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Editorial

Needed: A New Fusion Program

Despite a burst of ground-breaking results in 1975,
we will not get fusion when we need it without a new
fusion development policy. The essentials of that
policy have now been spelled out in the U.S. Labor
Party’s Fusion Energy Research and Development
Act of 1976 which is reproduced in this issue.

The bill, which specifies organizational innovations
needed to stimulate basic research, comes at a crucial
juncture for fusion. On one hand, there has never been
greater uncertainty about the future of fusion develop-
ment: ERDA — The U.S. Energy Research and De-
velopment Administration’'s CTR Director Robert
Hirsch, after moving up his timetable for fusion to the
1980s, has been replaced by Ed Kintner, whose pre-
vious experience was largely confined to the fast
breeder program; and ERDA continues to push the
breeder as the medium-term ‘‘solution’: the co-
operative European program, centered in the Joint
European Torus (JET), has been pushed back six
months due to the political quagmire over where to
site the test device; and budget cuts or limitations
threaten back-up and main-line devices such as
Seyllac and Alcator in the U.S. and the Garching
Stellarator in West Germany. Exploratory and basic
research limps along with minimal support.

On the other hand, there continues to be significant
progress in the most well known fusion device, the
Tokamak — especially with the spectacular recent re-
sults of the Soviet T-10 and Oak Ridge Ormak. Several
high density approaches, particularly electron beam,
which received little or insufficient funding in the
U.S., but major support in the Soviet Union, give evi-
dence of near-term breakthrough.

It is particularly this latter group of device Lypes
which brings to the fore the theoretical problems
which must be subjected to exhaustive study at the
National Fundamental Research Centers proposed in
the Labor Party legislation. Pending more detailed
discussion of these basic theoretical questions in our
next issue, we begin their examination in this issue by
reposting on recent progress in a class of related de-
vices: plasma focus, electron beam, and imploding
liner.

In brief, what theoretical and experimental results
for each of these devices indicates is that the most im-
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po*’lant characteristic of the plasma state of matter is
its' tendency to form itself into micro-and macro-
stlixctures that involve well defined relationship be-
tween current and field geometries. Unless that is
req:ognized. and its implications explored as we begin
here, it is pure verbiage to call plasma the fourth state
of matter — much research will continue to be mis-
directed, or at least insufficient in conceptual clarity.
More generally, plasma, as the characteristic state of
matter in the universe, provides the medium not only
for%investigations leading to controlled fusion, but also
for beginning the theoretical unification of the par-
ticle-field duality which underlines the disjuncture be-
tween general relativity and quantum mechanics.

Jur message in this issue can therefore be sum-

marized: while technological and applied scientific ad-

vaﬁ.ces may lead to energy breakeven, and justify an
immediate maximum effort, open-ended fusion
development necessitates going to the frontiers of
physics — and beyond. With adequate levels of fund-
ing for research and training it is possible to stimulate
both ingenuity in synthesis and improvement of
redcmr prototypes and devices as well as necessary
funédamental theoretical advances.

This may seem utopian to those who think realism
means staying one step ahead of the next budget cut.
It is therefore timely to repeat the two basic realities
that inform our efforts. First, all energy policies other
than the most rapid possible transition to a fusion
based economy either accept or ignore the billions of
livés which will be lost — lives necessary to im-
plementing a fusion-based world economy — through
an inadequate rate of development. Second, the eco-
logical timetable for bringing a healthy humanity to a
new resource base is so stringent, and the scientific
and technological problems so demanding, than
notﬁwing less than a total effort will do.

If you think clearly about the actual deterioration of
the§ human population over particularly the last four
years in contrast to the gains in fusion made with rela-
tively paltry inputs, then you will be realistic enough
to know that half measures or capitulation to zero
gro:wzh nostrums are rationalizations for disaster.

Humanity survives by inventing new resources
whén it has to. If you are a practical person, you will
sup*mrt the required effort in fusion research.
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Whn‘e Pdper On World Ehergy Pollcy
Fusion Econé;bmy By

INTRODUCTION

The energy policy of the U.S. Labor
Party and International Caucus of
Labor Committees is directly deter-
mined by the technological program
necessary to avert the threat of eco-
logical holocaust. The immediate form
of this threat is manifest in the deci-
mated areas of the so-called Fourth
World, and in the rapid collapse of the
advanced sector. Continued imple-
mentation of the policy of triage which
has caused this devastation will irre-
versibly destroy the productive
capacities of the human species — and
therefore the human species itself.

To prevent ecological collapse in the
longer term, humanity faces the chal-
lenge of realizing a new energy and
resource base well before the finite re-
sources on which present production is
hased are exhausted.

This conjuncture necessitates the
most rapid possible rise in the standard
of living in the world’s population so
humanity can develop and produce the
technologies required for survival and
progress.

That program can be initiated now
with existing energy resources and
power generators, but can be continued
at a more advanced level after the
depletion of fossil fuels only through the
development of controlled thermo-

.nuclear fusion power.

Our program therefore consists of
two development stages. In the first,
transitional period, the per capita
energy consumption globally will be
raised to approximately the level which
now characterizes the skilled American
workers. A massive effort must simul-
taneously be launched to expand fusion
research and development. The second
stage is the onset of a fusion-based
economy, the only way to accelerate
technological development further and
to continually raise the material and
cultural level of the world’s population.

I. Criterion for Energy Growth

The necessary condition for the
survival and advance of humanity,
which depends on the advance of indus-
trial civilization, is the maximization of
the future cognitive capacities of the
waork force and the energy available for
ever more advanced modes of technolo-
gical transformation. The aim of our
policy is therefore to do everything pos-
sible to ensure the transition of humani-
ty to the qualitatively new modes of

resources. The

production associH\ed with fusion tecih-
nology.
In order to get tp|that transition pomt
we must make optimal use of exisuhg
ate of change lof
energy input required in the imme-
diate future period is determined by
setting on a worlld scale consumption
levels at which human beings can sur-
vive and reproduce themselves, and
below which consumption cannot be
allowed to fall. In'arder to achieve these
levels necessary| for human survival,
the Labor Party's Research and Devel-
opment staff has estimated year-to-
year maximum outputs of food, housing

and other esseh*iais which can be.

produced by fully utilizing the ad-
vanced sector’s present capacities for
capital goods production and the ca
cities of the available skilled and semi-
skilled workers. These categories and
associated productivity parameters
will themselves be expanded over time
by suitable re-investment policies| in
capital goods and by strong emphasis
on education and training to upgréde
workers' cognitive powers. Studies on
these categories will be publis ed
shortly.

The determined growth rates of
production and consumption can &1_150
be expressed in terms of the energy
inputs required at the points of produc-
tion and in households. When all these
factors are quantified, the overall
growth rate in energy use to optimize
development, starting from preqent
conditions, is dhout 25 per cent per
year.

With the onsat of fusion reactors in
about 1985, the overall rate of energy
consumption will shift sharply upward,
both because of expanded available
cnergy resources and because| of
society’s increased ability to ab90rh
and transform free energy into new
production processes.

I1. The Long-Term Solution

|

A. Fusion Power: The transitional
period indicates that fossil fuels will be
used at a sufficiently high rate by thes
mid-1980s that 4iEqificant replacement
of those fuels by another primnary
source — which can increase growth
rates further ~F must occur at about
that time. That replacement, ‘n fact is
our objective from that outset.

That source must be primarily fusion
for two related reasons. Only fusion,
through a wide variety of fuel and
reaction configurations, offers  es-
i,
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sentially open ended quantitative
growth and qualitative development.
These features are essential, since at
the end of the first transitional period
huge amounts of environmentally
acceptable energy and completely new
technologies of resource extraction and
processing will both be required for
continued progress. Fusion provides
unique capacities because of the high
concentration and temperature of the
fusion reaction region and the varied
forms of high efficiency energy output.

Basically what is necessary to obtain
controlled fusion is to achieve in an
ionized bit of matter the appropriate
state so that collisions between its
nuclej are energetic enough to make the
nuclei fuse together, forming heavier
units and releasing energy. This state is
called the thermonuclear plasma state
and is characterized by extremely high
temperatures, of the order of tens of
millions of degrees centigrade. The
second criterion that must be met is to
keep the fusion process going for a
sufficiently long time so that the overall
energy output is more than the amount
of energy expended in starting the
process. This is expressed by the so-
called Lawson criterion: the product nt,
of plasma density and confinement
time must exceed a specific magnitude
for each reaction10' sec/cm? for deu-
terium-tritium.)

The total amount of energy available
from fusion is, as a result of the huge
inventory of deuterium (used in fusion)
in the oceans, essentially unlimited.
The two significant issues to be
resolved are therefore the speed of
implementation of fusion and the
technological modalties of the fusion
process. These aspects are related.

Once one has grasped the signi-
ficance of the increased effectiveness of
human labor power, through cognitive
development, as the most important
result of the transitional period; and
therefore understands the necessity of
what at first might seem like an
astounding growth rate, it is only a
small step to solving the problem of

- achieving fusion on schedule. Once one

realizes that there are in principle an
unlimited number of modes for forming
plasmas and dynamically injecting
energy in all sorts of forms, and that
man-made H-bombs (hydrogen bomb)
produce fusion, then it follows that
there must also be a large number of
configurations that will produce signi-
ficant net energy output. The amount of
time required to invent and-develop




such a configuration is then a function .

of how much organized intellectual
effort is devoted to that objective. A
breakthrough is likely to result only as
a byproduct of systematically
broadened research throughout basic
scientific areas.

B. Fission: These criteria imme-

diately render irrelevant the present

debates about fission reactors. This is
fortunate, since the central issues in
that debate are presently not suscep-
tible to definitive scientific appraisal.
For example, the biological hazard
posed by the low-dose leakage of radio-
active materials from fission reactors
cannot at present be specified. The data
and conclusions from a number of
sources are either based on isolated
particular cases or unverified assump-
tions about statistical correlations
between radiation levels and health
problems.  Also, the computed
‘‘probabilities” for particular types of
disasters fall within such wide bounds
as to be meaningless.

One property that can be effectively
assessed is that of total radioactivity
and its decay time. The comparison of
typical fusion and fission reactors
demonstrates the clear superiority of
fusion in this respect.

However, these questions are
eclipsed by the criteria posed by the
necessary development program.
From that standpoint, in quantitative
and qualitative terms, fission cannot do
the job. The total energy available from
fission processes is, in the final analy-
sis, limited by the total amount of
material which can be used directly as
fission fuel, or can bhe readily trans-
muted into fission fuel. The amount of
energy available from uranium-235 (U-
235) — 70 Q (one Q is a million trillion
BTU) — is small compared with the
total available from fusion. The
suggestion to remedy this by producing
more high-grade fission fuel in the form
of plutonium (from U-238) in the
breeder reactor, could provide an
additional 0.5 million Q, but net at
anywhere near the rate required by an
optimal development program because
of the long breeding time (presently
about 50 years for doubiing of fuel) of
the present devices. It may never be
possible to build breeders which
operate more efficiently and also
deliver significant power. For these
reasons, present fission-produced
energy. even if biologically acceptable,
could not cover or keep pace with more
than a small portion of the required
exponential growth rate in the post-
fossil period.

Moreover, fission power is essentially
restricted to traditional production of
steam-turbine-generated electricity, in
contrast with the numerous technolo-
gical spinoffs from fusion. Its relatively
low temperature core (compared with
fusion) is neither accessible nor suit-

able for a new industrial relvolution.

C. Solar: According to the U.S.
Atomic Energy Commission’s Sub-
Panel IX study of solar }nergy. con-
ducted by the National Science Founda-
tion, large-scale solar power stations of
100 megawatts (MW) elecj;ical (this is
small compared even to present fossil
and fission plants), based on heat
conversion of collected sunlight, would
require enormous material inputs of
construction materials such as steel,
aluminum, and concrete. Without even
adding fabrication and transportation
costs in terms of energy, it would take
approximately 10 years repay the
energy inputs if all the solar output
were devoted to replacement. This
means that at least 10 years’ worth of
fossil fuels, at present rates of con-
sumption, would be required to build an
all-solar system which simply produced
the present total yearly energy output
of about 0.20 Q. This would also require
covering about one-twentieth of the
U.S. with solar hardware: One 1,000-
MW solar plant would occupy 10 to 20
square miles.

Sub-Panel I1X estimatec‘ that solar.
plants would have about a 25-year life-
time. Thus, a solar-based energy
system has a definite upper limit on
how much total energy it ¢an produce
and it does not add anything to the total
stock of energy resources while moving
toward that limit. In fact, the energy re-
quired to build a 0.20-Q solar system
would represent a waste of a full one-
fourth of the remaining oil and gas re-
serves — estimating reserves to be 40
years'
levels.

(%)
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worth at present production
]

'Don’t Be Fuelish

If a hypothetical all-solar system
were built, ecological conditions would
necessarily be worse than they are now.
There would be less skilled labor, less
transport, less agriculture, less produc-
tion. Even assuming the materials
were still available, a 25-year replace-
ment cycle would dictate that 40 per
cent of total output be fed back into pri-
mary needs of the system.

This reality properly locates one of
the limpest rejoinders offered to pro-
ponents of fusion development: that we
already have it free of charge from the
sun. This argument serves for the bil-
lions of years of evolutionary devel-
opment on earth, including the last

- several millenia, using indirectly solar-
derived fuels such as wood, coal, and"

oil. But humanity has now reachedja
stage of real and potential progress for
which the sunlight reaching the earth’s
surface is too diffuse to promote — by
itself — further economic and eco-
logical progress. (Progress is defined
here as the capacity for increasing free-
dom from disease and hunger, increas-
ing creative leisure and work, and

expanding the biomass and humanity to

further develop and use new forms of
energy.) What the solar advocates
cannot understand is that con-
centrating on this diffuse energy source
(about 1.4 kw/i?) requires exactly the
advanced industrial base which a solar
energy economy would destroy.

