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The Science of 
Challenge and Discovery 

At Los Alamos National Laboratory, we investigate 
a multitude of phenomena that extend from the 
earth's interior through its atmosphere and magneto
sphere into outer space, from subnuclear particles to 
galaxies, from events occurring in trillionths of a 
second to those that take thousands of centuries, and 
from temperatures near absolute zero to those meas
ured in tens of millions of degrees. 

Our mission is to apply science and engineering 
capabilities to problems of national security. This 
mission has expanded from the charge to design 
nuclear weapons-still the primary task-to include 
nonnuclear defense programs and a broad array of 
nondefense programs. We conduct extensive 
research in energy, nuclear safeguards and security, 
biomedical science, computational science, environ
mental protection and cleanup, materials science, 
and other basic sciences. In staff and technical capa
bilities, Los Alamos is one of the largest multidis
ciplinary, multiprogram laboratories in the world. 

For those of us who live and work here, Los Alamos 
offers challenge and discovery in a setting of great 
natural beauty. We welcome you to Los Alamos. 





In the early years , Los Alamos was a temporary 
town of haphazard buildings that resembled a 
frontier mining camp. 

Los Alamos residents had to pass through two 
guard stations to get in or out of town. In what was 
probably the most secret project ever undertaken by 
the United States, secrecy became a way of life. 

A crew prepares for the trial run at Trinity in south
ern New Mexico on May 7, 1945. This explosion of 
1 00 tons of TNT would have been an unforgettable 
sight had it not been outdone so soon afterward by 
the nuclear explosion on July 16. 

The Science of Challenge and Discovery 

The Laboratory's First Challenge 

In March 1943, a small group of scien
tists came to a remote mesa high above 
the Rio Grande, northwest of Santa Fe. 
Their mission was to design and build the 
world's first nuclear weapon. This chal
lenge, called Project Y, was part of the 
U.S. Army's secret World War II crash 
program to develop and produce a 
weapon that would unleash the huge 
amounts of energy produced during 
nuclear fission. 

Although radioactivity had been known 
since 1896, nuclear fission was not dis
covered until 1938. Immediately there
after, scientists all over the world began 
investigating fission and the possibility 
of a chain reaction that would release 
useful amounts of nuclear energy. 

The results of these investigations and 
the early recognition that uranium fission 
had military applications led a group of 
American scientists, including several 
refugees from Nazi Germany, to write to 
President Franklin Roosevelt. They per
suaded him to support a uranium research 
program to investigate nuclear power and 
nuclear weapons . 

The United States ' entry into World 
War II in 1941 and the belief that the 
Germans were working on an atomic 
bomb spurred the expansion of this 
research program into the massive Man
hattan Project, a wartime effort carried 
out with the utmost secrecy and urgency 
by the finest scientific and engineering 
talent available. 

Experimental work on nuclear fission 
culminated at the University of Chicago 
on December 2, 1942, when Enrico 
Fermi and his coworkers achieved the 
world's first nuclear chain reaction. 
Meanwhile, J. Robert Oppenheimer and a 
small group of well-known physicists at 
the University of California, Berkeley, 
were investigating theoretical possibili
ties for an atomic bomb. By late 1942, 
their studies had progressed so that 
experimentation in a laboratory was 
necessary. 
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Los Alamos has made major contributions to 
materials processing research and maintains 
extensive state-of-the-art facilities. Here, a 
sample of boron carbide is rapidly sintered in a 
microwave oven to produce a fine-grained 
ceramic. 

Los Alamos continues to lead the world in compu
tational science. Two GRAY Y-MP computers, 
recently installed, have increased the supercom
puting power of the Laboratory's main computer 
network to the equivalent of about sixty-five 
CRAY-1 computers. 

This computer image shows reddish orange areas where heat is rising from the earth's mantle. Such 
models of heat transfer from the interior of the earth help us understand some of the complex forces 
that build mountains and cause earthquakes and volcanoes. 

We are studying the unique supersonic combus
tion requirements of the National Aerospace Plane. 

The Science of Challenge and Discovery 

Several sites in the western United States 
were surveyed as possible locations for 
the new laboratory. Los Alamos was 
chosen because it offered isolation, a 
good climate, a sparse population, nearby 
government-owned land that could be 
easily acquired, and existing housing at 
Los Alamos Ranch School. 

