
away the existence and significance of 
the human m ind . 

In the three books reviewed here, 
the careers of the authors are the most 
useful clues as to why their books were 
wr i t ten. 

An Ugly Career 
Let's start wi th Gregory Bateson, 

author of Mind and Nature—A Neces­
sary Unity. 

Bateson has had a long and ugly 
career in the zero-growth, antitech-
nology movement. In his early years, 
he was married to the late Margaret 
Mead, and the two of them helped to 
popularize the not ion of cultural rel­
ativism. In short, they argued that 
pr imit ive peoples deserve to be left 
alone to enjoy their cultures unmo­
lested by the intrusions of modern 
technology, l i fe-prolonging medical 
care, and the kind of education that 
wou ld bring their children into modern 
industrial society. 

Later in his career, Bateson joined 
forces wi th Aldous Huxley running MK-
Ultra, a CIA operat ion l inked to Brit­
ish intel l igence that aimed to test the 
effects of LSD on American youth . 

Still later, Bateson set out to prove 
that porpoises are as intelligent as man. 
More recently, his work has been fo l ­
lowed up w i th research demonstrat­
ing, according to Piaget's criteria, that 
up to the age of 24 months, there is 
noth ing to distinguish the learning 
achievements of an ape f rom those of 
a human infant. In other words , man 
is just a smart monkey; the transfinite 
quality of the mind—the human soul 
—does not exist. 

Among Bateson's most recent activ­
ities, along w i th Stewart Brand of the 
Whole Earth Catalogue, is the publica­
t ion of the Coevolution Quarterly, es­
sentially a comic book geared to the 
short attention span of Bateson's coun­
terculture readership. Bateson's Quar­
terly advocates everything f rom group 
sex and "na tu ra l " foods to off-planet 
space colonies operated by solar 
power. 

This last Bateson item has coalesced 
into an inst i tut ion known as the L-5 
Society run by Carolyn and Keith 
Henson, LSD enthusiasts w h o claim 
to have weapons stashed away in the 
Arizona desert to carry out their dream 
of VOAG—Violent Over throw of All 
Governments. Timothy Leary, the 
former Harvard professor w h o popu-
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larized LSD, is another principal in L-5. 
Not incidentally, Omni magazine 

gives regular prominent coverage to 
L-5 and to Gerard K. O'Neill, the so-
called legitimate scientist from Prince­
ton University who has pushed for 
the establishment of Utopian colonies 
in space. 

Artificial Intelligence and Mysticism 
Douglas Hofstadter, author of 

Code/, Escher, Bach, has not had such 
a varied experience with the antisci-
ence movement as Bateson, but his 
brief career, nevertheless, is a clue to 
the message of his book. 

Hofstadter is a computer expert in 
the field of artificial intelligence. This 
dismal discipline, which emanates 
from the Bertrand Russell-Karl Korsch 
networks, has been used primarily to 
develop brainwashing programs. Hof­
stadter claims to be part of this net­
work through his close association with 
Marvin Minsky who, in turn, works 
closely with iinguistician Noam Chom­
sky at the Massachusetts Institute of 
Technology. Politically these "artifical 
intelligence" academics link up to the 
Bateson circles through the various 
radical groups they mutually support. 

Artificial intelligence is as nasty a 
discipline as its use in brainwashing 
implies. It is based on the premise 
that the operations of the human mind 
are essentially compatible with formal 
Aristotelian logic and thus can be rep­
licated by a sufficiently complex com­
puter. 

As for the third book, The Dancing 
Wu Li Masters, author Gary Zukav is 
associated with the Esalen Institute in 
Big Sur, California, a key experimen­
tal center for the MK-Ultra drug proj­
ect. And Esalen's founder, Alan Watts, 
whose books can be found on the 
occult shelves of bookstores, was a 
protege of Gregory Bateson. Both Watts 
and Esalen are a significant source of 
the Zen Buddhist mysticism now ram­
pant in the drug culture. 

In his book, Zukav acknowledges 
his intellectual debts to Fritjof Capra, 
author of The Tao of Physics, a book 
that is highly recommended by the 
Society for Psychical Research. (For 
more on the involvement of "scien­
tists" in mysticism, see "Science and 
Spooks" in Fusion, March-April, 1979.) 