There will be a significant role for
solar energy later when increased
global productivity makes possible the
capital expenditures necessary to
collect solar energy in space, closer to
the sun.

L4
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BE IT ENACTED BY THE SENATE
AND THE HOUSE OF REPRESEN-
TATIVES OF THE UNITED STATES
OF AMERICA ASSEMBLED IN
CONGRESS; that this Act may be cited
as the Federal Fusion Energy
Research and Development Act of 1976.

TITLEI

The Congress hereby finds that:

(a) The immediate development of
controlled fusion is of priority concern
to the Nation and World.

(h) The major reason for the nation’s
past failure to develop controlled fusion
has been the lack of an aggressive
rescarch and development strategy
designed to bring the necessary
resources to bear on the problem.

(¢) The neglect of potential controlled
fusion resources had led to deficiencies
in the nation's array of available
malterial resources.

(d) The nation's energy and resouce
requirements can be met if a national
commitment is made now to dedicate
the necessary financial resources, to
enlist our scientific and technological
capabilities, and to accord the proper
priority to developing controlled fusion
to serve national needs, conserve vital
resources, and protect the en-
vironment.

(e) The urgency of the nation's and
world’'s resource problems requires a
commitment similar to those un-
dertaken in the crash developmnet
Manhattan and Apollo projects: it
requires that the nation undertake a
long-range, top-priority research and
development program in cooperation
with all interested nations of the world.

(f) In order to guarantee the integrity
of such a crash development fusion
program, Congress will initiate an
immediate public inquiry into the
possibility that criminal neglect and
sahotage are responsible for the failure
of the nation to have previously
developed controlled fusion. The
Congressional investigation will run
concurrently with the implementation
of the crash development fusion
program.

TITLEII:
General Policy

Section 2

The Congress hereby declares as

policy:

(a) A Natiohal Department  for
Development of Controlled Fusion will
be immediately|established to carry out
a national crash program of basic and
applied resea ::r and development,
including demg strations of practical
applications, with respect to all jap-
plications of controlled fusion.

(h) The Department for Development
of Controlled 1si'on (DDCF) will be
directly responsible to Congress as a
whole and will provide monthly public

reports on progress of the cﬂlash

program. ! | |

(¢) The DDCH shall promptly make
all records available for public |in-
spection and copying at reasonable

rates.
TU['LE 11

|
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Section 3 i

The Congress AI\IIHGNZ{ZS and directs
that. to the fullest extent possible, the
Department for Development of Con-
trolled Fusion Authorized by this Act
shall design and |exccute its activities
according to the following principles?

(a) All patent and proprietary rights
which bear upon controlled fusion ar its
development o I‘Tappliculions will | be
held in abeyance. | ;

(h) The DDCF will cooperate with all
other national and international efforts
directed toward |development of con-
trolled fusion. 5|

TITLE IV !
SH;tiun 1 |

The Congress further authorizes tihe
Department for|Development of Con-
trolled Fusion t01 ‘

(a) Review the current status of all
U.S. and other efforts into controlled fu-
sion and furnish a full report to the
Congress and 1t t nation within two
months after the enactment of this bill.

(b) Form a committec to the nation’s
leading scientists and enginecers |to
review current Hnd projected fusion
research efforts ind develop a detailed
report on implementation of the crash
program budgeted herein. The com-
mittee will furlhj’ submit proposals for
initiation and 1ovcrnnncc of the
rescarch centers hudgeted hercin. This
report will be reported to Congress
within two months of the enactment of
this bill. W ‘
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The Fusion Energy Research

and Developmei:;nf:Ac’r of 1976

(c) Obtain under the authority of t.ie
Congress all classified scientific infor-
mation and other materials which
relate to the development of controlled
fusion (particularly laser and electrical
beam fusion) and make this in-
formation public.

(d) Take possession of all existing
governmental facilities (and in parti-
cular those of the Energy Research and
Development  Administration and
Department of Defense) which could
contribute to fusion research.

(e) Report all of its activities to the
Congress and the nation on a monthly
basis.

(f) Set up a national communications
and translation network to transmit
scientific data and reports as rapidly as
possible.

TITLEV:
The Department for Development
Of Controlled Fusion

Section 5
The Congress hereby declares that:

(a) The Department for Development
of Controlled Fusion will replace the
Energy Research and Development Ad-
ministration (ERDA) and function
under the same lesislaive authorization
as ERDA until Congress completes its
investigation of fusion sabotage. The
President will temporarily appoint with
the consent of Congress an eleven
mancommittee to take possession of the
ERDA and implement this bill. Their
term will end within six months.

(b) All facilities currently engaged in
the United States in research on fast
breeder nuclear fission reactor re-
search shall be transferred to fusion re-
search under the control of the DDCF.

TITLE VI:
Appropriate Authorization

Section 6

The Congress hereby authorizes the
following appropriations for the crash
development of nuclear controlled fu-
sion:

(a) In the fiscal year of 1977, §5 billion
will be appropriated to the Department
for Development of Controlled Fusion.
The FY 77 budget of $5 billion (see
Table I of Appendix I) would provide




for the following major categories of
expenditure:

(1) Basic Research: $1.6 billion to
set up and maintain ten National
Fundamental Research Centers and
adjuncts. (see Total, Table II of Ap-
pendix I)

(2) Applied Research: $1.714 bil-
lion to construct and operate 30 major
confinement system projects. (Funding
for confinement system development is
broken down as follows: construction,
$750 million; operating, $500 million;
scientific backup, $464 million.) $870
million for upgraded laser and electron
beam system development. (see Totals,
Tables IIIB and IV of Appendix I)

(3) Engineering: $790 million for
technology development for reactors
and experimental devices. (see Total,
Table V, of Appendix I) i

(a) a detailed explanation and break-
down of the FY 77 budget appears in
Appendix 1.

(b) In the fiscal year of 1978, $20 bil-
lion will be appropriated to the Depart-
ment for Development and Controlled
Fusion.

Appendix |
Introduction

The present conjunction of significant
experimental progress in several lead-
ing lines of fusion research with the
continued lack of commensurate pro-
gress in appropriate areas of theoreti-
cal science plus the persistent under-
funding and misdirection of fusion re-
search necessitates a thorough over-
haul and redirection of the content and
organization of the CTR program in the
United States. While it is necessary to
vigorously pursue all existing lines of
fusion research, an expanded ‘““crash”
program is justified only in a context of
the primacy of fundamental research.

A new program specified in the
Fusion Energy Research and
Development Act of 1976, and entailing
expenditures of §5 billion for fiscal year
1977, is therefore based on two principal
related features:

(1) Ten National Fundamental Re-
search Centers (NFRC) shall be con-
structed, equipped and staffed in areas

‘of the country already having institu-
tions and individuals with significant
competence and experience in the
science and technology of fusion. All
scientists in an NFRC region will have
potential access to its facilities.

Stimulation of and support for a
growing spectrum of basic theoretical
and experimental investigations is re-
quired in order to realize a systematic
scientific understanding of the behavior
of plasma in general and of particular
configurations and ranges of plasma
parameters appropriate to controlled
fusion. The institution of NFRC's is
vital to achieve this basic scientific

objective, so that the U.S. can play its
proper leading role in an upgraded,
internationally coordinated fusion
research program of the sort proposed
by relevant authorities in Japan, the
Soviet Union and Comecon sector, Swe-
den, Great Britain, Italy and the Eur-
opean Economic Community.

Such an undertaking K can move
beyond a merely empirical, hit-or-miss
approach and toward a condition of
!purposive plasma control.. To achieve
this status, however, generalized ad-
vances beyond the preseat norms of
theoretical physics must be realized.

(A more in-depth discussion of these
issues is contained in the forthcoming
publication ‘“The Concept of the Trans-
finite’' and translation of JGeorg Can-
tor's “Foundations of a General Theory
of Manifolds,” available from Cam-
paigner Publications, P.0. Box 1972,
GPO, New York, N.Y. 10001.)

This policy component is required
both to insure convergenceé on at least
several viable reactor modes in the
near term (1980’s) as well as to insure
that fusion development lis properly
regarded as an essentially open-ended
practical-theoretical enterprise con-
tinuously contributing to and deriving
support from an ever moreé productive
economy and highly skilledpopulation.

The National Fundamental Research
Centers will provide the resources and
facilities needed to promote small
group innovative investigations,
prototype development, and cross-
fertilization and synthesis of a
multiplicity of approaches. Already
existing government laboratories, pub-
lic and private universities, and
regional industry—particularly in the
aerospace sector—receiving intell-
ectual and economic inputs from these
centers can, in turn, provitle the
necessary extensive pool of scientific-
technical manpower for ffing and
backup of the centers. !

The breakdown of FY 77 funding by
primary categories for th¢1 NFRC'’s is
as follows:

(a) $600 million for scholarships and
grants to be disbursed to 18,000 recip-
ients working at an NFRC or affiliated
institutions. @ The NFRC's will be
governed by boards electéed from all
participants. Stipends are also to be
used to maximize international
cooperation and exchange. |
~ (h) $400 million for operation and
equipment costs. !

(c) $600 million for construction, pow-
er supplies, and renovation.

(2) There shall be a full allocation of
funding to all presently dt:}:aloped and

. -
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otherwise promising experimental
devices, regardless of configuration
type or previous level of 'support, to
determine the ultimate pot;ntial of the
systems as fusion reactors.

There are now appmxil'nately ten
major confinement syste'Tn concepts
which in their present fo or after

5

one or two stages of development, have
a significant potential of achieving
“break-even’’ (i.e. net energy-
producing) conditions. These ap-
proaches must all be accelerated
simultaneously, through full scientific
and technological (industrial) support,
in order to draw out the remaining
physics and engineering problems, to
determine which approaches are feasi-
ble as reactors in their present form,
and most importantly, to evolve a body
of comparative knowledge of plasma
physics which can not be obtained from
any single device or simple sequence of
devices. From this standpoint, even so-
called failures will contribute in im-
portant ways to the overall program,
through the scientific results they
provide.

FY 77 construction and equipment
costs for these major projects to be con-
tinued or undertaken primarily in
existing major or secondary labora-
tories, totals $750 million. The con-
struction, operating, and research costs
for all magnetic and inertial confine-
ment projects, respectively, are:

(a) $1.714 billion for magnetic con-
finement:and

(b) $870 million for laser and electron
beam.

Effect on Science and Industry

Several features of the total program
are worth noting for their short and
long term scientific and economic
implications. Immediately, the
required number of highly trained
scientists, engineers, and technicians
will strain the skilled manpower
capacities of not only the existing fusion
program, but of high technology in-
dustry as well—in areas from materials
and magnet design to electronics. The
solution will be found only in the rapid
training of experts in all areas of fusion

“research and development, developing

a pool of such experts hundreds of times
larger than that presently existing.
This in turn will provide the basis for
dramatic advances in future scientific
capabilities in the U.S., particularly
with regard to the fundamental theo-
retical issues indicated.

The provision of the NFRC's with

stocks of conventional apparatus as

well as a specialized power supply and
computer capacities linked to
research center terminals in-
ternationally will greatly increase the
scientific effectiveness of research at
the centers and throughout contiguous
regions,—this compared with the
present level of scientific realization of
average researchers and teachers
presently denied such facilities.

A typical NFRC will be allocated a
budget and facilities comparable to a
present major government research
laboratory, such as the Los Alamos or
Livermore National Laboratories, but
will function in a wholly different way.
Instead of a top-down definition of most

R -—.-—-._ RIpran—— = h.




of the research activity, as in projects’

charged with reactor-scale devel-
opment, the NFRC will exist to service
the creative activity of numerous self-
defined small research groups or in-
dividuals working on fundamental
questions of plasma dynamics.

When such groups reach the stage of
testing hypotheses experimentally or
computationally, or building fusion
device prototypes based on their prior
investigations, an elected committee of
peers will allocate space, resources,
and technical back-up solely on the
basis of the availability of resources.
The guiding philosophy of the NFRC is
‘“creativity must be trusted.” To
avoid artificial competition for scarce
resources, when expansion of facilities
or construction of new facilities is
justified by the quality and scope of
scientific endeavor, the elected NFRC
governing boards shall recommend
such expansion to Congress and the
presidentially appointed administra-
tors of the overall fusion program.

Finally, a construction budget of
approximately $1 billion and a devel-
opment, technology and equipment
outlay of approximately $2 billion will
provide a much needed stimulus to the
construction and aerospace industries.
This is not a new pork-barrel or band-
aid for these industries; nor is it in-
flationary. The conversion and
upgrading of capacities and
technologies in these industries is vital
for the realization of the 25 per cent per
annum rates of industrial growth
dictated present world economic
needs. (A U.S. Labor Party brief of Dec.
1975 on the conversion of the aerospace
industry establishes a preliminary
estimate of productive needs and asso-
ciated markets in such areas as
machine tools, housing and tran-
sportation for the industry.)

Summary

The distinguishing feature of the
legislation proposed here is its
provision for a unigue nexus of
research centers primed to utilize the
full scientific and productive potential-
ities of the United States for world
development. The process these
centers will set in motion will yield
working fusion reactors as a byproduct
of fundamental scientific advances. In
addition, the more specific spinoffs of
this program will include the im-
mediate accessibility of industry to
fusion reactors for gross power supply
as well as for adjustable interfacing
with industrial processing.