Originally, Oppenheimer believed that 
one hundred scientists would be needed 
to develop the weapon. But more than 
three thousand civilian and military 
personnel were working at Los Alamos 
in July 1945, when the first nuclear test 
was successfully performed at Trinity 
Site in southern New Mexico. 

After the end of World War II, Los 
Alamos became a permanent institution 
that has achieved recognition as one of 
the finest scientific research laboratories 
in the world. 

Los Alamos Today 

Today the Laboratory is a multiprogram 
national laboratory of the U.S. Depart
ment of Energy, operated by the Univer
sity of California. The Laboratory 
encompasses more than forty-three 
square miles of mesas and canyons in 
northern New Mexico. The largest insti
tution in the area, it has an annual budget 
of about $1 billion and about seventy-six 
hundred regular full-time employees. 

For four decades Los Alamos has posi
tively influenced the local community by 
offering steady employment, creating a 
market for goods and services, and pro
viding Laboratory resources to local 
educators. Our impact on the economy 
of northern New Mexico is estimated at 
$3 billion per year; 38 percent of the jobs 
in our three-county area and 5 percent 

statewide are Laboratory related. 
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• FULFILLING OUR MISSION 

On July 13, 1989, the Beam Experiments 
Aboard a Rocket (BEAR) payload success
fully fired hundreds of neutral particle beams 
in space, lending support to the belief that a 
space-based missile defense system may 
someday be feasible. 

The focus of our neurobiological research is 
on neural processing. The general goal is to 
understand how signals such as light and 
sound are transformed by integrated systems 
of neurons in the brain. Projects include 
studies of the auditory processing of human 
speech and studies of the effects of drugs 
used to treat psychiatric disorders and drug 
abuse. 

The Laboratory's primary mission--ensuring 
the nation's security through nuclear weapons 
technology-depends on an outstanding 
science and technology base. To succeed in our 
primary mission and to be responsive to the 
broader mission of national security, which 
requires a strong defense, economic strength, 
and energy security, we conduct many pro
grams that complement the primary mission. 
And, we encourage new ideas that fit the long
term vision of a multidisciplinary laboratory. 

Most Laboratory research is a mix of academic 
disciplines that stimulate the creative thinking 
needed to meet today's scientific challenges. 
We pursue work in five major areas: nuclear 
weapons technology, nonnuclear defense tech
nology, energy and related technologies, chem
istry and materials, and basic science. This 
work has a tremendous effect on how we 
live-and how we hope to live in the future. 
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Earth-penetrating nuclear warheads repre
sent new possibilities in weapons systems. 
This particular warhead penetrated a foot of 
concrete and came to rest almost nine feet 
below the top surface. In subsequent tests, 
an improved warhead penetrated the 
concrete completely. 

The U.S. and Soviet flags flying from a derrick 
at the Nevada Test Site symbolize the mile
stone reached when scientists of both coun
tries participated in joint experiments to verify 
treaty compliance. 

Nuclear Weapons Technology 

For almost fifty years, Los Alamos has 
pursued basic and applied research and 
technology development to support the 
nation's nuclear deterrent. Our earliest 
contributions-the world's first nuclear 
explosives-speeded the end of World 
War II. 

Developing nuclear weapons continues to 
be a complex technical challenge. The 
physical conditions during a nuclear 
explosion go far beyond what can be 
easily duplicated in an ordinary labora
tory or simulated by computers. They 
involve materials, in some cases exotic 
materials, exposed to temperatures hotter 
than the interior of stars and responding 
to pressures greater than many million 
atmospheres (an atmosphere equals 14.6 
pounds per square inch). Scientists and 
engineers from many disciplines are 
required, and their tasks range from basic 
understanding and theoretical modeling 
to materials and engineering develop
ment, prototype fabrication, and diagnos
tics testing. 

The primary goals of our weapons pro
gram are to develop and maintain safe, 
secure, reliable, and credible nuclear 
weapons for the U.S. nuclear deterrent 
forces and to explore new concepts and 
basic technologies so that we are respon
sive to changes in national security 
requirements and avoid technological 
surprises. Our responsibilities span the 
research-to-retirement phases of nuclear 
weapons. We maintain a highly qualified 
staff, specialized laboratories, and experi
mental facilities to conduct this complex 
research and development. By the late 
1980s, more than 60 percent of the weap
ons in the nation's nuclear stockpi le were 
designed by Los Alamos. 