Zukav also notes his indebtedness 

The antiscience popular front. 

to Max Jammer of Bar-llan University 
in Israel. Jammer is one of the chief 
academic apologists for Niels Bohr's 
Copenhagen Project to make quantum 
mechanics irreducibly irrational instead 
of, as Schrodinger pointed out, " in­
complete." Zukav's other named 
mentor is David Bohm of London Uni­
versity who has promoted the flip side 
of the Bohr project. Bohm's theory of 
hidden variables simultaneously leads 
quantum mechanics directly back to 
reductionist classical mechanics and 
provides a "scientific" cover for vari­
ous parapsychological theories. 

Now to the message of the books 
themselves. 

Bateson's book can be summed up 
quite simply. In the face of overwhelm­
ing evidence to the contrary, Bateson 
reiterates the occult British oligarchist's 
article of faith—irrationality is the root 
of mind. To Bateson, reaspn exists sim­
ply as an epiphenomenon of a funda­

mentally irrational universe. Of course, 
Bateson dresses this up in all the latest 
pseudoscientific jargon —stochastic 
processes, cybernetics, and neo-Dar-
winian holism— but the message re­
mains clear. 

The epistemological fundamentals 
are laid out for the unsuspecting reader 
in his first chapter, "Every Schoolboy 
Knows. . . ." Here Bateson treats the 
reader to such pearls of empiricist 
wisdom as "science never proves any­
thing," "there is no objective experi­
ence," and "the division of the per­
ceived universe into parts and wholes 
is convenient and may be necessary, 
but no necessity determines how it 
shall be done." 

This last remark gives Bateson's 
game away; he denies the fundamen­
tal negetropic unity of the universe 
and consequently of mind. 

This is again made clear on page 
Continued on page 64 

FUSION 61 



PLATO'S ACADEMY "IMEDE in 

The Second Law 
And Maxwell's Demon 

Plato's Academy, a new Fusion fea­
ture, will report regularly on current 
Aristotelian science and the ongoing 
battle between the Platonists and the 
Aristotelians. 

In a June 2 editorial the New York 
Times expressed its deep concern that 
t he dea th of the Second Law of 
Thermodynamics might have been 
prematurely reported in a May 29 
article in the Times's science section. 
What they're really worr ied about is 
something much bigger. 

Several months ago the Times fea­
tured in its Sunday magazine a slan­
derous attack by I.F. Stone on Plato 
and the republican ci ty-bui lding tra­
d i t ion. The old muckraker was clearly 
a proxy for British and U.S. anglophile 
inner circles responding to the recent 
exposes by Lyndon H. LaRouche, Jr. 
and his associates of Aristotle as a 
p h i l o s o p h i c a l god fa the r and o l i ­
garchic agent against the Platonic fac­
t ion . 

British intel l igence and its publ ish­
ing friends in the United States are 
more clever than to simply attack 
their enemies directly. They are also 
covering their bets wi th extensive i n ­
terventions in scientific publishing to 
distort, mask, or sanitize the scientific 
work of LaRouche and his collabora­
tors in the Fusion Energy Foundation. 
The Times's new Tuesday "science 
sect ion" is one facet of the operat ion, 
featuring such syntheses of "scien­
t i f i c " thought as the obscene idea that 
the harmonies of Kepler's "Mus ic of 
the Spheres" have now been repre­
sented by computer-generated music. 

Otherwise, the effort is marked by 
much greater attention to pseudo-
historical and pseudoepistemological 

themes in existing science magazines 
and the spawn ing of n u m e r o u s 
would-be competitors to the FEF's Fu­
sion magazine. In addi t ion, there is 
the intell igence operat ion to counter 
the FEF run through the Nuclear Club 
of Wall Street—the Society to A d ­
vance Fusion Energy, SAFE, as well as 
other so-called pronuclear counter-
gangs l inked to the Heritage Foun­
dat ion. (See the feature section in the 
Sept. 1979 Fusion for details on SAFE.) 

Zero-Growth Science 

What 's at stake is no t s imp ly 
whether science and technology— 
particularly nuclear power and f u ­
sion—are constrained and destroyed 
by the zero-growth policies of the 
International Monetary Fund, James 
Schlesinger, and the New York Times. 
M o r e f u n d a m e n t a l l y , t he issue is 
whether science is to be the kept 
domain of an antihuman oligarchy or 
whether it is to be practiced and con­
ceptualized as the mediat ion of all 
humanity's process of cultural self-
perfect ion. 