The expected period of maturation
for the indicated program is on the
order of five to seven years, which
coincides with the interval during
whicvh significant depletion of existing
resources, under conditions of intensive
development is to be expected. The FY
77 proposal for fusion research must
therfore be judged in terms of a long
term commitment whose first stage
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will extend over| approxnmately thb

next decade. arH during which a

doubling of resources and manpower
every two to three years will
required. |
There is no quesilkn. however, that
other single program will have the sel
developing positive effects of the p

gram initiated v:tJ\ assage of this act.
? |
nces | '

US. Labor Party| Presidential Plat-
form 1976 3 !
The Campaigner, Dec. 1975 ("The
Italy Lectures’') and Jan. 1976 {“The

Concept of the Transfinite.”
on of Controllesd

Draft 1975 Divi
Thermonuclear | Research (ERDA)
Tokamak, High |Beta, and Mll"rﬁl‘
Studies ] .
ERDA Division of |Controlled Thermbo
nuclear Research Review of the
Research Program 1974
Various Division | of Military Ap-
plications (EEJ A) Classified anh

Unclassified Re ts and Planning !I

USLP 1975 Fusion Research Bill
Report of Subpanel 11 (Nov. 1973)

The Fusion Energy Research
and Development Budget

Budget Lines have been computed on
the following general basis:

(1) For main line magnetic con-
finement experiments, allocations for
FY 77 are, aside from small incre-
ments, equal to the total outlays for
respective lines noted in the Nov. 1975
AEC-CTR Subpanel 11 ‘‘crash
program'’ for magnetic confinement
systems development. In the following
tables, such budget lines are broken
down by experiment and category.

(2) Allocations to laser and e-beam
systems are based on capacities for
growth indicated by leading U.S.
researchers and the scale of the
program in the Soviet Union.

(3) New allocations for national
research centers.

Unless otherwise indicated, all
figures are in millions of U.S. dollars

Documents. i 1976. e
Tabte I- Pr0posed Tota}l FY 77 Fusion Research Budget
COMPAHISDN_ OF. USLP, ERDA FIS AL 1977 AND
SUB-PANEL 11 (Maximum Program, FY 79) BUDGETS
A)YMAGNETIC CONFINEMENT USLP ERDA SUB-PANEL 11
Operating| | '
4740t o b A e S, et 1 e 874 =i 173
developmen!and technomq*,r. . . 135 439 126
confinement systems. . . 500 74.6 450
fusionrieactors |....... .. e -325 0.0 325
SUB-TOTAL $1,834 $155.8 $1,074
Equipment [
T en B R e |13 590 85
development and lechnology 15 15
confinement systems. . L .. 200 a0
fusioncedctars . ........L........ 40 40
sUB- jTAL | | $845 sad $230
s |
Construction [
LT ho ey e e LIRS S L AT 600 v Wy 0o
devm:}menl and technology 45 50 21
confingment systems. . | 550 50 250
fusionredetors. ...ooovi ... ... 230 [ 230
SUB-TOTAL ; $1,425 $14.2 $501
TOTAL : $4,104 $214 $1,805
| |
B) LASER AN[ £E-BEAM PELLET FUSION
Operating y
Lasgr i {45 0 eloi verries mie .. 160 62.3
Esbain i) doce vl o . 60 7
SUB-TOTAL | $220 $69.3 $124.2
Ec:uipmenL ‘ { |
0 7 R SR 1 S | 150
F_'tff’ o B 15 Btat el RIES | AR I' """" 50
SUB-T(?TAL $200 $7.2 $2.5
Construction i
Laser| | .. '[ . 350
E‘_b_e?_f'_‘:; sl h e sae e v s 100
SUB-TOTAL | $450 $13.97 $26.5
TOTAL ! $870 $90.5 $153.2
| \ g
GRANDTOTAL| 8497 $304.5 $1,958.2

L
| |
6 |
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Table |l: USLP Research Sub-Program for Magnetic Confinement and
Fundamental Research :
A) PERSONNEL FOR MAGNETIC CONFINEMENT PROGRAM
: Shiahlds: e nl s e e e 1150
TechmClapE. .. . o0l e R S e e 1625
SHERON e s e TR e S e s s e e E 1150
51 e e A R e R R T T 1150
B) NUMBER OF GRADUATE AND POST-DOCTORATE CANDIDATES
RECEIVING GRANTS, FELLOWSHIPS. AND SCHOLARSHIPS
Plasma Physicists and Mathematicians ... ........|.... ... 3,000 at $33.000 each
Physical Sciences, and Engineeringingeneral ....;._ .. .. 15,000 at £33,000 each
Total $600 million
C)NATIONAL FUNDAMENTAL RESEARCH CENTERS (10 centers)
Dpealiag. [ T e S e . 10 each at $10=$100 million
Equipment ... . i S5Eiatatamnihe e ity s e e ey 10 each at §30=%300 million
Construction and Capital Equipment
2 Gigawatt PowerSupply... .. .... A b e 10 each at $40 = $400 million
Building and renovation. . .. ... .. ........... . 10 each at §20= $200 million
Total $1 billion
TOTAL forNFRC'sand GrantB . .0, . .5 ... ivv v niondinivnionnnns $1.6 billion
Proposed NFRC sites: Seattle, Wash.; Berkley, Calif_; Chicago, Ill.:
Detroit, Mich.. Princeton, N.J., New York, N.Y.; Boston, Mass.:
Washington, D.C area, Texas. Los Angeles, Calif.

Table 11B) Major Confinement Systems Project

ERDA
: TOTAL
FY 77 CONSTRUCTION AND EQUIPMENT COSTS SITE COSTS
Ormak HORRMBKIT. o b2l o e o o Al s e 3 OR a0
Princeton Larbie Torus (lokamak) .. .. ............. e R ok & PPPL
Technology Test Assembly with Plasma (tokamak). . ........ B SR 12 OR
Technology Test Assembly withoutPlasma .................. Jod 50 OR 50
Doublet WTOKEMER =1L oii i d oo e i a e os 1 2 GA
Bt B T o o s (S S s B S ) A 15 GA 2
Alcator| Tokamak ............ By el [T, ) < Sy = 15 MIT
Alcatorii Tokamak.....L.. .. ... 4. T e S S e 15 MIT
Poloidal Divertor Experiment Tokamak ... .. ... .. ........... S 10 PPPL 19
Experimental Power Reactor (Tokamak)......................J s, 10 600
Tokamak Fusion TeSt Reactor . i .. oo vvivimarin e sies sesnsordoins 215 PPPL 215
L5 T e s e e SSRGS s S T 20 PPPL
Stellarator W e e AP B R 30 Chicago
Scyllac/Staged Scyl!ac E el 12 LASL
Staged ThetaPinch.............. I s v e FR e R e d 6 LASL
Sovia LR o et ia T T TS 10 LASL
LargeSlagedScy!Iac PRI S 1 R | UL K Sl 60 LASL 55
- Scyllac Fusion Test Re&ctor sy N 10 85
Linear Theta Pinch Feasibility Expenmenl 80 Chicago 68
Linear Theta Pinch Tesl Reactor .. SR, 10 1,000
Diffuse Toroidal Z Pinches (ZT-1 ZT—S ZT-p andZT?} SpOr A < 5 LASL
ELMO Bumpy Torrus . Ve - Gl 0 O (e S0 20 OR
Implosion Heating Experlrnen'l ............. 5 Univ. of MD.
High Beta Tokamak ... .| .. : 4 LASL
Mirror Feasibility E!penment 150 LLL
Mirror Fusion Engmeennq Flesearch Facnlsty 100 LLL
Plasma Focus | g 5 LLL
PlasmaFocusll oo ool i iviandons . 5 LASL
Plasma Focus HI 1 20
E-beam Mirror and Laser Solenond . 13
SUB-TOTAL .. ......... $710
MISCB“QT‘IEOUS Equnpmenl and Consm clion... $40
Construction and Equip. Total ............... §750
Operating (MY 328 o e S saos iR
| Research Sub- program(lll "~y ERE e 464
TOTAEG S L i e et 1714
*NOTE: Site names are as follows:
OR - Oak Ridge National Laboratory
PPPL - Princeton Plasma Physics Laboratory
GA - General Atomic
LASL - Los Alamos Scientific Laboratory
LLL - Lawrence Livermore Laboratory
7 L]
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Table Il1A) Magnetic Confinement Research

Sub-Program Breakdown

Operating
T o s i e i 65
Plasma Properties .. ............. SELE
Plasma Production and Heating ... .. .Z?
Plasma Measurements. ... .. .. e £ 2= 15
Exploratory Concepts, . ............... 20
Atomic, Molecular and Nuclear Physics 18
SUB-TOTAL.. ... .. e R $174

Equipment*
GORYTAL o S A L e .60
B8ClassIVComputers ..... ........... 80

10 Class IV Computers or equivalent .. 150

SUB-TOTAL....... .. .

TOTAL = $464 million

“Nole As relerenced i lexd the e coamparler comtors woild b
tocaton o the Brekeloy NFRG. and the Now Yook Cily NFRC Ao o
w8 pressmmest il cxshing NASA . or Degusrtment ol Dotenso satilie
systermis wonld be userd lor wold wide complin ink up

Table IV: Laser and E-Beam Pellet

Fusion Breakdown
A) PERSONNEL
T ST o NSRRI 1000
i oislaiol o PR e 1000
SHBDBREL L St v oot Do G v s s 5000
Oiher...i ............................... 5000
8) MAJOR PROJECTS
310 kiluiouie glass laser systems
g T T gt 150
3 E-beam 100 terrawall or better facilities
i R 1) RS e O i e 100
100 kilojoule glass laser system. . ... ...... 100

100 kilojoule gas laser system ............100
[ Total construction costs  $450

C)MAJOR AREAS OF STUDY

INMVEERROrGS o e o0t B R 100

FelletBasIaN: .. . e D

Pellet Experiments ....................... 40
DINIRORNAR S o s T e o i 20

ReaclorBystems .. ... ... ...covvvuiin s 20

Total Operating costs $220

0) EQUIPMENT. GENERAL

e R o e S 150

L S e e S 50

I $200

| Total $870

A) PERSONNEL

Developmen! and Technology

Scienlisls . . . .. -

YechalGians ., . ... v e, e
Supporl......... ...

Other

B)REACTOR TECHNOLOGY* ... ..
C)DEVELOPMENT TECHNOLOGY"
Total

* Note: See Table 1A

Table V: Development and Technology; and I_'-'usion Reactor _Engineering

JFusion Haa*;iors
2167 |
2167
1625
1190




Fusion ‘Breakeven’ Milestone Reached

by Charles B. Stevens
March 22 (IPS) — Scientists in the
United States and the Soviet Union have
experimentally demonstrated for the
first time that the construction of a
prototype fusion reactor — the next
major milestone in producing cheap,
clean, and relatively unlimited thermo-
nuclear fusion energy for worldwide
use — is scientifically and techno-
logically possible. The demonstration
has been achieved five years ahead of
all previous official time schedules.

That the milestone of a working
reactor is within reach has become
apparent to scientists reviewing the
results of current fusion research,
including three specific projects among
a wide range of necessary ongoing re-
search efforts.

The first, reported in a U.S. Energy
Research and Development (ERDA)
press release dated March 9, is a break-
through by scientists at the Oak Ridge
National Laboratories working on
neutral beam heating experiments with
the ORMAK Tokamak device. The
neutral beam approach has established
the parameters for a new and poten-
tially far more efficient kind of fusion
system, as well as providing the techno-
logy to sharply wupgrade present
i8ystems.

The second is a revised estimate of
the significance of experiments in the
Alcator Tokamak project at the Massa-
chusetts Institute of Technology, made
in the light of the ORMAK results and
reported to Congress March 17 by Dr.
Robert G. Hirsch, former director of
ERDA'’s Division of Controlled Thermo-
nuclear Research and currently Acting
Asgsistant Administrator for ERDA’s
Advanced Energy Systems Division.
Hirsch told the Joint Congressional

Committee on Atomic Energy, “This
past year the Alcator high magnetic
field Tokamak...achieved the break-
even density-time product for the first
time anywhere in the world.”

Breakeven — the point at which the
amount of energy output from experi-
mental fusion device equals the amount
of energy input — has previously been
officially estimated as at least five
years away. The achievement of break-
even essentially demanstrates that a
working fusion reactor ¢an be built.

The third developmeént is the initial
highly successful results of the Soviet
Unipn’s T-10 Tokamak experiment,
currently running at thalf-power and
only 70 per cent of ifs potential full
magnetic field strength. (These have
been reported in earlier issues of New
Solidarity.)

Taken together with related fusion
experiments, this recent series of
breakthroughs constitutes the most
significant potential scientific-techno-
logical advance achieved in the twen-
tieth century — one which guarantees
that the essential material and energy
resources for world industrialization
can rapidly be made available over the
next decade once the| rubbish of the
Atlanticists’ ruined dellar empire is
cleared away. The news of the current
fusion breakthrough and its implica-
tions for rebuilding the world economy
will itself speed that process as it
spreads to advanced seéctor politicians,
industrialists, scientific and technical
personnel, and thel international
working class. :

The political significance of the
fusion advance has not been lost on
Wall Street, which has so far main-
tained a near total international black-
out on the news. The substance of Dr.

