Fission, Fusion,

In the summer of 1956, nuclear experts
from around the world gathered in San
Diego, California, to help a new company
define its objectives for harnessing nuclear
energy for peaceful uses. Today that com-
pany, General Atomics (GA), is a diversified
leader in research, development, and man-
ufacturing in energy, defense, and other
advanced technologies—both nuclear and
non-nuclear.

General Dynamics established GA in
1955 to help deliver the benefits of nuclear
energy to the public. The following year, when
the group of professors, national-laboratory
researchers, and several Nobel laureates
met, they helped lay the groundwork for GA’s
first programs—an inherently safe reactor for
research, training, and isotope production;
controlled-fusion research; and a hightem-
perature, gas-cooled reactor for generating
electricity.

In the decades that followed, GA was
owned by Gulf Oil Corp., Royal Dutch/Shell,
and Chevron Corp., and it is now privately
held. Its staff numbers more than 1,600,
and total employment, including subsidiaries
and affiliated companies, is about 3,000. GA
ranks 8th among the nation’s largest indus-
trial employers of Ph.D. physicists, according
to a recent American Institute of Physics sur-
vey. Among its major programs employing
physicists is the largest industry-based
fusion-energy effort, which includes both
magnetic- and inertial-fusion research for the
U.S. Department of Energy (DOE).

At the heart of the company’s magnetic-
fusion program is the DOE’s DIII-D National
Fusion Facility, which is located at GA. “The
DIII-D is the most productive and flexible
tokamak machine in the world today,” says
David Baldwin,senior vice president of GA’s
Fusion Group. The company is also the
largest industrial participant in inertial
fusion, in which powerful energy beams
such as lasers are focused on small tar-
gets containing heavy isotopes of hydro-
gen. The intense energy heats and com-
presses the targets to fusion-ignition condi
tions. GA supplies targets and target-han-
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dling systems to all U.S. inertial-fusion
experiments.

“An important facet of GA's fusion work
is collaboration with other research labora-
tories and universities,” Baldwin says. The
DIII-D facility attracts scientists and engi-
neers to San Diego from around the world
and includes collaborations with more than
50 U.S. and international groups working
on fusion development.

In nuclear fission, GA has pioneered
development of the high-temperature gas-

cooled reactor (HTGR) for more than 40
years and built HTGRs for two nuclear
power plants—Peach Bottom (PA) and Fort
St. Vrain (Platteville, CO). In 1995, the
company began a joint program with Rus-
sia’s Federal Ministry of Atomic Energy to
develop a gas turbine—modular helium
reactor (GT-MHR) to destroy weapons-grade
plutonium. The reactor would also produce
electric power and heat for various uses.
Starting in fiscal year 1999, the U.S. gov-
ernment has included the GT-MHR in its
strategy options to prevent Russian pluto-
nium from being diverted to other countries
or to terrorists. Also, about 65 of the com-
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pany’s TRIGA (Training, Research, Isotopes,
General Atomics) nuclear research reac-
tors are in use or planned for use around
the world, including two now being
designed for facilities in Thailand and
Morocco.

GA'’s activities extend far beyond nuclear-
related work. Its Advanced Technologies
Group, headed by senior vice president
David Roberts, is developing advanced
products and systems largely derived from
the company’s fission and fusion research.
Roberts cites several projects as typical of
his group’s activities.

Advanced Technologies’ Electromagnetic
Systems Division—a major subcontractor
in the production of tritium for nuclear
weapons—is providing a proton-beam
transport system and six-axis patient-posi-
tioning systems for a state-of-the-art can-
cer therapy center at Massachusetts Gen-
eral Hospital in Boston. The division is also
part of a DOE-sponsored industrial collabo-
ration to develop fault-current limiters for
electric-power transmission systems.

John Rawls, vice president of the Elec-
tromagnetic Systems Division, points out
GA’s long history in building advanced
superconducting magnets for various appli-
cations. The fusion program, from which
the division was spun off, involves the cre-
ation of large, complex magnets. In addi-
tion, GA recently delivered a superconduct-
ing magnet device to the U.S. Navy for use
in mine-sweeping operations, and it is
developing a high-speed magnetic levita-
tion test facility for the Air Force at Hollo-
man Air Force Base in New Mexico (see
The Industrial Physicist, 12/98, p. 13).

Other projects in the Electromagnetic Sys-
tems Division include a new four-year con-
tract to develop electromagnetic aircraft
launchers for the Navy's next generation of
aircraft carriers, the CVNX class. The launch-
er system will use a 300-t-long linear electric
motor to accelerate a 100,000-Ib airplane to
more than 130 knots. The division also
recently unveiled Lynx, a fine-resolution, all-
weather synthetic-aperture radar that it



developed jointly with Sandia National Labo-
ratory (Albuquerque, NM).

Another Advanced Technologies pro-
gram has combined GA’s experience in
robotic engineering, process control, and
cryogenics to develop an innovative “cry-
ofracture” process for the safe destruction
of obsolete chemical and conventional
munitions. This group is also a leader in
supercritical water oxidation, a process for
destroying hazardous chemicals in a
closed-loop system without incineration.
Other Advanced Technologies programs
include information systems, advanced
materials, signature control, logistics sup-
port, and auxiliary power for spacecraft.

Many of GA’s manufacturing activities
occur in subsidiary and affiliated compa-
nies. General Atomics Aeronautical Sys-
tems, Inc. (GA-ASI) develops and builds the
RQ-1A Predator and I-GNAT unmanned aerial
vehicle systems for the U.S. Department of
Defense and overseas customers. Both
craft have been deployed extensively for
reconnaissance, including in southwest
Asia and the Balkans. GA-ASI also builds the
Altus high-altitude unmanned research air-
craft, which recently flew to an altitude of
more than 57,000 ft.

Sorrento Electronics, another affiliate,
builds radiation-monitoring systems for
nuclear power plants and petroleum-distri-
bution control systems. ConverDyn, a joint
venture between affiliates of GA and Hon-
eywell, Inc., markets a service that con-
verts uranium oxide to uranium hexafluo-
ride as part of the nuclear fuel cycle. Cry-
otech Deicing Technology produces envi-
ronment-friendly, acetate-based deicing
chemicals for highways and airport run-
ways. Another GA affiliate is the major
industrial contractor to the University of
California, San Diego, for the operation of
the San Diego Supercomputer Center.

Finally, Applied SuperConetics, jointly
owned with Toshiba America Medical Sys-
tems, develops and builds superconduct-
ing magnets for medical diagnostic imag-
ing. To date, more than 500 such magnets
have been produced.
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