Underground nuclear testing is an essen
tial part of nuclear weapons develop
ment. This testing, which complies with 
international treaties, provides most of 
the data on weapons performance and, in 

Fulfilling Our Mission 

some cases, weapons effects. Knowledge 
gained from underground testing is criti
cal to maintaining our competence in 
nuclear weapons technology. 

A significant feature of our nuclear tech
nology program is providing technology 
options for verification of arms control 
treaties and nuclear testing agreements. 
A compact system developed by Los 
Alamos, called CORRTEX, can reliably 
determine the yield of underground 
nuclear explosions by measuring the 
shock waves from detonations. This 
system was used during two historic 

This image from a neutron pinhole camera, which 
is similar to that obtained during an underground 
nuclear test, gives us information about the per
formance of a nuclear device. 

nuclear tests conducted with scientists 
from the Soviet Union: the Joint Verifi
cation Experiments at the Nevada Test 
Site and at Semipalatinsk, the Soviet 
Union test site. 

We established the Arms Control Tech
nology Office to focus the Laboratory's 
technical support for arms control nego
tiations. The verification technology 
program provides technical, analytical, 
and other support to the Department of 
Energy. The office's activities include 
assessing foreign technology and devel
oping technology for on-site inspections. 
If new arms control treaties are negoti
ated and ratified, the demand for addi
tional verification technologies may 
increase. 
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This computer simulation shows a possible 
configuration of nuclear and conventional 
weapons stored aboard a submarine. 
Researchers use these simulations to opti
mize storage locations and radiation shielding 
for the nuclear weapons so as to provide a 
safe environment for crew members. 

We continue to develop extensive computer 
simulation and design codes to support our 
weapons programs. Computer simulations 
are less expensive than actual tests and 
provide information not directly observable 
in experiments. 

Nuclear weapons require special materi
als-in some cases expensive materials 
and in other cases materials that produce 
hazardous waste during fabrication. Los 
Alamos has extensive experience and 
resources to apply to research, develop
ment, and demonstration of technologies 
used in the processing and manufacturing 
of nuclear materials. These efforts are 
supported by programs in materials 
measurement, safety, radiation protec
tion, waste management, and environ
mental protection and restoration. 

The Department of Energy has estab
lished aggressive programs for environ
mental restoration and modernization of 
manufacturing methods at the nuclear 
weapons complex. We have unique capa
bilities and research ideas that can be 
used to reduce the cost of these programs 
and assure their quality. Recently we 
established a program office to coordi
nate and focus our efforts to support the 
modernization program. One important 
contribution is the development at Los 
Alamos of processing technologies for 
special nuclear materials that minimize 
hazardous waste products and reduce 
worker radiation exposure. 

We are attempting to duplicate the thermonuclear 
processes of the stars with our high-power Aurora 
laser system. This x-ray image of an imploded 
fusion target gives us information about the physi
cal processes that occur in laser-target interaction 
experiments. 

Fulfilling Our Mission 

As part of a national safeguards and 
security effort, we are exploring methods 
to provide computer system security and 
investigating advanced accounting tech
nology for nuclear materials. We work 
with the international safeguards program 
to help ensure that nuclear materials and 
resources intended for peaceful use are 
not diverted for improper purposes. 

To support our weapons program, we 
continue to develop extensive computer 
simulation and design codes. Advanced 
computational approaches can provide 
insights into phenomena not directly 
observable in experiments. With the 
increasing cost of tests and with the 
possibility of additional arms control 
agreements, the role of computational 
simulations is becoming more and more 
important. 

Our research in inertial confinement 
fusion (the thermonuclear fusion of light 
isotopes of hydrogen with the attendant 
release of energy) is of potential value to 
the weapons program. We use powerful 
lasers to provide the initiating conditions 
to produce controlled fusion in the labo
ratory, and we may also deduce informa
tion about some of the physics processes 
in nuclear weapons. An ultimate objec
tive is to determine if inertial fusion can 
be used to produce economical electric 
power on a commercial scale. 