9

Hirsch’s Congressional testimony, for
example, although carried on the
Associated Press wire, has so far been
reported only in New Solidarity and the
Jerusalem Post. The coverup is typified
by Walter Sullivan’s March 22 article
on fusion in the New York Times, which
concluded with the lie that fusion power
will not be feasible before the year
2000. Sullivan has admitted that he was
fully aware of Hirsch's testimony when
he wrote the article.

The conditions for producing net
energy-generating fusion reactions as
they are usually outlined for conven-
tional types of fusion systems consist of
heating fusion fuel to very high tem-
peratures and maintaining the fuel at
that temperature and at a specific den-
sity for some period of time. To fuse
deuterium and tritium, the two isotopes
of hydrogen which provide the fuel
which requires the least stringent
conditions for ignition, requires tem-
perature of 50,000,000 degrees Celsius
and a density confinement time of 100
trillion particles per cubic centimenter
per second. As it approaches the point
of ignition, the fuel becomes a plasma.

Stable magnetic confinement has
been demonstrated in Tokamak type of
magnetic bottles, and various systems
for heating the plasma have also been
shown. In the Tokamak, the primary
means of heating the plasma has been
the electric current induced in the
plasma. But the neutral beam method
of plasma heating has been recently
shown through the calculations of re-
searchers of the Princeton Plasma
Physics Lab to open up the possibility of
non-conventional fusion systems in
which most of the energy producing
fusion reactions are produced by the
beam itself. The Tokamak plasma in



this case could operate at already
achieved conditions and would act as a
“trap'” for the high energy neutral
beam.

The fact that the Oak Ridge Tokamak
also achieved a higher ion temperature
than that of the electron temperature
with neutral beam heating while still
maintaining a stably confined plasma

is of great significance in demon-
strating the feasibility of non-conven-
itonal “beam-driven’' fusion reactors.
The Oak RidgeHresearchers simul-
taneously also achieved a 300 per cent
improvement in the crucial plasma
beta parameter r'er that of all pre-
vious Tokamak | experiments, (The
plasma beta is the| measure of the effi-

ciency with which the magnetic fields
are utilized to confine the plasma. The
Oak Ridge plasma beta was 1.5 per
cent.)

When the large U.S. Tokamak, the
Princeton PLT, becomes fully opera-
tional with even larger neutral beam
injection systems these results will be
further demonstrated.

New Fusion Advance Made With
Livermore Lab Mirror Machine

by Charles B. Stevens
April 10 (IPS) — Scientists at the
Lawrence Livermore Laboratory in
California working on the 2X-1IB
mirror machine fusion device have
achieved an almost totally unexpected
breakthrough which could lead to the
immediate development of low-cost,
all-electric, all-deuterium fusion power
reactors of a type which, it had
previously been thought, could only be
realized as a ‘‘second generation’ of
fusion reactors following development
of reactors based on deuterium-tritium
fusion reaction,
A just-received March 23 press release
from the U.S. Energy Research and
Development Administration (ERDA)
announced the Livermore
achiecvement, the seventh major ad-
vance in fusion research over the last
two months in the world effort to har-
ness the virtually inexhaustible, cheap,
clean and safe energy of controlled
thermonuclear fusion reactions.
Taken as a whole these fusion research
advances of the last two months define
a totally new world energy situation. In
essential terms the major technological
and scientific barriers to the realization
of the first series of fusion power
reactors have been overcome. It is now
simply a question of investing the
necessary material resources.

Role of Fundamental

Fusion

Most significantly the mirror
breakthrough, just as in the case of the
Soviet acheivement of electron beam
pellet fusion, came as a byproduct of
research chiefly concerned with fun-
damental plasma physics.

More than any previous advance in
fusion research throughout its entire 40-
year history, the milestone in human
progress achieved by the dedicated
fusion scientists of the Lawrence
Livermore Laboratory conclusively
demonstrates the potential rates of
progress which accrue when research
is primarily directed toward resolving
fundamental questions.

The Livermore researchers, led by
Drs. T.K. Fowler, F. Coensen, and R.F.
Post, had effectively demonstrated the
“scientific” feasibility of the mirror
machine approach to fusion in July
1975, when they demonstrated that the

of a hot fusi
gnetic mirror trap
increases as the [temperature of the
plasma is raised. Temperatures of over
130 million degrees were achieved — 30
million degrees higher than what ||s
needed to ignite the deuterium- tritium
(D-T) fusion reaction on whlch
Tokamak and pellet approaches are
based. More recent experiments have
reached even hig d'r temperatures.

The most signi lfant and unexpected
result of the Livermore group’s latest
experiments has been the achievement
of plasma betas of greater than 100 per
cent. Plasma beta is the measure of the
efficiency with which a magnetic field
confines a fusion plasma. The power
density of a fusion plasma’s output'ls
proportional ml eta to the four'th

confinement ti
plasma in the

power. Therfore| [the higher the beta
achieved, the smaller the fusion reactor
needs to be for a lgiven power output,
and therefore the lower the capital
costs relative to‘dl,-lectrical power out-
put.

While the Livermore experiments

. have reached betas of 100 per cent and

in certain circumstances 150 per cent,
conventional Tokamaks, for example,
operate with plagma betas of much less
than 1 per cent! 'Therefore Tokamak
reactors are prpjected to have huge
capital costs b{P sed on present un-
derstanding of how they would operate.

Hirsch, who is now ERDA’s acting
administrator for advanced energy
systems, is guoted in the March] 23
press release saying, “The new
findings also haye major implications

for the economics and versatility of
fusion reactors based on the magnetic
mirror principle.” More specifically,
with the achievement of the sur-
prisingly high plasma beta in which
“the maximum theoretical limit was
exceeded,” Livermore mirror fusion
researchers demonstrated the
“technical” practicable feasibility of
fusion power reactors based on this
approach with D-T fusion reactions, a
step which even the most optimistic
previous theoretical calculations had
left in doubt.

The Livermore breakthrough points
to the possibility of leapfrogging the D-
T reaction altogether and going directly
to more advanced, higher-temperature
fusion reactions which would in one
strike bypass all the major
technological problems that have until
now been thought to be the main
barriers to realizing actual power
reactors. The more advanced fusion
fuels, such as the all-deuterium or
““catalyzed’’ deuterium reaction,
produce more energy in the form of
charged electrical particles rather than
high-energy neutrons, which in D-T
reactions represent more than 75 per
cent of energy output. This makes
feasible the direct conversion of the
fusion plasma energy to electricity and
fusion torch applications. Over the past
few years scientists at Lawrence
Livermore have designed and
developed several such ‘direct con-
version'' systems with which they have
had a great deal of experimental
success.

Fusion Is Possible By 1980s,
Gov't OFFlCldls Tell Congress

March 19 (I1PS) —UThc highest ranking

administrators of the U.5. govern-
ment's fusion arch program told
congressional %‘erm of the Joint
Commitlee on At mic Energy March 11
and 17 that, with a major research
effort, fusion reactors can begin [to
power the economy in the 1980s. Until
last week's hear‘iﬁugs. the official line
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was that controlled thermonuclear
fusion could not be developed before
1995 at the earliest.

The Congressional testimony and the
stunning Soviet advances in the
Tokamak and electron beam ap-
proaches to fusion reported March 10 in
the Soviet Party paper, Pravda (see
Mew Solidarity March 16, 19, and 21),




have created conditions where only
open Rockefeller agents or the most
illiterate scientists can now dare to
advocate publicly an energy policy
other than an immediate crash
program for fusion. Thermonuclear
fusion will provide a clean, cheap, and
relatively unlimited source of energy.!

The March 17 testimony of Dr. Robert
Hirsch, Acting Assistant Administrator
of the government’s Energy Research
and Development Administration
(ERDA) and until January, head of the
Division of Controlled Thermonuclear
Reactions, indicates that a pro-crash-
program faction is now active within
ERDA, an agency largely controlled
by Rockefeller oil interests. Hirsch told
the Joint Committee that last year’s
achievement of energy break-even
conditions in the Massachusetts Insti-
tute of Technology Alcator Tokamak,
“plus a number of other (achieve-
ments) that did not always make the
‘front pages,’ have given fusion physi-
cists and engineers worldwide con-
fidence that the problem of fusion
power is yielding to their efforts.” |

Fusion research breakthroughs as
well as “‘recent budgetary decisions’’ at
ERDA to cut vital funding for CTR
—controlled thermonuclear reactions
— prompted Hirsch in January to with-
draw from day-to-day work in order to
draft a new plan for fusion develop-
ment. The major conclusion Hirsch
reached (before he was kicked upstairs
to administer ERDA’s ludicrous pro-
grams in geothermal and solar energy)
was that with “maximum effective
effort’ it would be possible to build ““an
operating demonstration plant in the
late 1980s.""

Laser Fusion Breakthrough

Hirsch's testimony on the prospects
for magnetic confinement break-
through followed even more pointed
testimony March 11 by top leaders in
laser fusion research, a program ad-
ministered by ERDA’s Division of Mili-
tary Applications. A leading physicist
at Lawrence Livermore Laboratory,
John L. Emmett, reported to the joint
committee that significant advances in
laser and target design and experi-
ments had greatly reduced the laser
‘efficiency required for economical
operation of a laser fusion power plant
— precisely the Soviet approach which
led to the recently reported break-
through.

Improvements in laser materials and
amplifiers and the development of tech-
niques to correct the instabilities in
laser-irradiated targets, Emmett said,
will permit very high fusion energy
yields when redesigned targets are
driven with the now feasibleshort-wave
length, 100-trillion-watt lasers. “‘If

‘aggressively pursued,” Emmett said,
these developments ‘“‘could accelerate
the National Laser Fusion Program by
four to six years” — as early as 1981. In

conclusion, Emmett warned the
committee that ‘‘this entire area of

Research and Development is under-
funded, and as a result we are unable to
aggressively pursue the laser
development necessary r civilian

power production.” After h?aring such
indisputable evidence, the committee
restored the Ford Administration’s
fusion budget research cuts March 17.

Fusion Pressure
Pressures are now building in the
scientific community to crack the
fusion funding situation wide open and
provide the actually requi funding
for a crash fusion program. During
Hirsch's testimony, he wa{asked by

Rep. Roncalio (D-Wyo) whether a

March 16 New Solidarity article des--

cribing Soviet fusion breakthroughs
and the U.S. research lag was sub-
stantially correct. Hirsch admitted that
it was. :

This week, Senators Tunney (D-
Calif) and Metcalf (D-Mont) mailed a
letter of inquiry on fusion,| based on

background material provided by the’
U.S. Labor Party, to 38 leading
scientists. The letter requests a “frank
assessment of the expected progress of
fusion technology,” since “‘the develop-
ment of the fusion process is moving
more rapidly and successfully than was
previously predicted.” Tunney's op-
ponent, Labor Party senatorial can-
didate Nick Benton, has made fusion a
top campaign issue.

A top laser fusion scientist at
Livermore who received the Tunney-
‘Metcalf letter commented ‘‘this comes
at a very opportune time. A group of
high-level scientists has just prepared a

_detailed program for laser fusion

development in conjunction with the
Electric Power Research Institute.
This is just what we need.” The In-
stitute, a major, utilities-funded think-
tank in California which has close ties
to aerospace companies, most likely

“represents those capitalist interests

now eyeing fusion as the issue by which
they can coalesce opposition to stop the
destruction of the economy.

Soviets Make Fusion Advance,
Plan Fusion Economy For 1980

by Dr. Morris Levitt
March 13 (IPS) — Soviet researchers at
the Kurchatov Institute in Moscow
achieved one of the most significant
experimental results to e in the
magnetic confinement approach to
controlled fusion power, a near
doubling of plasma energy coilfinement
time to a record value of onestenth of a
second. This break through was an-
nounced in the Soviet Party paper,
Pravda, March 10 and on the East
German government radio station.

After the successful experiment in
the T-10 Tokamak, the Soviet govern-
ment gave the go-ahead for all-out
construction of a T-20 Tokamak
demonstration fusion reactor and the
development of blueprints for the in-
dustrial application of fusion power by
the early 1980s. l

The announced result shatters the
Atlanticists’ claims that {usi?n cannot
be developed before the 21st century.
The Rockefeller-dominated energy
industry here has consistently
sabotaged the development of thermo-
nuclear fusion power. St

News Stuns U.S. Scientists
News of the breakthrough, circulated

‘in the United States by | the In-

ternational Caucus of Labor Com-
mittees, stunned U.S. fusion §cientists
and their overseers at the federal
Energy Research and Development
Administration (ERDA). Typical of the
responses was that of a leading
researcher at the Massachusetts In-
stitute of Technology Alcator Tokamak
project, which scored a major

1

breakthrough toward energy break-
even conditions (producing more
energy than required to maintain and
initiate the experiment) last year:
““This is very exciting if true. It's quite
an achievement.”

The Soviet experimental result has
since been confirmed by Soviet
scientists visiting MIT as well as by
direct communique from Kurchatov
Director E. Velikhov to the Division of
Controlled Thermonuclear Research of
ERDA.

According to the report which ap-
peared in Pravda by Soviet
Academicians Velikhov and Kadomt-
sev, the deuterium ion temperature in
the recent experiments, which used
half the power capacity of the T-10
Tokamak system, “‘is still not very high
— 7 million degrees — but it will be
raised in the next stage of ex-
periments.’” A temperature of about 50
to 100 million degrees is required for a
thermonuclear fusion reactor.

While important scientific details on
‘the latest T-10 experiments, such as the
plasma density and magnetic field
!strength, have not yet been released,
}the results presented so far indicate
that the T-10 has confirmed that the
plasma confinement time increases
with density. The complete information
on the most recent experiments will
provide definite confirmation of this
and will indicate how quickly the
Soviets will reach the actu.! break-
even conditions.