The latest Times escapade is just 
such an attempt to queer science. The 
issue this t ime is the fundamental sci­
entif ic concept ion of negentropy. As 
the Times expresses the issue in behalf 
of its oligarchic cothinkers, " N o t only 
is Socrates morta l , but so, presumably, 
is the universe." The importance on 
the issue is underscored by the fact 
that a fo l low-up article on the same 
theme appeared in the June 5 Chris­
tian Science Monitor. 

Rather than facing direct ly—which 
they are never in the habit of do ing— 
the epistemological and empirical 
evidence of the actual nature of en ­
ergy transformation and organization 
in the universe, the Times instead uses 
the standard Delphi Technique: Sub­
stitute a totally fraudulent version of 
the concept ion as the subject for " d e ­
bate." 

In this case, the "controvers ia l " f ig­
ure is Professor llya Prigogine of Brus­
sels, a recipient of the 1977 Nobel 

Prize in chemistry. First the Times 
t rot ted out staff wri ter Malcolm W. 
Browne wi th a feature article on the 
first page of the Times science section, 
to pose the question of whether or 
not Prigogine had found a " l o o p h o l e " 
in the venerable Second Law of Ther­
modynamics. The basic Prigogine re­
sult on which the article was based 
was his work in the abstract f ield of 
statistical mechanics. There he had 
demonstrated that in systems in which 
there are interactions of mechanisms 
that dissipate energy—such as viscos­
ity in f lu id—it may be statistically fa­
vored for unstable local regions to 
become highly ordered and pump 
their entropy (a measure of disorder) 
into the surrounding medium. Such 
a situation is termed a dissipative 
structure. 

Although the name alone would 
doubt less r ecommend Prigogine's 
work to the science controllers of 
Ox fo rd , Cambridge, and Sussex uni­
versities, the underly ing concept is 
just what they need for Delphic war­
fare against real science. 

Prigogine's concept turns reality on 
its head. The actual governing pr in­
ciple of the universe is its ever- in­
creasing rate of self-organization. As 
LaRouche has r i go rous ly d e m o n ­
strated the matter in his writ ings,* the 
physical universe can be represented 
by mult ip ly connected domains n, n 
+ 1, n + 2, representing inorganic, 
biological, and human-creative-sci­
entif ic characteristics, respectively. 
Each of these domains evidences dis­
t inct and successively transfinite or­
dered forms of negentropic progres­
sion, but is also connected causally to 
the others. These distinct but causally 
coupled domains are in turn sub­
sumed by the higher-order cardinal­
ity, N, of negentropic development of 
the physical universe as a whole. 

Against this and earlier Neoplatonic 
conceptions, the British have always 
employed whatever version of Aris­
totelian nominalism was convenient. 
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Evolution? Why, that's just a case of 
Darwin's natural selection. Directed 
evolution? Wel l , there can be local 
increases of order ing as long as en­
tropy increases overall. The whole 
universe is developing? That's a mys­
tery impenetrable by science. 

Prigogine's work simply offers a 
technically sophisticated case of a 
"Maxwel l 's Demon , " that is, a device 
for separating ordered regions f rom 
larger entropic ones. Just like his 
predecessor Maxwel l , however, Pri­
gogine recognizes no possibility of 
causally effected, qualitative change 
of physical interaction and therefore 
of the negentropy of phase space as 
a whole. In short, like the Copen­
hagen School to which he is histori­
cally l inked, Prigogine is just another 
accountant of presumably irrationalist 
local events. 

Negative Entropy 
The Times's contradictory use of 

Prigogine reflects its grave concern 
wi th the recent work of LaRouche 
and his scientific collaborators, which 
has posed a totally new problem for 
the Aristotelians. First, the fundamen­
tal epistemologicai-ontological hy­
pothesis of negentropic science was 
presented in the rigorous form of the 
relativistic physics of Bernhard Rie-
mann and the concept ion of cardi­
nality of Cantor. Second, scientific 
empirics were presented to demon­
strate the validity of the fundamental 
hypothesis in the combined areas of 
physics and biology. 