Accomplishing inertial confinement 
fusion in the laboratory requires high
energy beams. We are concentrating pn 
the Aurora system, a short-pulse, high
power krypton fluoride laser that is the 
world's first prototype for demonstrating 
the complete technology of large-scale 
ultraviolet laser systems. 

Benefits of the nuclear weapons program 
extend well beyond the national security 
mission. This program provides scientific 
expertise and specialized resources that 
contribute to many other important 
national programs. 
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The free-electron laser generates light by 
converting part of an electron beam's energy 
into light. By properly arranging an array of 
magnets called a wiggler, through which the 
electron beam is passed, we can tune the 
light to almost any wavelength-a feature that 
makes this laser extremely versatile. 

Grazing reflections, which allow the intense 
beam of a free-electron laser to be redirected 
(by merely grazing the mirror), prevent 
damage to the optical surface of the mirror. 

At the Ground Test Accelerator (GTA), we will 
convert basic neutral particle beam technol
ogy into engineering prototypes and test both 
individual components and the prototypes as 
integrated systems. The GTA will demon
strate advanced-technology features required 
for a neutral particle beam system that must 
operate in space. 

Nonnuclear Defense Technology 

Although the Laboratory's primary mis
sion remains the application of science 
and engineering technology to ensure the 
nation's nuclear deterrent, we devote 
almost one-fourth of our effort to non
nuclear defense programs funded by the 
Department of Defense. This research 
includes efforts in directed-energy 
weapons, defensive lasers, and conven
tional defense. 

In the area of directed-energy weapons, 
we are investigating the use of neutral 
particle beams (NPBs) for the Strategic 
Defense Initiative. A recent test called 
BEAR (Beam Experiments Aboard a 
Rocket) successfully fired the world's 
first neutral particle beam in space_ 
Although Los Alamos was responsible 
for the technical direction of BEAR, the 
project was a team effort with several 
industrial contractors. 

Another major activity in our NPB devel 
opment program is the Ground Test 
Accelerator (GT A), with which we will 
perform experiments to produce high
brightness particle beams. When fully 
operational, the GT A will demonstrate 
several advanced features required for an 
NPB system that operates in space. NPB 
technology could also have numerous 
nonmilitary applications in industry and 
medicine. 

Fulfilling Our Mission 

Laser research is not new to Los Alamos. 
Because of their many potential military 
and energy applications, we have worked 
to develop high-power lasers since the 
late 1970s. In our research programs, we 
are developing a variety of laser systems 
that range from free-electron lasers 
(FELs) for ballistic missile defense to 
advanced short-wavelength lasers that 
may be used to produce more miniatur
ized integrated circuits. 

Our FEL program, which plays a major 
role in the Strategic Defense Initiative, 
differs from other approaches in that we 
use an electron-beam accelerator driven 
by radio-frequency power. This feature 
has important advantages for transmitting 
powerful light beams to distant targets. 

Advances in FEL technology have also 
enabled us to address the next major step 
in large-scale production of integrated 
circuits. By using an FEL to generate 
ultraviolet light with very short wave
lengths and by using highly reflective 
mirrors, we expect to develop an efficient 
way to produce semiconductor chips that 
will be ten to twenty times more effective 
than current chips. 

Los Alamos scientists have developed an 
optically pulsed, laser-driven injector, 
called a photoinjector, that improves the 
performance and reduces the cost of 
operating the FEL. The photoinjector 
opens the door to a host of medical and 
industrial applications: FEL light can be 
used to coagulate, cut, or remove tissue 
and to interact selectively with specific 
cells. It also has possible uses in fields 
such as welding, communications, and 
chemical processing. 
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Computer modeling is fast becoming a major tool for developing protective armor. On the left are 
computer simulations of a metal rod penetrating a steel plate. Researchers compare these simulations 
with x-ray photographs of an actual ballistic impact (right) . They use the information to better 
understand the dynamics of projectiles and to improve weapons design. 

Fulfilling Our Mission 

Both the NPB and FEL programs are 
team efforts with industry that exemplify 
how a national laboratory and private 
companies can work together to solve 
national defense problems. These 
collaborations with industry will help 
transfer technology from the laboratory 
to the private sector. 