ERDA Put On The Line
The Soviet breakthrough makes it




impossible for the U.S. Congressional -

Joint Committee on Atomic Energy
(JCAE) to conduct the upcoming
March 22 hearings on ERDA’s fusion
hudget in a business-as-usual at-
mosphere. ERDA has deliberately
withheld funds from fusion research
projects such as the U.S. counterpart to
the T-10, the PLT at Princeton, New
Jersey. Lacking the Soviets’ sustained
technological and applied scientific
backup in its design and construction,
the PLT is not yet operational. ERDA is
also “‘negotiating’”’ with the Alcator
group at MIT to sit on its hands for a
year while the government agency
decides whether to allocate enough
funds for the essential power supply
system to build a break-even Alcator
_experiment.

In general, U.S. fusion scientists —
:some of whom will meet next week at

Los Alamos u lobby against ERDA
cuts — are enraged over ERDA's
“holding pattern’” funding policy.

The U.S, L{{u‘r Party is providing
t

political direction to the growing
dissatisfacti with U.S. fusion
research efforts in the scientific
community‘rfﬁ March 10 Winston
Bostick, Professor of Physics at
Stevens Institute, and Labor Party
representative Eric Lerner mEt in
Washington with John Stewart, a top
aide to Senat t Kennedy (D-Mass) to
press the Iabor Party's fusion
program. Stewart, Kennedy's man on
the staff of the Energy Subcommittee of
the Joint Economic Committee and an
influential advisor to the Demogratic
Party Platform Committee, admitted
that the development and fusion
research programs of the Labor i’arty
were uncontested by anything the
policyless Dé¢mocrats had come up

Soviets Describe Their Fusici)n

March 17 (IPS) — On March 10, Soviet
academicians E. Velikhov and B.
Kadomtsev announced the results of a
successful experiment in the T-10 Toka-
- mak at the 1.V. Kurchatov Institute of
Atomic Energy. The following are ex-
cerpts from the article in the Soviet
Party paper Pravda, ‘‘Steps Towards
Thermonuclear Energy.”

Let us explain what is involved here.
In order for thermonuciear reaction to
take place with sufficient intensity and
for the energy produced to compensate
for that expended in heating the
(deuterium-tritium) plasma, its tem-
perature must be raised to 70 millien
degrees. Furthermore, the so-called
characteristic heat-loss time of the
plasma must be ... on the order of sev-
eral seconds for a steady “*burn.” Thus,
heating in the “‘tokamak’’ is relatively
simple; the way to increase the confine-
ment time of the plasma energy and,
consequently, to create a reactor is also
known. As theory predicts and exper-
iment shows, it is sufficient to increase
the scale of the installation.

In order to test this conclusion, which
is basic for further progress, and take
the next step towards a reactor, the lar-
gest thermonuclear installation, the T-
10, was built at the 1. V. Kurchatov In-
stitute (IAE). Designed by specialists
atthe D.V. Efremov Scientific Research

 Institute of Electrophysical Apparatus

'(NIIEFA) and built in factories in
Leningrad and Kharkov, it was rapidly
put to work, and a collective of physi-
cists under the direction of doctor of
mathematical physics V. S. Strelkov
achieved several interesting results on
it.

First of all, the basic conclusion of
previous recearch was confirmed: in-
creasing the scale actually increased

the confinement time of the plasma
energy five-fpld compared to the pre-
vious installation. the T-4. Now it is
about 0.1 seconds, which was predicted
theoretically | for research conditions
using half the power of the installation.
A stable and sufficiently pure plasma
was obtained and a stable thermo-
nuclear reac ifn took place in it, with

the number of neutrons per impu:lse 100
times greater than in the T-4. The tem-

perature was still not very high (about 7"

million degrees for ions), but it will be
raised with the shift to the next cal-
culated stam{ |

In this way| the experiments on the T-
10 have confirmed the previous estab-
lished principles and theoretical con-
ceptions for this type of installation and
are also useful in projecting the next
steps. What E}e these steps? .

Methods must be found to heat the
plasma further, and experiments are

_already bei’j carried out for this on

smaller scale installations. In the fu-
ture, these methods will be transferred
to the T-10, with an appmpriat}modb

fication. But heyond this, the level of

understanding now achieved of the pro-
cesses which go on in the "‘toka-
mak’s " plasma makes it pass]lihle_ to
move to the next step, the creation of a
so-called demonstration thermonuclear
reactor. In [this it will be possible to
achieve a ! full-scale thermonuclear
reaction in deuterium-tritium plasma,
wherein the quantity of energy released
in the course [of the reaction will be ap-
proximately equal to that put into the
plasma. The|draft project for |such a
reactor has already been worked out at
NIEFA. | ;

The demonstration reactor makes it
possible not pnly to study all physical
processes in the reacting deuterium-tri-
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with. He agreed to decide within a week
whether to advise Kennedy to hold open
hearings on the necessity for a crash
fusion development program.

Simultaneously, the office of JCAE
member Senator Tunney (D-Calif) —
who has been boxed in by the drive of
social fascists Tom Hayden and Ralph
Nader to ban nuclear power in sunny
California — 1is preparing to poll
leading U.S. scientists on how to ac-
celerate fusion research.

European scientists are also reacting
to the Atlanticist sabotage of fusion. In
the wake of a contrived Commen
Market stalemate over where to situate
the Joint European Tokamak (JET)
and a 7 per cent cut in the most im-
portant West German fusion projects
such as the Stellarator, the director of
the major fusion laboratory at Gar-
ching, West Germany recently resigned
in protest.

Breakthrough

tium plasma, but also to confront the
engineering and technological
difficulties, so as to study and then
overcome them. It is a question of
radiation damages of the materials,
their interaction with the high-temper-
ature plasma, the reproduction of tri-
tium, etc. Tests can also be done on sys-
tems of output and conversion of the
energy of the thermonuclear reacticns.
More succinctly, this part of the re-
search is close to the goals and tasks of
the first atomic electric-power station.

Following the demonstration reactor,
an experimental thermonuclear
electric-power station could be plan-
ned. Of course, it is necessary to choose
the optimal variant. In this connection
the following should be considered: the
energy of thermonuclear reactions is
produced as a flux of high-energy neu-
trons. The question arises: can this
quality be utilized in a more sensible
way than to simply turn the energy of
the neutrons into heat? For example
like this: surround the plasma with a
layer of uranium, in which neutrons
will produce nuclear fission and thus in-
crease the energy output. A so-called
hybrid is obtained, i.e. a mixed thermo-
nuclear-atomic reactor, in which the
energy is supplied by uranium, while
the thermonuclear part serves only as a
neutron source.

It turns out that in the hybrid variant,
the demands on the parameters of the
plasma fall so much that even already-
achieved parameters come right up to
the necessary level. Working together
with ordinary atomic electric-power
stations, hybrid stations will find their
place in the economic optimization of
atomic energy and serve as a good
transitional stage to pure thermo-
nuclear energy.




by Charles B. Stevens

Recent advances in three "a!f -beat”
approaches to fusion research show
how close the world would be to break-
throughs in applied science leading not
only to controlled fusion and a world
fusion-based economy, but also toward
“solutions of theoretical problems which
have plagued physics for the last 50
years — would be, if the criminal
sabotage of fusion research in the U.S.
were ended.

All three approaches — plasma focus,
imploding liner, and electron beam —
have in common the production of
plasma states which exhibit extra-
ordinary concentration of energy into
well ordered structures. The Soviet
Union has devoted relatively large
quantities of money and scientific
manpower to work in these three lines
of development, as well as a whole
range of other approaches, in their
broadly based fusion research pro-
gram.

In contrast, the devices whlch have
commanded the lion's share of fusion
research funding in the U S., primarily
the Princeton Tokamak and secon-
darily other “magnetic bottle 'deavices,
while important first steps, bear
roughly the same relationship to the
development of functioning fusion
reactors as the dirigible does to the jet
plane. They lack the type of internally
determined relationship between the
charged matter-in-motion (current)
and electromagnetic field configura-
tions (described below) that can be
theoretically understood and pur-
posively controlled to increase the
operational efficiency of fusion devices.

Plasma, the so-called ‘“‘fourth state of
matter,”" is appropriate to fusion not
simply because it produces fast-moving
nuclei for fusion directly, i.e., through
thermal (heat) energy, but because the
high temperature and energy condi-
tions produce (through ionization)
semi-stable microscopic structures
which aet to facilitate the nuclear
fusion reaction. Plasma provides not
simply “‘hot’" confined ions, but the
conditions for the ‘“‘metabolism™ of
fusion — the transformation of gross
energy inputs into electromagnetic and
then nuclear-produced form:..

More generally, plasma, as the
characteristic state of matter /in the
universe, provides the medium for
béginning the theoretical unification of
the particle-field duality which has
fragmented physics into air-tight
separate compartments for large-scale
processes on the one hand and micro-
scopiec processes on the other.

No single line of development of

theoretical and experi
the frontiers of physics. The speed with
which all approacis are fully
developed, and theoretical break-
throughs made the basis for even more
advanced designs, now depends on clos-
ing the U.S.-Soviet ‘“‘fusion gap’’ by
throwing the full weight of U.S. science
and technology into joint work pushing
forward the breakthraughs achieved
thus far by the Soviets.
Messy Plasmas

The plasma focus and imploding
liner, or LINUS, highidepsity pulsed
approaches to harnessing the energy of
controlled nuclear fusion reactions are
currently not funded at all by the U.S.
Energy Research and Development
Administration, reflecting the notion
held by ERDA and most fusion
a frontier region of fundamental
scientific research in|the way that
particle physics is. That is, the study of
controlled 1hermnnucltar reactions
supposedly involves the elaboration
and application of existing mathe-
matical physics knowledge, for the
most part classical electromagentic
theory of the 19th century, while par-

_researchers that p!asm{ physics is not

ticle physics research is believed to

result in the discovery of ‘‘new laws”’
every time a new particle pops out of a
bigger accelerator. From this upside-
down perspective the plasma focus and
imploding liner, or LINUS, approaches
are simply too turbulent, too non-linear,
too messy — they just don’t fit smoothly
into this tidy theoretical framework.
Despite this bias on the part of the
U.S., the Saviet Union has made high-
density pulsed fusion the major focus of
its exploratory fusion research pro-
gram, and the LINUS approach is
currently being developed as the
primary candidate for an ‘‘all-fusion”’
power reactor system, as opposed to
the “fusion-fission”” hybrid plan for the
T-20 Tokamak. In the U.S., a handful of

dedicated scientists who have been able,

to scrape together a few thousand
dollars of research grants from various
government and corporate agencies
other than ERDA have recently
achieved major scientific successes in
these two lines of attack on the fusion
problem. In their cigar-box-sized ex-
periments, these scientists have
demonstrated “‘pragmatically”’ the
efficacy of the Soviet program. But
more importantly, these researchers
have started to penetrate the “messy"’
frontiers of theoretical physics.
The Plasma Focus

The plasma focus was among the first

laboratory systems to produce copious
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amounts of nuclear fusion. But since
the reaction products were emitted not
randomly, as would be the case if the
system approximated some sort of
thermodynamic equilibrium, but direc-
tionally, the plasma focus was judged
incapable of achieving ‘‘thermo-
nuclear” fusion conditions, and there-
fore, of achieving net energy pro-
duction — producing more energy than
it used. The intense electromagnetic
fields produced in the plasma focus,
were thought to be merely accelerating
a beam of nucleii, which reacted with
the relatively cold background plasma
and so produced a merely *‘patholo-
gical’’ nuclear fusion. -

As is shown is Figure 1, the plasma
focus in one of its simpler forms con-
sists of two cylindrical electrodes, the
cathode and anode. A charged
capacitor bank is suddenly switched
into the circuit, and within a few
millionths of a second or less a gigantic
electrical pulse of energy is “‘dumped”
into the electrodes. A plasma forms
between the electrodes, through which
an electrical current passes. As the
current rises, ‘‘sheets’’ of current form
between the electrodes. A magnetic
field is also generated by the current
which flows within the electrode. This
current is directed towards the ‘‘open
end" of the device. The current which
flows between the electrodes, and out of
which the current sheets which carry
plasma with them are formed, in-
teracts with the magnetic field
produced by the internal electrode
current.

During the passage of the ‘‘sheets’’ of
current across the magnetic field, the
magnetic field lines oscillate like
strummed guitar strings. These oscilla-
tions become so large that the magnetic
field lines ‘‘wrap up’’ and form loops. In
this way plasma filaments, parallel to
the current ‘‘sheets' and carried by
them, form out of a stacked series of
these looped magnetic field lines. These
plasma filaments form ‘‘force-free’
self-subsisting plasma-field structures.

The essential characteristic of these
structures is that'‘free energy’—energy
available to confine and accelerate
nuclei — is contained in the magnetic
looped field structure. When these fila-
ments collide as they ‘‘fall” off the open
end of the electrodes, this magnetic
field energy is transferred to the
plasma particles, while a plasma pinch
is formed. Professors Bostick and
Nardi of the Stevens Institute of Tech-
nology have shown that the fusion
reactions in the plasma focus are not
‘‘pathological” beam-cold target reac-
tions, but rather emanate from the
intense plasma pinch.