In both areas it was demonstrated— 
especially for energy-dense plasmas 
in physics and for critical genetic and 
embryological transformations in bi­
ology—that energy is not a scalar 
quantity, but is associated with devel­
op ing states of organizat ion, repre-
sentable as higher orders of cardinal­
ity in n e g e n t r o p i c phase space. 
Equally clear was that a pr ior i concep­
tions of particles and fields (or space-
t ime geometry, especially in the small) 
are not fundamental ; rather, they are 

Maxwell and Aristotle: Causally effected change is impossible. 

determined by the negentropic (or 
possibly nonnegentropic for degen­
erate cases) evolut ion of energy qua 
organization. Further, it was demon­
strated that biology and physics are 
mutually causally eff icient, but that 
the former is not reducible to the 
latter. > 

To obscure the conclusive nature 
of these results, the Times presents 
Prigogine as the " revo lu t ionary" sci­
entist who has discovered dissipative 
structures in both physical and b io­
logical situations to "accoun t " for or­
der in each. 

Dissipative Structures 
Thus the Times editorial subsequent 

to its feature on Prigogine is a pure 
hoax. There is no reason to warn as 
they do about extending its ideas too 
far, too fast. There is nothing in his 
ideas—especially the one that the 
Second Law still applies to any f inite 
region—that hasn't already contami­
nated thousands of acres of science 
libraries. There is in fact a kernel of 
truth in the Times's editorial misgiv­
ings about Prigogine. There is noth ing 
in his ideas, or theirs, that could pro­
vide a coherent order ing principle for 
the universe. 

The fraud is also exposed by other 
scientific results that simply need 
wider dissemination and better fo­
cused discussion of their implications. 

There may still be stubborn souls, for 
example, who think that force-free 
structures or solitons in plasma are 
just "special, l im i t ing" cases of o rd i ­
nary electrodynamics and thermody­
namics, or who hysterically block on 
the un ique features of b io log ica l 
chemicals. Can they deny, however, 
the fact that in superfluidity and su­
perconductivi ty one is dealing wi th 
nondissipative, non-Maxwel l ian, non-
Newtonian, non-Bohrish structures? 
Even in the conceptual framework of 
ordinary physics, Professor Harold 
C rad of t he C o u r a n t Ins t i tu te of 
Mathematics has demonstrated re­
cently that dissipative mechanisms are 
not required for ordered progressions 
of structure to emerge in plasmas. 

The Times thus has more than a 
" l o o p h o l e " in the Second Law to 
worry about. Neoplatonic science 
moves as shock waves even around 
corners; it spreads easily through tiny 
openings; it transforms whole mani­
folds wi th singular ideas. 

Dissipative structures, like the New 
York Times, just try to hold them­
selves together at everybody else's 
expense. 

—Dr. Morris Levitt 

Notes 
* For example, see "Why Poetry Must Begin to 
Supersede Mathematics in Physics," Fusion 
Oct. 1978, pp. 10-17. 
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Books 
Continued from page 61 
147: " . . . Both genetic change and the 
process called learning . . . are sto­
chastic processes. . . . There is . . . a 
stream of events that is random in 
certain aspects and in each case there 
is a nonrandom selective process 
which causes certain of the random 
components to 'survive' longer than 
others. Without the random, there can 
be nothing new." 

Of creative thought in particular 
Bateson says (page 183): "the genesis 
of new notions is almost totally . . . 
dependent upon reshuffling and re-
combining ideas that we already have." 

The universe and mind, in other 
words, form a Newtonian paradise gov­
erned by immutable laws. The evi­
dent continuous creation de novo of 
the universe and of mind, in particu­
lar, by reflection upon itself and su­
persession of the limits imposed by 
itself in the context of ephemeral or­
dering of lawfulness—the Riemannian 
concept of n, n + 1, n + 2 levels of 
nested manifolds—is a priori ruled out 
of order. 

Douglas Hofstadter's interminable 
driveling (777 pages) reiterates Bates-
on's point from the perspective of an 
attack on Kurt Godel's 1931 proof that 
any system determined by a fixed law­
fulness (axiomatic logic) is necessarily 
incomplete, hence incapable of solv­
ing problems that can be posed within 

its limits. The obvious conclusion to 
be reached from this proof is that there 
is a higher order of lawfulness (reason) 
that determines successive, reason-
determined locally lawful systems. The 
British oligarchy never forgave Godel 
for this insight, which negated Bertrand 
Russell's attempted destruction of 
Georg Cantor's introduction of the 
concept of the transfinite into math­
ematics. 