In advanced conventional munitions, our 
projects both use and broaden the compu
tational capability and technology base 
that support the nuclear weapons pro
gram. Our experience in high explosives, 
materials research, and a wide range of 
multidisciplinary programs contributes to 
the success of our conventional weapons 
research. Explorations into the influence 
of advanced armors, munitions, and 
novel weapons on future battlefields take 
advantage of Laboratory expertise in 
areas such as dynamic testing and theo
retical design. 

Los Alamos was designated the 
Advanced Technology Assessment 
Center (AT A C) to help the army develop 
both highly protective armor for its own 
forces and new methods for piercing 
enemy armors. AT AC will test and 
assess the effectiveness of a variety of 
proposed solutions to armor/anti-armor 
problems. A primary goal of AT AC is to 
facilitate the flow of resultant technology 
to private industry. 

Many experts believe that over the next 
decade drug trafficking, terrorism, and 
low-intensity conflict will pose the most 
likely threat to national security. With 
this in mind, we an; developing instru
ments for detecting drugs, explosives, 
and nerve agents, and we have produced 
prototype equipment for special military 
operations. 

Ever-changing national security require
ments present significant challenges and 
opportunities for the Laboratory. Using 
the expertise gained in nuclear weapons 
research, we can make important contri
butions to both strategic defense and 
conventional weapons. 
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The SP-1 00 space reactor is designed to 
serve as a long-lasting source of power for 
future space missions. Heat generated in the 
core is transported by one hundred twenty 
high-temperature heat pipes to thermoelectric 
converter elements, where part of it is 
converted into electricity. 

Energy and Technology 

Our energy and technology programs 
focus primarily on developing reliable, 
economic, and environmentally sound 
technologies that can help ensure an 
adequate supply of energy for the nation. 
To meet this need, we are involved in 
research that ranges from tapping renew
able energy sources to studying the envi
ronmental effects of energy use. In 
addition to energy-related research, we 
have responsibilities that involve the 
nation's new production reactors, arms 
control and verification, and the transfer 
of technologies to the private sector. 

National priorities change, and our 
energy and technology programs must 
change with them. Laboratory 
researchers are making a major 
effort to help solve problems relat
ing to fossil energy. Because con
ventional oil recovery techniques 

can extract only 25 to 30 percent of the 
oil believed to be in domestic reserves, 
an estimated three hundred billion barrels 
remain unexploited. New and enhanced 
oil recovery technologies are needed to 
allow companies to tap these large, 
currently unexploited reserves in the 
United States. 

Experiments with the ZT-40M are providing important data on the reversed field pinch approach to 
magnetic confinement fusion. 

Fulfilling Our Mission 

Late in 1988, the Department of Energy 
initiated the Oil Recovery Technology 
Partnership to transfer technology from 
Los Alamos and Sandia National Labora
tories to industry. Both laboratories have 
contributed to developing technologies 
that are potentially useful to the oil 
industry. 

In addition to our weapons-related 
inertial confinement fusion work, we 
are studying ways to harness fusion 
energy-the process that powers the 
stars-for generating electrical power. 
Our approach focuses on systems that use 
magnetic fields to confine the high
temperature, high-pressure plasma fuel. 
We are developing dense plasmas as a 
way to simplify production and poten
tially lower the cost for magnetic fusion 
energy. 

Laboratory researchers are studying the 
fusion fuel cycle itself. We must learn to 
handle, process, and recycle the heavy 
hydrogen fuels required for controlled 
fusion reactions. Los Alamos has the free 
world's only plant for developing and 
testing a complete and integrated fuel
handling system for fusion reactors, the 
Tritium Systems Test Assembly. This 
system can handle the tritium (a heavy 
isotope of hydrogen) required for a 
fusion power plant comparable in power 
output to many commercial coal-fired 
power plants. 

The Laboratory also develops technolo
gies related to nuclear fission reactors. 
Nuclear fission, pioneered by the Labora
tory years ago, now provides 18 percent 
of the nation's electric power. To help 
ensure the safety of nuclear power plants, 
we created computer programs that pre
dict and analyze reactor behavior during 
simulated accidents. Our goal is to under
stand what happens during accidents so 
that we can avoid them or minimize 
their effects. 
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Through our international technology assis
tance efforts, we provided data on local 
geothermal resources to the government of 
St. Lucia. Here, a native of St. Lucia exam
ines sulfur deposits at a geothermal area. 