As the Stevens group and Soviet
researchers have noted, the plasma
focus has experimentally demonstrated
its ability to achieve fusion breakeven
(energy output equal to input) in a
modest $10 million experiment. Such a
fusion system would be “‘messy’ as a

power reactor, although! a team from
the University of Wisconsin ILas
developed a conceptual power plant
design based on the plasma focus‘tkut
the most important question raised by
the plasma focu.{&jls how and why these
plasma filaments, or plasmoids, which
are in no sense in thermodyna}nic
equilibrium, are formed. These fil

ments have now been observed in
virtually all other types of magnetic
confinement systems. #'

Researchers ‘the NASA Langley
Research Center have recently demon-
strated that the pinch formed by two
opposing plasma focusses forms a
stable structure which confines itself
far longer than does a simple plasma
focus — more than five millionths pf a
second as opposed to less than |one
millionth. It should be noted that this
small experiment, seen in Figure 2, has
reached so-called '‘Lawson products”
(density x co t:iement time) com-
parable to $40| million, football-field-
sized Tokamak experiments.

The Soviets! leading Iaser-fu*sion
researcher, Dr| Basov, is planning to
focus his large laser on a plasma focus,
and Polish fusion résearchers at Swierk
near Warsaw have already reported
significant enhancement of the fusion
reaction rate resulting from such ajset-
up. Meanwhile ERDA has fired land
blacklisted J. ,‘Mather, the Amerjcan
originator of t:%ptasma-focus. in order
to eliminate | [such ‘'‘extraneous’’
research from its program. ’

| LINUS |

The recent experimental success of a
half dozen rese rchers working on the
LINUS approach at the Naval Research
Laboratory in Washington, D.C. will be
counted among the technoloj.ical

miracles of the |20th century. Not that
this breakthro represents in itself
some significaE scientific advance; it
is rather just a very important “tech-
nological step” 'of the sort that must
become run-afithe-mill if the | full
potentials of fusion power are tp be
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realized. But what makes this advance
so extraordinary was the conditions of
minimum funding and maximum ad-
ministrative pressure under which it
was made.

As early as 1963 the linear theta
pinch, a simple open-ended cylinder,

" experimentally reached fusion tem-

peratures in what appears to be a
‘‘stable” plasma-field configuration.
But losses of plasma out the cylinder’s
open ends meant that, using a con-
ventionally induced magnetic field, the
system would have to be made several
miles long to reach the confinement
times required for net fusion energy

~ production. By increasing the strength

of the induced magnetic field, the
density of the reacting plasma could be
significantly increased. requiring
briefer confinement times and there-
fore shorter systems. Conventionally
induced magnetic fields, however, are
limited to a measure of 200,000 Gauss
by the strength of the structural
materials supporting the stationary
current-carrying, magnetic-field-
inducing conducters, making the
system necessarily at least two miles
long. (To give an indication of the scale
involved; the highest fields in magnetic
confinement experiments are 100,000
Gauss.)

Much stronger magnetic fields can be
produced if the conductor is
“‘dynamic,” i.e., designed to collapse in
its own field. For example, if an intense
electrical current is induced in the
surface of a hollow aluminum cylinder,
circling the cylinder, the resulting
solenoidal magnetic field along the axis
of the cylinder will collapse on itself;
the magnetic field is in turn trapped
and collapsed by the collapsing
cylinder (the liner). The resulting
magnetic fields reach millions of
Gauss. With such a field the linear theta
pinch could be shortened to less than
100 yards, and other, more complex,
geometries that “‘stopper’ the cylin-
der’s ends could bring this down to oaly




a few yards.

One major technological problem
with this method of producing magnetic
fields is that a solid conducting cylinder
crimps and wrinkles during its
collapse, leading to the breakup of the
cylinder during the final stages of
compression. Ideally, if the cylinder
could be “‘stabilized” during the com-
pression, it could then be reexpanded
by decreasing the induced current. In
this way a pulsed, reproducible
megaGauss magnetic field could be
readily achieved and used to compress
and heat dense plasmas to fusion
conditions.

The Soviet Union’s LINUS research
program is as large as the U.S.
Tokamak research effort, while in the
U.S. only the small group of scientists
at the Naval Rescarch Lab are in-
vestigating the LINUS system. Con-
tinued funding by the Navy, even at its
already miniscule level, was made
conditional on achieving the tech-
nologically difficult task of producing a
reversible liner compression. The
Soviet researchers appear to be un-
concerned about making this important

technological step immediately, and

are instead currently carrying out “‘one
shot’’ experiments to demonstrate that
breakeven can be reached.

In late December-early January the
Navy researchers completed experi-
ments which indicate that they have
achieved reversible compression of a
liner, by making the cylindrical liner
out of liquid metal. Crimping of the
cylinder is prevented by rotating the
liquid cylinder during compression.

Plasma Focus Meets LINUS

Prohably one of the most important
recent developments in fusion research
generally is the initiation of discussions
on possible collaboration between one
of Dr. Bostick's former students, Dr.

|
|

Dan Wells of the University of Miami,

and the Naval Research Lab’s LINUS
group led by Dr. A.E. Robson. In ex-
periments at Miami, Wells and his co-
workers have shown that when two
doughnut-shaped plasma fjlaments of
the sort produced in plasma focus
devices collide, they _form a more
complex structure which is stable for a
limited period of time. This self-
subsisting plasmoid would constitute
the ideal plasma structure for LINUS
compression, if, as Wells’ theory
predicts, it remains stable during the
compression, since this closed field
structure would eliminate the problem
of end losses. that exists for the simple
open-ended cylinder jlinear theta
pinch). Well is currently concluding a
series of cxperiments which will
demonstrate, that his plasma rings do
remain stable during magnetic com-
pression. :
Furthermore, only a one-dimensional
LINUS compression would be needed
for this plasma structure, as opposed to
the multidimensional | compression
required for the more complex geo-
metrics that have been devised to avoid
the end-loss problem. |
Regardless of whether the particular
plasma-ficld structure which Wells has
developed experimentally “works,’” the
methodology used in the development
of his dynamic theory of plasma sta-
bility has already demonstrated the
fruitful theoretical ccim.ext within
which sclf-sustaining plasma field
structures can be explored.
Electron Beam Pellet Fusion
On March 10, Soviet Academicians
Velikhov and Kadomtsev, in their
report on Soviet fusion research in the
party newspaper Pravda. announced
that scientists led by Dr. L.I. Rudakov
succeeded in producing #mrmonuclear
ke

ELECTRICAL PULSE

Figure 3 Diagrammalic representation of an e heam [usion syslg‘am Massive
generators feed an electrical pulse into the system from Lioth sides. =

reactions with an electron-beam-driven
pellet implosion. While the full signifi-
cance of this achievement is presently
known only to a small number of spe-
cialists in the United States, it will
shortly become obvious that the Soviet
Union has launched a second ‘‘techno-
logical’’ Sputnik.

Velikhov and Kadomtsev state in '

their article that this experimental
success ‘‘opens the path for develop-
ment of a pulsed thermonuclear
reactor.” Last fall at the Lausanne
Plasma Physics Conference, Dr. Ruda-
kov outlined the design of an electron
beam pellot implosion fusion reactor
prototype which is to be built with
existing technology in the next five
vears. This plan was confirmed by
subsequent statements by Academician
Velikhov, and it has been officially
included in the next Soviet five-year
economic plan. Together with the
LINUS and laser beam pellet implosion
programs, this effort represents the
Soviets’ mainline all-fusion backup to
their Tokamak fusion reactor develop-
ment program.

What has amazed informed U.S.
observers is the rapid turnaround of the
Soviet electron beam effort. Just last
spring a Rand Corporation study on
electron beam research in the Western
region of the USSR concluded that
while Soviet scientists were engaged in
a much broader theoretical and experi-
mental effort on electron beams than
any researchers in the West, the mani-
fest U.S. lead in the technology of gene-
rating high-energy electron beams,
which depends on electric technology
and materials, would keep the West
dominant in this field. When Soviet
scientists announced their intentions
to proceed to an actual fusion reactor
prototype based on this system, U.S.
specialists commented that ‘‘the whole
concept seems heroic.” Now...

While this new Soviet achievement
once again underlines the continued
existence of the ‘“‘fusion gap,” its
significance for the general techno-
logical-scientific standing of the USSR
versus the U.S. is much more im-
portant.

A review paper by the leading Soviet
plasma physicist,

and circulated by the U.S. Department
of Defense and now published in the
science journal Physica, gives an indi-
cation of Soviet thinking on the e-beam
problem. According to Tsytovich, it is

quite likely that qualitatively new

states of matter-energy are being pro-
duced in e-beam matter interaction
systems. (Plasma instabilities genera-
ted by the beam, for example, can
generate bunching of the plasma to-
gether with bunching of the elctric
fields trapped in the plasma. These
field and plasma. ‘“‘bunches” — other-

wise known as cavitons, solitons, etc. —

V.N. Tsytovich, -
released in January and first translated’




Figure 4 A discussion of the Soviet ANGARA
Institute in Moscow was included in the Sandia Laboratories’ |
the e-beam fusion program. Inset shows a Soviet artist's re
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appear to constitute totally new types of
discrete structures.)

Compare to Tsytovich's perspective
the prevalent attitude of the controllers
of the West’s scientific community as
inadvertantly parodied in a November
1974 Canadian fusion study which
noted, ‘“‘One should emphasize that the
generation of the (electron) beams
seemed almost in the realm of black
magic...The magician was J.C. Martin
of AWRE Aldermaston (the British
weapons laboratory — Ed.) who
mysteriously enough has not published
in the open literature...It has been
somewhat typical of the field that the
experimental achievements in gun
operation have outstripped (sic) the
theoreticians’ understanding; to a
lesser extent the same is true for beam
propagation.”

Because of its close relationship to
both the most basic questions in physics
and the full range of thermonuclear and
electronic weapons systems, the
Soviets' ability to take advances in the
“purely”’ scientific aspects of electron-
beam plasma physics and develop its
technological applications, while simul-
taneously outrunning the West in an
area of long-standing Western techno-
logical dominance — all within a year
— demonstrates the potentiality for
strategic scientific advances which
makes U.S. Defense Department stra-
tegists shudder.

U.S. and USSR

Electron beams have already found a
wide range of technological applica-
tions, from color television to garbage
disposal. In magnetic confinement
fusion systems, e-beams hold great
promise, either as a means of plasma
heating or as a way of providing con-
fining magnetic fields. Due to various
key military applications — such as

micro wave generation, nuclear
weapons simultation, generation, and
weather modification (by using e-
beams to change the plasma properties
of the earth’s ionisphere) — high-
energy electron %eam research has
until recent years been kept under tight
security wraps. | | |

Just as in the ,{se of magnetic con-
finement and laser fusion, it was only
when Soviet scientists unilaterally
revealed the detalils of their own work
on the e-beam pe lét fusion in the early
1970s that the |United States was
pressured into likewise declassifying
much of this research, and further
forced to begin a‘fbrious research pro-
gram directed to J;rd controlled fusion
applications of e-beams.

Inthe U.S. Dr. F| Winterberg was the
first to publicly 'outline how intense,
high-energy electron beams could be
used to initiate controlled thermo-
nuclear microexplosions. But his work
was and continues to be suppressed; in
fact in order to find employment,
Winterberg has had to work at the
Nevada Desert Research. Center on
solar energy systéms! [

The present status of electron beam
technology and physics is most repre-
sentative of the current situation in con-
trolled fusion research as a whole. A
few isolated designs for achieving the
generation of fusion power exist, based
on empirically known conditions, but
the means of reproducing these condi-
tions with currently feasible technology
raise several key scientific questions
which in turn involve the most funda-
mental questions of mathematical
physics. While it may be possible to
“pragmatically” solve the problems
posed initially, the achievement of a
full-scale world fusion economy
demands a vigorous and broad-based
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attack on those fundamental frontiers.
Fusion Systems

An e-beam generating system con-
sists of two electrodes which are con-
nected to a large capacitor bank
through a complex switching system,
which allows for the release of millions
of joules of electrical energy stored in
the bank within a millionth of a second
or less. In existing e-beam machines,
such as the U.S. Proto-I and the Soviet
Angara, this electrical pulse reaches
power outputs of a trillion watts during
the 100 billionths of a second that the e-
beam pulse lasts. This is greater than
the power consumption of the whole
United States during that same time
span.

This pulse is transmitted to the elec-
trodes generating the e-beam through a
pulse-shaping circuit and an oil- or
water-insulated ‘‘blumlein’’ which pre-
vents electrical sparking, i.e., dis-
charging, before the pulse reaches the
electrodes. The essential aspect in e-
beam-generating technology is that
electrical discharging between the elec-
trodes before large electrical potentials
are built up on the opposing electrodes
must be suppressed by some means.
When this suppression is either
released or overcome, electrons escape
from the negative electrode (the
cathode), stream toward the positive
electrode (the anode), and explode into
it. In e-beam pellet systems the pellet is
generally placed on the anode. (See
Figure 3)

The electron stream, or current,
generates a magnetic field which
pinches the current itself. Since the
magnetic field strength increases as
the density of the current increases,
this self-pinching can reach a point
(termed the Alfven limit) at which the
magnetic field generated by the current
significantly limits or actually stops the
current’s flow. This is further compli-
cated by the fact that the speed to which
the electrons are accelerated ap-
proaches the speed of light, and there-
fore, due to relativistic effects, the
actual mass of the electrons increases.
These e-beams are thus often called
Relativistic Electron Beams (REB). It
was not until very recently that
recearchers demonstirated experi-
mentally that the Alfven limit could be
beaten.