Hofstadter simultaneously slanders 
Godel and the musical genius Johann 
Sebastian Bach—whose recognition of 
the same principle in musical compo­
sition made Beethoven's subsequent 
breakthroughs possible—by lumping 
them with the psychotic Dutch drafts­
man M.C. Escher. 

The paradoxes of formal logic, Hof­
stadter contends—for example, Epi-
menides's statement that all Cretans 
are liars—are really Zen koans. There 
is nothing new here that the eastern 
mystics and their systematized irration­
ality did not discover in bygone mil­
lennia. In fact, he says, the solution is 
to imbed simple axiomatic systems in 
more complex ones in regress. Once 
this is accomplished, presto, mind and 
the universe can be programmed into 
a computer. 

Stoned 
If all this is too technical for you, 

Gary Zukav has the answer (page 62): 
"The Copenhagen Interpretation of 
Quantum Mechanics began a monu­
mental reunion which was all but un­

noticed at the time. The rational part 
of our psyche, typified by science, 
began to merge again with that other 
part of us which we had ignored since 
the 1700s, our irrational side. . . . The 
left side of our brain tends to ask cer­
tain questions of its sensory input. The 
right side of our brain tends to accept 
what it is given more freely. Roughly 
speaking, the left hemisphere is 'ra­
tional' and the right hemisphere is 'ir­
rational.' " 

ForZukav, reason, which guides and 
determines the rational, does not exist. 

To make the point absolutely clear, 
Zukav continues: "We would like to 
think that we are different from stones 
because we are living and they are 
not, but there is no way we can prove 
our position. . . . We cannot establish 
clearly that we are different from in­
organic substances. That means that 
logically, we must admit that we may 
not be alive." 

And, indeed, Zukav may be more 
"stoned" than alive, as he notes on 
page220:". . . The dilemma of having 
to talk in classical terms about phe­
nomena which cannot be described 
in classical concepts is the basic para­
dox of quantum mechanics. . . . It is 
like trying to explain an LSD expe­
rience." 

There is a definite need for science 
books written for laymen, but they 
must be written by people who rec­
ognize the primacy of human mind. 

—John Schoonover 
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Fusion by 1990-
Or 'Controlled 
Disintegration? 
This issue's feature articles on 
fusion by Dr. Stephen O. Dean 
and Charles B. Stevens make it 
clear that the United States could 
have fusion reactors in as short 
a t ime as 10 years—if there is a 
crash research effort. It is also 
clear that whether or not this 
t imetable is achieved, such a 
brute force program would result 
in breakthroughs on several sci­
entif ic and technical frontiers 
and remoralize the nation. 

Wi thout an aggressive program 
to develop fusion, the nation is 
headed for another kind of crash 
program: the plan for " con ­
trol led disintegration in the 
wor ld economy" promoted by 
the New York Council on For­
eign Relations. Al though the 
Counci l 's name may not be wel l 
known to the general publ ic, 
Kathleen Murphy explains in this 
issue how its influential mem­
bers in government, industry, 
and academia have begun to car­
ry out the recommendations of 
its 1980s Project. In brief, this 
Malthusian proposal calls for a 
new wor ld government to pre­
side over the economic and so­
cial chaos expected in a zero-
growth, deindustrial ized wor ld . 
The Ayatollah Khomeini's Iran, 
for example, is part of the Coun­
cil's bloody 1980s Project. 

How can you ensure that the 
nation backs development in­
stead of disintegration? In this 
issue Fusion inaugurates a series 
of articles analyzing the energy 
programs of the 1980 presiden­
tial candidates. 

The front cover photograph is an X-ray mi­
crograph of a target irradiated on the Shiva 
laser facility at the Lawrence Livermore Lab­
oratory of the University of California. The 
different colors correspond to different X-ray 
intensities. Cover design is by Deborah 
Asch. 

Positioning the pellet 
target in the Shiva laser. 

Khomeini's Iran: Model 
for the 1980s Project. 