For more than twenty years, Los Alamos 
has made important contributions to 
safeguarding nuclear materials. Our 
safeguards and security experts work 
with the International Atomic Energy 
Agency (IAEA) and key nations to create 
a credible global safeguards verification 
system. Los Alamos has developed many 
tools used by IAEA inspectors for on
site, nondestructive assays of nuclear 
materials , and all IAEA inspectors 
receive part of their training at Los 
Alamos. 

Los Alamos recently was named the lead 
laboratory for providing comprehensive 
and independent reviews of the prelimi
nary designs for the new production 
reactors that will replenish the nation's 
supply of tritium. We are responsible 
throughout the program for verifying that 
all performance and production goals are 
met safely and reliably. 

The domestic renewable energy resource 
is enormous, hundreds of times larger 
than current domestic energy consump
tion, and is expected to increase steadily. 
In the hot dry rock project, scientists 
study geothermal energy, a seemingly 
inexhaustible source of energy within the 
earth's crust. This renewable resource 
can be found in almost every part of the 
country and has few effects on the envi
ronment. A vigorous alternative-fuel 
program focuses on fuel cells as a substi
tute for the internal combustion engine. 
More efficient and cleaner burning than 
the internal combustion engine, fuel cells 
could become a practical power source 
for the transportation and utility 
industries. 

National debate has intensified on the 
environmental effects of nuclear weapons 
production, energy use, and global 
changes-topics that concern both the 
public and government agencies. For 
example, the Departments of Defense 
and Energy closely monitor their facili
ties to assess environmentally safe opera
tions. We are directing a major effort 
toward environmental cleanup and 
civilian and defense waste management 
problems, most of which are related to 
hazardous and toxic wastes. Based on our 

Fulfilling Our Mission 

far-reaching experience in managing 
radioactive wastes, we are well qualified 
to address these issues. 

Los Alamos, Oak Ridge, and Argonne 
national laboratories were named Super
conductivity Pilot Centers by the Depart
ment of Energy. Our part of the program 
focuses on synthesizing new materials to 
use as superconductors-materials that 
can transmit e lectricity with no loss of 
energy and have possible applications in 
energy conservation. 

Arms control and verification have been 
important Laboratory activities since 
1963, when the Limited Test Ban Treaty 
was ratified. The treaty requires monitor
ing any nuclear tests in the atmosphere, 
ocean, or outer space. Los Alamos con
tinues to have the principal monitoring 
responsibility for outer space. 

Today we see the need for verification 
technology in many areas besides nuclear 
test monitoring. Controlling weapons in 
space presents technical challenges, as do 
the very difficult problems of verifying 
chemical and biological warfare treaties. 
We are trying to ensure that our technical 
capabilities address verification problems 
of the coming decades. 

Through the International Technical 
Assistance Program, we share our scien
tific capabilities with other nations. Our 
goal is to strengthen the technical bases 
of participating countries by developing 
their natural resources and enhancing 
their energy planning capabilities. For 
example, the Central American Energy 
Resources Project assists developing 
nations in tapping indigenous energy 
sources to replace costly energy imports . 
Participating in this project are Guate
mala, El Salvador, Honduras, Costa Rica, 
and Panama. 
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We are developing high-temperature super
conducting infrared detectors that can "see" 
cold objects, such as tanks at rest or satel
lites in outer space, in spite of darkness or 
weather conditions. Current detectors sense 
only hot objects. The ability to detect cold 
objects is important to U.S. defense and to 
verification of arms control treaties. 

Chemistry and Materials Research 

Since its beginnings, Los Alamos has 
emphasized excellence in chemistry and 
materials science. Work in these areas is 
central to our multidisciplinary approach 
to research-and essential to our mission 
of national security. 

In a far-reaching materials science and 
technology program, the Laboratory 
conducts research in metallurgy and 
ceramics, high-temperature super
conductivity, materials chemistry, and 
condensed-matter physics. We study the 
properties of materials under extreme 
conditions such as high pressure, high 
electric or magnetic fields, and high 
irradiation to predict failure limits and 
also to develop materials that better 
withstand these extreme conditions. 