REB Pellet Implosion

The REB pellet implosion approach
to fusion is fundamentally the same as
that of laser pellet fusion. The objective
is to duplicate on a microscopic scale
the high densities and temperatures
used to generate hydrogen bombs, by
compressing a pellet of fusion fuel with
a high-energy beam.

The key to this system is the use of a
thin-shelled hollow pellet, as designed
by Soviet researcher Basov and his
associates. In this way the time during
which the beams can be applied to




the pellet is significantly increased
without increasing the amount of
matter to be compressed. By allowing
greater compressions to be reached,
the hollow pellets also allow con-
comitant increases in the rate of fusion
reactions with the same beam power
levels, greater than would be the case
for simple solid pellets.

In the case of laser beams, high-
power density levels are readily pro-
duced through optical focusing of the
laser beam light. However, at these
power densities the total energy output
for lasers is quite limited for existing
laser designs. Also the efficiency with
which the laser beam is generated is
very low; less than 1 per cent of the
total energy input into the laser system
ends up in the laser beam output in exis-
ting high-energy laser systems.

On the other hand, e-beam power
densities are much less than those ob-
tained with lasers due to the Alfven
limit. But e-beam operation is much
more efficient, with over 40 per cent of
the input energy showing up in the final
beam output and the total energy
outputs of e-beams are not intrinsically
limited.

At the trillion watt power outputs
currently achieved in e-beam guns, the
lower limit for what Basov details as
the power density needed for his rela-
tively huge Super pellet has already
been attained. More importantly, the
total energy outputs of existing e-
beams is already in the tens of thous-
ands of joules, and the next generation
currently under construction will have
power outputs of 40 trillion watts and
total energies on the order of 100,000
joules, sufficient for imploding the
Basov Super pellet. The Soviet Union’s
next five-year plan calls for building a 5
million joule, 1,000 trillion watt e-beam
for an experimental prototype reactor.

Progress Cited On Fusion Reactor

The following are excérpts from a
March 28 article on pt,:e 3 of the
Washington Post, under the byline Ed
Schumacher:

CAMBRIDGE, Mass — Mass-
achusetts Institute of Technology
nuclear physicists have been doggedly
experimenting to develop an inex-
haustible and low-risk source of energy,
the nuclear fusion reactor ...

.. a recent series of breakthroughs
at MIT and other centers/have brought
them so close that many scientists
interviewed said they can develop a nu-
clear fusion power plant by as much as

10 years before the government’s end of

the century target ...
Stanford University professor Robert
Hofstadter, a nobel laureate in physics,

predicted that KMS Laboratory in Ann
Arbor, Mich., where he doubles as the
principal scwnt:st for fusion research,

may develop a nuclear fusion reactor to
produce synthetic naturaqgas even ear-
lier — possibly withten y

MIT scientists last fall came the
closest to producing a working reactor
... (The article goes on ta describe the
Alcator Tokamak experiments.)

Three weeks ago at| Oak Ridge
National Laboratory in Tennessee, nu-
clear physicists uncovered the same
phenomenon with a different method
that may be more applicable to an
actual power reactor. :

Instead of using a stronger magnetic
field, they raised the hea:E«ith a device
that injects heated neutral particles
into the gas. The experiment demon-
strated that the tremendous heats of
over 80 million degrees need for an ef-
ficient Tokamak style p wer reactor
are attainable ..

The Tokamaks have beQn designated
by the Energy Research and

Development Administration as the
priority magnetic method, and
received about half of all federal funds
for fusion research. Alternatives are
being pursued, however.

One is the “magnetic mirror”
technigue being developed at the Univ-
ersity of California’s Lawrence Liver-
more National Laboratory ...

A totally different fusion method
given equal priority with the magnetic
experiments by ERDA employs lasers

.. (article describes laser experiments
at KMS fusion.)

The scientists say funding is the
hangup in achieving a workable reactor
soon ...

The Ford Administration proposed
budget for fusion and all energy re-
search and development is up by about
50 per cent over this year. It includes
$392 million for fusion research, com-
pared to $612 million for breeder reac-
tors and $2 billion for military nuclear
research under ERDA...
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ERDA Buries Fusion Under New Energy Pyramids

by Dr. Morris Levitt

March 31 (IPS) — A recently released
Energy Research and Development Ad-
ministration (ERDA) report entitled
““A National Plan for Energy Research
Development and Demonstration:
Creating Energy Choices for the
Future" buries the proven feasibility of
harnessing the unlimited productive
energy of fusion power by the 1980s un-
der a mountain of energy pyramids.

A summary of the plan presented by
the ERDA Deputy Administrator
Robert F. Fri to Wall Street security
analysts appears in the March 19 issue
of ERDA’s Weekly Announcements. Fri
advised the bankers that “‘According to
one of the possible scenarios we have
developed for the year 2000, we anti-
cipate the need for 450 nuclear power
plants of 1000 Megawatts each, in-
cluding 80 breeder reactor plants; 400
geothermal power plants of 100 Mega-

watts each; 200 to 400 solar electric
power plants of 100 Megawatts; 220
coal-fired power plants of 1000 Mega-
watts (by quadrupling coal produc-
tion), 140 synthetic oil and gas plants
each producing the equivalent of 50,000
barrels of oil a day from cpal; 80 shale
oil plants producing 50,000 barrels of oil
a day; 15 million electric automobiles;
10 to 15 million solar heated homes, a
supporting infrastructure including
mines, transportation and delivery sys-
tems .." All this and 1 5 major
changes in end use systems to achievea
25 per cent reduction tm demand
growth' too 1

ERDA’s estunate of the price tag of
this laundry list of bankers' boon-
doggles is .5 trillion dollars, a figure
independently confirmed in a recent
study by Bankers Trust. Fri told the
analysts, “When was the emergence of
one or more whole new industries not a
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golden opportunity for the smart in-
vestor?"’

Endorsing ERDA’s so-called bal-
anced energy program, the New York
Times, editorialized March 30, “First
priority in any long-range energy policy
must go to conservation, to reducing
the demand side of the energy equa-
tion.” Then, ‘‘both (solar and nuclear)
energy power can play their roles in
supplying this country’s energy.”’

Who Will Pay?

Fri neglects 10 mention, however,
who will pay for the mammoth energy
pyramids outlined in the ERDA report.
The Times, however, was candid
enough to admit that the toll will be
taken from the working class, stating in
their recent editorial, ‘““The policy
leadership which this country needs for
the years to come will have to make a
sacrifices in an energy-conscious
society.”




Austerity Forces Pit Solar Crusade -

Against Fusion Devel pmen’r

by Dr. Morris Levitt

The counterinsurgent planners who
spent billions to hide capitalist eco-
nomic collapse behind synthetic issues
such as busing, abortion, and com-
munity control are down to the bottom
of the barrel. With working-class poli-
tics defined by the Labor Party's pro-
gram of debt moratorium, and Inter-
national Development Bank, Wall
Street has deployed 37-year-old New
Left agent Tom Hayden to lead a chil-
dren’s crusade to replace nuclear
energy with solar power.

Hayden's fraudulent energy pro-
gram, the centerpiece of his campaign
for U.S. Senator from California, is
beginning to backfire. Last weekend
the ‘“‘dissident” California Democratic
Council endorsed Hayden and his Pro-
position 15 — which would effectively
end nuclear power in California. Within
the week the office of California Sen.
John Tunney — who opposes Prop. 15 —
informed the Labor Party that it will
circulate a questionnaire to leading fu-
sion scientists to establish the need for
a total revamping of fusion research, as
outlined in the Labor Party's Fusion
Act of 1976, which proposes a brute
force development program to achieve
a fusion-based economy in the next 10-
15 years.

A product of the United Auto
Workers-State Department socialist
operation which spawned Students for a
Democratic Society out of the anti-com-
munist Student League for Industrial
Democracy, Hayden preaches a pro-
gram of labor intensive zero growth. In
a world wracked with starvation and di-
sease caused by economic breakdown,

there is to be no energy growth. Present
fuels will be phased out and replaced by
solar energy, \Eth California as khe
“‘Solar Energy Capital of the Wori'd =t
Secondary energy sources for a nation
reduced to small cities will come from
““wind, corn :F;ks. garbage, and
sewage.”” Overall coordination | of
energy development of this type will be
provided by a national and local
Energy Corps. ﬂipaﬂy. Hayden plans to
set loose a pack of ‘‘small drillers ind
wildcatters’’ on California's beaches to
break the "eneg v empire” of the oil

companies and utilities.
Nader’s Act |

To whip up middle class hysteria be-
hind Proposition 15, Hayden and fellow
corporatist agent Ralph Nader have
dragged into the limelight three Gen-
eral Electric nu¢lear engineers who re-
cently quit their jobs, claiming that util-
ities and nuclear companies were lying
about radiation and safety hazards. All
three were subjected to brainwasrﬁing
sessions at an oytfit called the Creative
Initiatives Foundation. The CIF has
heavily penetrated the National Council
of Churches in Cdlifornia and acts as a
conduit for de dra]lzed scientists into
Nader’s front group, Project Survival.

According to the Wall Street Journal
of March 1, at least 12 other states, in-
cluding Oreg Michigan, and
Missouri, have been targeted for anti-
nuclear referenda by Nader's Public
Interest Resea&jh Group. In a Dec-
ember interview| with the counter-cul-
ture rag Rolling Stone, Nader admitted
that the real objective of his campaign
is to break down the economy intg as
many small parts as possible.

Nuc]ear workers respond to environ-
mentalists’ at Indian Point, N Y

On the East Coast, the solar-wind
campaign has been fanned by Rep.
Bella Abzug (D-NY). Abzug and former
Attorney General Ramsey Clark led 250
environmentalists on a demonstration
Feb. 29 to shut down the Indian Point
nuclear plant north of New York City.
Following up the resignation under cir-
cumstances suspiciously similar to the
California ‘‘conversions’’ of Nuclear
Regulatory Commission inspector
Robert D. Pollard, Bella bellowed
about stopping “‘avaricious powers, like
Con Edison.” The utility, like most
others — especially in the Northeast —
has long been milked dry by debt pay-
ments to the banks.

Nobody could hear Bella, however.
Not the best figure to represent “‘small
is beautiful’’ ideology, she was drowned
out by 1000 counter-demonstrators from
Utility Workers Union Local 1-2 shout-
ing, ‘‘We want jobs."

Scientists’ ComHni’rmen’; To Fusion
Hurt By Lack Of Funds

by Dr. Morris Levitt
Feh. 25 (IPS) — Writing in the op-ed
section of the New York Times on Feb.
24, one day after urging scientists at a
Boston meeting of the American As-
sociation - for the Advancement of
Science (AAAS) to express their crea-
tivity in armaments design, Vice Presi-
dent Nelson Rockefeller offered the na-
tion ‘“‘security and energy” if only
America had the foresight to invest $800
billion in his Energy Independence
Authority (EIA) over the next decade.
After all, crowed Nelson, no one has
proposed a workable alternative to the
nation’s energy crisis.

Nelson is uninformed. With approx-
imately $100 billion in funding over the

next five years, the Department for| the
Development of Controlled Fusion
(DDCF) specifiéd in the U.S, Labor
Party's Fusion Energy Development
Act of 1976, in conjunction with counter-
parts in the Comecon, Western Europe
and Japan, can bring the world tol the
threshold of an era of virtually un-
limited energy resources and an|ac-
tively creative f(lqtence for the entire
world’s population.

The controlled environment is rap-
idly crumbling!in which Rockefeller’'s
Energy Independence schemes |and
zero-growth alternatives to science are
accepted by a majority of the scientific
community. Wall Street  opinion
shapers would ot dare to take an

| s

honest poll among scientists on che
issue of an all-out fusion program —
pro-fusion scientists are now being
found even at the highest levels of the
Rockefeller-controlled Energy Re-
search and Development Admin-
istration. In addition, the media have
increasingly focused on the Soviet lead
in fusion research and U.S. develop-
ments in the field.

In a Jan. 31 interview during a CBS
radio national network special on fusion
Dr. Robert Hirsch, then the director of
ERDA's fusion division, reversed his
usual hedging on the prospects of fusion
development. ‘I believe there's a good
chance we could probably cut off a de-
cade to the advent of fusion power,”




Hirsch stated.

Shortly following the January broad-
cast, Dr. Hirsch was replaced as di-
rector of ERDA's fusion research by Ed
Kintner, a nuclear engineer who had no
previous experience with  fusion
development. Kintner worked profes-
sionally on the development of the fast
breeder reactor — a research effort di-
verting crucial resources and man-
power from the fusion effort — until
late last year when he became Hirsch's
ass'stant.

McCarthyism in Science

An increasingly positive attitude
toward fusion among scientists, indus-
trialists, and numbers of U.S. aero-
space executives will mean nothing
however, without mobilization of the
political forces required to stop re-
doubled Atlanticist sahotage of ongoing
fusion research and to force passage of
the U.S. Labor Party’s $5 billion fusion
energy development legislation.

The most brazen example of this dan-
gerous sabotage operation is the case of
ERDA's refusal to fund the necessary
upgrading of the MIT-Bitter Magnet
Lab Aleator Tokamak, a machine
which has achieved the closest ap-
proach to energy breakeven of any
experimental device in its field.

Leading researchers at the Bitter
Magnet Lab have informed New Soli-
darity that ERDA has refused to fund a
crucial “‘breakeven’ fusion power Al-
cator experiment which could be built
with a year and possibly could lead di-
rectly to a prototype fusion power
reactor. Instead of okaying $6 million
for the new electrical power supply
needed to bring the modified Alcator
magnetic field up to 140 kiloGauss and
adequately heat the Alcator plasma,
ERDA told the MIT team to build any
size experiment they want, as long as it
can be powered by their present elec-
trical generators. The calculated idiocy
of this decision was summed up by one
of the designers of the rejected project:
“Scientifically this limited type of
experiment (proposedby ERDA) would
be meaningless. If all we are going to be
permitted to do is reproduce our
existing results, then we might as well
close up shop and go home now.”

