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irradiated onions in Bangladesh, for instance, those onions 
sold out so fast that nobody had a chance to show that they 
could stay on the shelf for months without sprouting. 
Cox: Right. I have a feeling that by brute force it will over­
come opposition and people will accept it. Right now, we.are 
studying the disinfestation of grapefruit from the Medfly and 
the Caribbean fruit fly. We are also looking at eradicating 
pests from tobacco. (I don't like tobacco, but I am a business 
man.) We are also looking at potatoes, to inhibit the sprout­
ing. And we are also considering mangoes as well. Mean­
while, we are continuing to strive to produce a new type of 
x-ray generator that will be configured for the job. 

Q: What is your deadline on this? 
Cox: I'm hoping that, in a year, we will have a prototype of 
a working device that can be scaled up into a food irradiator­
type application capable of processing 5-10 tons of food per 
hour. 

Q: What are the background of the people working with 
you? 
Cox: There are two nuclear engineers with Ph. D. s, two food 
crop specialists with Ph. D. s, two entomologists with Ph. D. s, 
an organic chemist with a Ph.D., a microbiologist with a 
Ph.D., and electrical engineers as well. So we've pretty well 
got the bases covered, most of them are faculty from the 
University of Florida. I expect we have enough firepower to 
solve the problem. Right now we are getting into Phase II of 
the SBIR program, with $200,000 in funding, giving us a 
total of a quarter of a million dollars of USDA money. We 
are also going after other grants to study other foods, grants 
from the particular food producers or the US DA. 

Q: Is the fish industry in your area interested? 
Cox: Well, it turns out that you need about 10 times or even 
greater amount of radiation to treat meat than you do to treat 
vegetables. So, while I can see how we can easily treat the 
fruit and vegetables, meat is another challenge to me. Meat 
is going to be 10 times more difficult for us to compete with 
processing, than it will be to do fruits and vegetables. 

Q: Even if your machine could only process fruits and veg­
etables, and maybe grain, that would be a tremendous boon 
for the Third World. 
Cox: You can't be everything to everyone. On the other 
hand, if we do solve the problem and we can get an order of 
magnitude increase in efficiency, that will be a major break­
through. I do need to mention that typical electron efficien­
cies using traditional bremsstrahlung emission devices are 
about 1 % efficient. The accelerators can move that up to 
about 10%, using lO-million-electron-volt electrons to pro­
duce them. We are trying to produce a bremsstrahlung x-ray 
spectra at 100 kilovolts energy with 1 % efficiencies. If we 
can do that, that will be a major breakthrough in the science 
of x-ray production .... 
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Livermore announces 

accelerator advance 

by Robert Gallagher 
and Charles B. Stevens 

A research team at Lawrence Livermore National Laboratory 
(LLNL) reported an important breakthrough in the technol­
ogy for acceleration of electron beams in the Sept. 29, 1986 
issue of Physical Review Letters. They declare that their 
recent work with the Livermore Advanced Test Accelerator 
(ATA), "should permit the extension of high-current [elec­
tron] induction accelerators to arbitrarily high energies." The 
AT A is an experimental accelerator for driving free electron 
lasers, or for an electron beam terminal defense system. 

Previously, the energy (or speed) to which high-current 
electron beams could be accelerated by the linear induction 
accelerator pioneered at LLNL, appeared limited by the 
growth of a beam-accelerator interaction instability known 
as "beam break-up " (BBU), which grows as the beam is 
accelerated to higher and higher energies. Beam focusing 
with external magnets is insufficient to prevent the beam from 
literally thrashing against the walls of the accelerator, unless 
monstrously large solenoid magnets whose engineering fea­
sibility is questionable, are applied. Experiments in beam 
propagation conducted in the AT A, indicated that the ma­
chine could not achieve its design specifications of producing 
a lO,OOO-ampere-current, 50-million-electron-volt (50 MeV) 
electron beam. Beam break-up destroyed the beam before it 
ever reached those power levels. As the LLNL team reports: 

It is clear that operation of AT A at its design value 
of 50,ooo-amperes with 3,ooo-Gauss solenoid focus­
ing, is not possible .... [In] an attempt to propagate 
a 7,ooo-ampere beam through ATA by use of sole­
noidal guiding, BBU grew to such an extent that it 
caused the tail of the pulse to hit the beam pipe. As 
a result, only half of the injected [electron] charge 
survived through the accelerator, and the large, trans­
verse centroid displacement [from the accelerator axis] 
as a function of time at the accelerator exit, rendered 
the beam totally unusable. 

If high energies cannot be achieved with high current, 
the prospects of using linear induction accelerators to drive 
free electron lasers at the power and wavelength require-
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ments for strategic defense, would appear dim. Furthermore, 
without mastering the beam break-up instability-in which 
the beam opens up roughly in the shape of a hom because 
of a nonlinear growth of transverse beam motion-the gen­
eration of well-collimated and focused electron beams for 
both free electron lasers and terminal defense, becomes an 
elusive goal. 

The Livermore team developed a technique they call 
"electrostatic [plasma] channel guiding" with which "the 
beam break-up instability ... was reduced by three orders 
of magnitude." They turned off their solenoid magnets, and 
used a low-density plasma to focus the beam. 

Low-density benzene gas was fed into the accelerator 
chamber. Then, a short pulse from a low-power krypton­
fluoride laser was used to ionize the gas 1 %, and transform 
it into a low-density plasma. As the electron beam passes 
through the plasma, the plasma acts to focus the beam and 
dramatically diminish its transverse motions. 

Plasma-electrostatic focusing improved the output of the 
ATA with a concomitant reduction in operating costs. As 
Livermore's Energy and Technology Review reported in 
March 1985: 

Upon entering the zone where the strong electro­
static fields [produced by the benzene plasma] are in 
effect, the electron beam is focused to a smaller radius, 
since the electrostatic focusing fields are three to four 
times stronger than the 3,OOO-Gauss fields of the ATA 
solenoids. . . . With electrostatic guiding, the full beam 
current pulse is preserved through the entire length of 
the accelerator. ... For the ATA, our O.4-joule laser 
is now allowing better electron beam transport than 
is possible with our conventional axial magnetic so­
lenoids that produced 67,500 joules of magnetic field 
energy. 

The strong electrostatic fields established by the benzene 
plasma differentially affects the electrons of the beam. The 
helical "betatron" oscillations of the electrons about the 
accelerator-plasma axis, increase in frequency for electrons 
closer to the axis, reported Energy and Technology Review 
In other words, electrons farther from the beam axis, spiral 
in a helix with a lower frequency than those close to the 
axis. Through the cross-section of the beam, there is 
consequently a spread in the betatron frequency or "wave 
number." Such a frequency spread occurs in water vortices 
whose angular velocity slows with distance from the vortex 
center. Electrostatic channel guiding thus appears to trans­
form the beam into a coherent differential-velocity vortex­
filament. 

This phenomenon is quite significant, reports the LLNL 
group in Physical Review Letters: 

The spread in the betatron wave number, due to 
the nonlinear restoring force of the channel, has pro­
found implication for the beam break-up instability. 
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A Lawrence technician works to assemble the electron injector at 
the Advanced Test Accelerator (ATA), a $55 million, 50 million 
electron-volt, 10,OOO-ampere linear electron beam accelerator. 

Indeed, if the spread ... is sufficiently great, accel­
eration to arbitrarily high energy is possible without 
any BBU growth whatever. 

These advances have yielded a new generation of linear 
induction accelerator technology. The AT A with electro­
static channel guiding, is not a mere scale-up of the 5-Me V 

Experimental Test Accelerator that powered the Livermore 
free electron laser and produced impressive free electron 
laser gain and efficiency results last spring. The "new ATA" 
is a machine based in part, on more advanced physical 
principles of operation. The new Livermore free electron 
laser driven by this ATA technology, and expected to also 
include parabolic magnets for improved beam control in the 
lasing or "wiggler" region of the machine, holds great prom­
ise as a second-generation free electron laser. 

In light of the Livermore report, there appear to be no 
limitations on the energy and power (the product of energy 
and current) for electron beams produced by linear induction 
accelerators. If beams as finely collimated as Livermore 
claims it can produce, can be generated with energies on 
the order of 100 to 200 MeV, gigawatt-power free electron 
lasers in the visible and even the ultraviolet region, might 
be achieved in less than a decade. Stanford University's 
John Madey explained before a Conference of the Society 
of Photo-Optical Instrumentation Engineers in 1985: 

With a bright enough electron beam, a collective 
instability occurs in the free electron laser, which re­
sults in exponential growth of optical power with in­
teraction ["wiggler"] length. 
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THE SCIENCE 

OF STATECRAFT 
Strategic Studies by Lyndon H. LaRouche, Jr. 