In a related case, leading fusion re-
searchers have reported that the Los
Alamos Scyllac theta pinch project is
on the verge of extinction. This “high
heta” (high plasma density compared
to magnetic field strength) fusion ex-
periment is crucial to fundamental
plasma physics investigations neces-
sary to determine if economical

tokamak type fusion reactors can he.

built. ERDA has given Los Alamos an
impossible time table to produce ex-
perimental results for the project.
Predictably, the key group of scientists
working on Scyllac have been com-
pletely demoralized

USLP

Program For Fusion

Polarizes AAAS Meetings

by Dr. Morris Levitt
BOSTON, Feh. 22 (IPS) — At the an-
nual meeting of the American Associa-
tion for the Advancement of Science
(AAAS) here this week, the U.S. Labor
Party’s programmatic organizing for
Congressional allocation of $5 billion to
the fiscal year of 1977 fusion research
and development budget has polarized
this largest organization of scientists in
the U.S. Two days of Labhor Party inter-

ventions into the pical AAAS
smorgashord of singlesissue sessions
has wholly discredited the mushy-

headed idea that the “progressive’’ pro-
motion of accomodation to, anti-
fission and Zero Growth policies will
continue to command the respect of the
rank-and-file of the U.S. scientific

organizational structure of the AAAS
itself. Science Magazine, smarting
from the back-fire effects of their slan-

community.
This polarization has penetrated the

der article on the Labor Committees
last October, dispatched their top
science news writer, John Walsh, to
find out from Labor Party organizers
there why they were having such a
potent effect.

Walsh's extensive interview of the
Labor Party is part of a developing fac-
tion fight within the AAAS between the
proponents of “‘anthropologist”” Mar-
garet Mcad’'s Third World triage pro-
posals and the U.S. Labor Party’s re-
vised bill for a crash program of fusion
development as the basis for world
development.

Following a briefing on the necessity
for a bhaseline investment of $5 billion
into fusion research and development
and the effect of such a policy on basic
science and technology, AAAS Presi-
dent and Chancellor of the University of
California at San Diego, William
McElroy agreed to urge Sen. Tunney
(D-Cal) and other politicians and in-
dustrialists, particularly in aerospace,
to support the fusion bill. When next
contacted, McElroy had already told a
Boston Herald reporter that fusion was
a top priority, “‘and I told’him we need a
$5 billion program — right?”’

A Commitment To Progress

The growing support among con-
ference participants far the Labor
Party’s program set the basis for their
open consideration of Lh* fundamental
questions of mathematical-physical
theory Feb. 19, on *“The Concept of the
Transfinite” by NCLC National Exec-
utive Committee member Uwe Par-
part. At the forum, attended by 30
scientists and 40 Boston USLP mem-
bers and periphery, Parpart summed
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up the subject of the Labor Party’s
intervention: the theoretical advances
required for the continued existence of
humanity are impossible in the absence
of a personal commitment to progress
and a simultaneous commitment to its
social realization. By the conclusion of
the forum, several scientists were be-
ginning to openly struggle with the
inadequacy of their scientific ideas that
the geometry of the universe, whether
considered globally or locally, is a
simple linear continuum, precisely be-
cause of the moral imperative posed by
Parpart.

With this epistemological basis for
economic program, U.S. Labor Party
interventions at the Conference had the
following exemplary impact:

* Dr. Ned Rosinsky delivered a 15
minute mini-educational to the panel on
“Frontiers of Neurophysiology’’ on the
necessity of connecting conceptual
work in this field to the question of the
appropriateness of biological structure
to human mentation. The chairman
scolded the panel afterwards for not
responding adequately to Rosinsky's
“‘valuable dissertation."

*Dr. Richard Pollack addressed the
“Advances in Climatology'’ session on
the connection between non-linear, self-
modifying interactions within
climatological systems which must be
understood for climate control as well
as for agricultural production, and the
similar problems of plasma physics
relevant to fusion development. The
chairman expressed his appreciation of
the need for fundamental theoretical
work in these areas and repeated Pol-
lack’s announcement of the Labor
Party’s forum on the '*Transfinite.”

*At the conference’s opening press
conference, Margaret Mead, was forced
to renounce her advocacy of cutting off
technological inputs from the advanced
sector to the Third World, and to agree
that continuous inputs of fertilizer and
technology were needed to prevent
.millions of deaths.
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Democratic Pon‘w S Energy Policy:
Glass Pyromlds Bonker s Socialism

by Eric Lerner

March 23 (IPS) — Strange, isn't it, that
all the gladiators in the Democratic pri-
mary arena are in complete agreement
on the controversial question of energy
policy. But this fact is far less sur-
prising than the mind-boggling stu-
pidity of the policy they have agreed on.
‘*Radical populist'' Harris,
“moderate’’ Carter, “liberal’” Udall.
“conservatives’ Jackson and Wallace
all agree that we must conserve energy
by eliminating waste and substituting
muscle power for machine power, thus
creating jobs into the bargain. They all
ignore ‘‘impractical’” fusion and
demand cutbacks in dangerous fission.
They all agree that in the short term we
must increase coal production, and
over the long term shift to full reliance
on solar energy.

Thus Udall: *““The adoption of a
strong energy conservation program is
an absolute necessity...coal constitutes
one of the nation's most promising
energy sources.. .the federal govern-
ment must concentrate its efforts on
renewable resources such as solar
energy.” With a down-home twang,
Carter: '“We must conserve energy
drasticaly, make a major shift to coal,
and substantially increase our use of
solar energy."’ And so on down the line.

Where does this remarkable
unanimity come from? From the
scriptwriters, of course — all the candi-
dates are briefed by the same handful
of think-tankers, who in turn take their
orders from the New York bankers. In
the case of energy, the think-tank in-
volved is Barry Commoner’s Scientists
Institute for Public Information.
Commoner, frequently accompanied by
fellow Institute board member and
United Autoworkers union executive
Irving Bluestone, has been traveling
around briefing Democratic candi-
dates, Congressmen, and key Demo-
cratic machine leaders on the correct
energy line. Commoner’s recent series
of three articles on energy in the New
Yorker magazine are now quoted as the
bible of energy policy by practically
every top Democrat, and one eager
beaver entered the entire series into the
Congressional record.

Sci-Fi Horror

Let's examine what the world would
look like if the proposals Commoner
and his Democratic pitchmen make to
replace gas and oil with solar energy
were carried through. The fascist
regimes and evisceration of living stan-
dards required to implement even the
early stages of the Commoner plan
would ensure that the world would end

One cf' Commomef‘s Solar desert fémasies.

in either thermanuclear war or a hé!o
caust of disease and ecological col]apse
in a few short rs: the “Year 2000
world described He're is only a science-
fiction horror st: rly

The more min £part of Commoner s
catastrophe would be the solar heating
of individual homes by rooftop solar
collectors. For the U.S. alone, the in-
stallation of such| collectors on each of
the 50 million existing one-or two-story
homes would involve, very conserva-
tively, a construction labor force of 2
million working ffor 25 years, to say
nothing of those J’IVOlVEd in making the
materials involved, such as 2 million
square feet of plate glass a year, equal
to current total U.S. output. Since this
labor force is comparable to the total
number of skilled construction workers
formerly engaged in construction| of
housing, presumably new housing
construction would have to wait 25
years, by wﬂdph time the solar
collectors would be about due jfor
replacement!

This is nothing, however, compared
with the core of the energy plang of
Commoner and his Democratic friends,
the production of electricity and syn-
thetic fuel (hydrogen) from diffuse
sunlight. They propose to cover large
parts of the American desert, and on a
world scale pre $mably the Sahara as
well, with glass/ pyramids — titanic
arrays of mirrors focusing sunlight up
to elevated water boilers, which pro-
duce steam to generate electricity and
to electrolyse water, pruducfing
hydrogen fuel.

The scale of waste here is staggering
A solar generator sufficient to produce
merely the el ic energy consumed
by New York City (about 15,000 mega-
watts) would require a mirror-array
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covering more than 300 square miles,
using Commoner’s own figures. The
area of New York City is only 360
square miles! (Now we know why Big
MAC banker Felix Rohatyn wants to
raze 80 per cent of the city.) If such a
generator were to produce all of New
York City's energy requirements, the
area would have to be four times
larger.
Pyramid-Building

For the world as a whole, this means
covering a total area of 125,000 square
miles (at a minimum) with glass pyra-
mids over the next 25 to 30 years.

A single 300 square mile generator (of
which 400 would have to be built) would
require at least 10 million tons of glass,
plastic, and other materials. Just about
as much weight as went into the
original pyramids. This is 300 times
more mass than the material required
by the bulkiest possible fusion reactor
for the same energy production. The
energy involved in producing that much
material would represent two years
production for the generator itself. This
means that with even a modest rate of
energy growth and a 25 year life expec-
tancy for energy collectors, at least 20
per cent of total energy supply will be
going into the production of the solar
collectors themselves!

In terms of labor, solar generators
would require at least 15 to 20 times as
much labor as comparable fusion
generators, even taking into account
the latter’s greater complexity. On a
global scale, this means the allocation
of at least 8 to 10 million workers for the
glass pyramid projects, equivalent to 50
to (0 per cent of the total U.S. industrial
workforce These then are the jobs to be
provided the LI.S. working class under
“full employment'’ slave labor —




E nergy

building glass pyramids in the desert.

Such an incredible scheme makes
sense from only one standpoint, that of
the Harriman faction of financiers who
pay Commoner and Bluestone in the
first place. Far from advocating more
productive technologies, like fusion
power, which cheapen commodities
and permit the rapid expansion of the
economy as a whole, they want to turn
technology back to preserve the his-
toric value of their paper debt. Labor-
intensive boondoggles, requiring little
investment of capital relative fo the
quantities of slave labor, are a dream-
come-true feeding-ground for these
parasites. For the Nazis, it was arma-
ments and Autobahns: for Rocke-
feller's faction it was oil shale and coal
gassification: the Harriman faction's
recipe is glass pyramids.

Bankers Socialism

But it won’t do for the Democrats to
go around saying, ‘‘I'm for labor-inten-
sive schemes and glass pyramids
because it's the only way to protect the
bankers!"’ That doesn’t win votes.

Here is where Comraoner must earn
his pay, by devising a ‘“scientific”
rationale that will convince, if not
workers, at least Democratic Party
hacks and their petty-bourgeois peers.
Commoner begins by deriving the
necessity of raising the return on
capital from a more ‘“‘respectable”
theoretical basis — the Second Law of
Thermodynamics.

The Second Law asserts that random-
ness is everywhere increasing, and
once energy is used, it is converted into
random heat and irretrievably lost. The
universe, says Commoner, is running
down (a law the Democrats can under-

significant contributions
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a meeting attended by representatives of the United Nations, the
= International Atomic Energy Agency, scientists who have made
fusion research, and interested laymen.
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stand upon self-reflection). Therefore,
since energy loss is irreversible, we
must at all costs conserve energy and
everything that takes energy to make,
especially capital -+ plant and
machinery. Therefore we must get the
maximum “productivity’”’ out of each
precious drop of oil anc*each precious
dollar of capital. !

Having established this vital point for
the bankers, Commoner must then
demonstrate that it is in the interest of
the working population to preserve the
return on capital (in other words, debt
service) by turning bacik technological
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advance. Quickly donning his overalls,
Commoner steps into his role as friend
of the working man and proceeds to
explain the present economic crisis as a
result of capitalism’s insatiable drive
for technology, a view he modestly
ascribes to...Karl Marx!

The wicked -capitalists, preaches
Commoner, have continually replaced
primitive methods of production like
wood chopping, which uses lots of labor
and little capital and energy, with
advanced methods like electric genera-
tion plants, which use little labor and
lots of capital and energy. This creates
mass unemployment, by destroying
jobs, and leads to energy and capital
shortages. This has driven the capi-
talists to gouge wages to fuel their in-
sane race to invest more and more in
high technolugy, leading to the tremen-
dous technological advances and
booming growth in modern plant and
equipment since the current depression
got underway five years ago.

Since he has identified himself as a
Marxist, Commoner’s proposed solu-
tion to the energy and economic crisis
is, of course, socialism, a socialism
which will cure the fundamental evil of
capitalism — progress. Instead of
freeing the development of productive
forces from the fetters of capital, as the
real Marx proposed, Commoner wants
to free capital from the fetters of
development. An immediate retreat to
the coal-run 19th century is merely
Commoner’s minimum program; his
maximum demand is to return to An-
cient Egypt. The socialism of Com-
moner and his Democratic co-thinkers
is the opposite of the socialism of Marx.
It is more exactly called bankers’
socialism, better known as fascism.




International Journal of Fusion Energy :

The International Journal of Fusion Energy is sponsored by the Fusion Energy Foundation for the advancement
of theoretical and experimental conceptions necessary for the realization of fusion power. The Journal aims to
stimuiate investigations of Plasma dynamics from the standpoint of fundamental theoretical problems of physics,
as well as to promote development of the revolutionary technologies and production techniques that are intrinsic
to fusion processes. _

* » * ‘ I * * »

Why A New Journal?

‘*A new journal can play a very valuable role. There is need for a md:re ‘relaxed’' setting in which to reconstruct
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