Operation Juarez. LaRouche's famous analysis of the Ibero­
American "debt bomb"-a program for continental integra­
tion. Order #82010*. $100. 
A Conceptual Outline of Modern Economic Science. Or­
der #82016. $50. 
Religion, Science, and Statecraft: New Directions In 
Indo·European Philology. Order #83001. $100. 
Saudi Arabia In the Year 2023. The thematic task of the 
Arab world in the next four decades: conquering the desert. 
Order #83008. $100. 
The Implications of Beam-Weapon Technology for the 
Military Doctrine of Argentina. Order #83015. Was $250. 
Reduced price: $100. 
The Design of a Lelbnizian Academy for Morocco. Order 
#83016. Was $250. Reduced price: $100. 
Mathematical Physics From the Starting Point of Both 
Ancient and Modern Economic Science. Order #83017. 
Was $250. Reduced price: $100. 
The Development of the Indian and Pacific Ocean Bas­
Ins. Order #83022. $100. 

MILITARY AND 

ECONOMIC SCIENCE 

Beam Weapons: The Science to Prevent Nuclear War. 
The year before President Reagan's historic March 23, 1983 
speech announcing the Strategic Defense Initiative, this 
ground-breaking report detailed the feasibility-and neces­
sity-for beam defense. Order #82007. $250. 
Economic Breakdown and the Threat of Global Pandem· 
Ics. Order #85005. $100. 
An Emergency War Plan to Fight AIDS and Other Pan­
demics. Issued February 1986. Order #85020. $250. 

THE WESTERN 

OLIGARCHY 

The Trilateral Conspiracy Against the U.S. Constitution: 
Fact or Fiction? Foreword by Lyndon LaRouche. Order 
#85019. $250. 
Moscow's Secret Weapon: Ariel Sharon and the Israeli 
Mafia April 1986. Order #86001. $250. 

* The Libertarian Conspiracy to Destroy America's 
Schools. Order #86004. $250. 

* White Paper on the Panama Crisis: Who's Out to De­
stabilize the US. Ally, and Why. Order #86006. $100. 

* A Classical KGB Disinformation Campaign: Who Killed 
Olof Palme? Issued November 1986. Order #86010. $100. 

• First two digits of the order number refer to year of publication. 

Order from: 

THE SOVIET UNION 

Will Moscow Become the Third Rome? How the KGB 
Controls the Peace Movement. Includes transcript of the 
infamous spring 1983 meeting in Minneapolis at which KGB 
officials gave the marching orders to Walter Mondale's ·peace 
movement": Destroy the Strategic Defense Initiative! Order 
#83011. $250. 
How Moscow Plays the Muslim Card in the Middle East. 
Some in the Carter administration-and since-hoped to use 
Islamic fundamentalism to make the Soviet Empire crumble. 
What fools! Order #84003. $250. 
Global Showdown: The Russian Imperial War Plan for 
1988. The most comprehensive documentation of the Soviet 
strategic threat available. A 368-page document with maps, 
tables, graphs, and index. Order #85006. $250. 

INTERNATIONA L 

TERRORISM 

The Jerusalem Temple Mount: A Trigger for Fundamen­
talist Holy Wars. Order #83009. $250. 
Narco-terrorism In Ibero·Amerlca. The dossier that sent the 
Colombian drug-runners and their high-level protectors 
through the roof. Order #84001. $250. 
The Terrorist Threat to the 1984 Los Angeles Olympics. 
An analysis of the U.S. terrorist underground-the informa­
tion the FBI has repeatedly suppressed. Order #84005. Was 
$250. Reduced price: $100. 
SOviet-Unconventional Warfare in Ibero·America: The 
Case of Guatemala. Order #85016. $150. 
European Terrorism: The Soviets' Pre·war Deployment. 
The dual control of terrorism: Europe's oligarchical families 
and the Russian intelligence services. The case of Germany's 
Green Party. with profiles of the top families of the interna­
tional oligarchy. Order #85001. $150. 

* Germany's Green Party and Terrorism. Issued Novem­
ber 1986. Order #86009. $250. 

THE MIDDLE EAST 

AND AFRICA 

Anglo-SOviet Designs on the Arabian Peninsula. Order 
#83002. Was $250. Reduced price: $100. 
The Military, Economic, and Polltlcallmpllcations of Is­
rael's Lavle Jet Project. Order #83010. Was $500. Reduced 
price: $250. 

* Moscow's Terrorist Satrapy: The Case Study of Qad­
dafl's Libya. Order #86002. $100. 
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