New technologies often are limited by 
available materials to do the job. Devel
oping and fabricating new substances 
tailored for particular applications are 
increasingly important to defense, 
energy, communications, and environ
mental control. Los Alamos recently 
designed a new class of superstrong 
polymers, with applications in both 

This computer-generated drawing shows the alignment of superstrong polymer molecules-an entirely 
new class of polymers. Superstrong polymers may become stronger, lighter-weight replacements for 
metals, ceramics, and other materials in various structural applications, such as automobile and air
plane parts, armor, protective clothing, and building materials. 

Fulfilling Our Mission 

defense and industry, that have strength 
in three dimensions, rather than only one, 
and could be used in highly stressed 
components of airplanes, automobi les, 
and machines. 

Stringent requirements for special 
materials needed in nuclear weapons also 
lead to new techniques for developing 
and fabricating strategic materials
techniques that often have commercial 
applications. New materials have been 
developed as well, such as inexpensive, 
lightweight but tough ceramics for armor 
and high-temperature applications. 

Many existing applications of specialty 
materials can benefit from novel process
ing ideas, such as developing plasma
spray methods for manufacturing layered 
composites for high-strength applica
tions. Because beryllium has an attractive 
combination of high strength and low 
density, we are trying to develop novel 
beryllium alloys that will retain strength 
and toughness at high temperatures for 
aerospace use. 

Our chemistry expertise-including 
radiochemical, actinide (subset of radio
active elements), analytical, physical, 
nuclear, and environmental, to name a 
few important areas-is a significant part 
of most Laboratory programs. Radio
chemical diagnostics of weapons tests 
plays a major role in maintaining a strong 
national defense. Our expertise
matched nowhere else in the world
results from our pioneering work in 
developing radiochemistry as an essential 
tool for nuclear weapons test diagnostics. 
Work to determine the energy release of 
all Los Alamos nuclear tests at the 
Nevada Test Site provides many details 
of the physics and chemistry of nuclear 
explosions. 

In actinide research, we are developing a 
highly efficient method for using power
ful oxidative fluorinating agents to 
recover and purify plutonium. In another 
effort, we discovered that extremely 
strong acids attack highly resistant mate
rials containing actinides. This abi lity is 
unmatched by any other known class of 
compounds and should prove useful in 
plutonium reprocessing operations. 
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This plume was generated during the prepa
ration of high-temperature superconducting 
th in films. The blue light is scattered laser 
radiation , and the white plume is due to 
emission from the laser-generated plasma. 

Analytical chemists perform tens of 
thousands of analyses annually on thou
sands of samples. We analyze for any 
element in the periodic table, many of 
which are associated with production and 
research activities at the Laboratory's 
plutonium facility. 

Our expertise and capabilities in physical 
chemistry provide essential support to 
numerous programs. Efforts are under 
way to more fully understand energetic 
materials and to enhance the effective
ness of explosives. We are also studying 
the unique supersonic combustion 
requirements of the National Aerospace 
Plane propulsion system. In a laboratory 
that simulates the environment of low
earth orbit, we test how materials survive 
in space. Another major project involves 
understanding the fundamental chemistry 
necessary to convert the vast resources of 
natural gas (methane) into easily trans
portable natural fuel (methanol). 

Laser systems developed at Los Alamos 
are important to national efforts such as 
inertial confinement fusion and strategic 
and tactical defense. For the inertial 
confinement fusion program, we are 
evaluating the krypton fluoride laser 
developed at Los Alamos as a possible 
spark plug for the fusion reaction. 

At Yucca Mountain, located adjacent to the Nevada Test Site, we evaluate geologic formations in an 
area that is a possible repository for high-level nuclear waste. Characterizing Yucca Mountain is one of 
our largest nuclear waste research efforts. 

Fulfilling Our Mission 

The first-generation krypton fluoride 
laser-Aurora-recently achieved an 
important milestone by producing powers 
of I 00 trillion watts per square centi
meter. We are designing an extreme 
ultraviolet free-electron laser that would 
be tunable and brighter than any avail
able in this spectral range and would 
have broad applications in chemical, 
materials , and biological sciences. 

Los Alamos is a national resource for 
radioactive isotopes. These tracers, which 
we ship all over the world, are valuable 
tools in physics, chemistry, and biology, 
and we use them in our own nuclear 
medicine effort, especially for earlier 
detection and treatment of disease. The 
National Institutes of Health's National 
Stable Isotope Resource at Los Alamos 
produces specific isotopic compounds 
that are the necessary starting point for 
many health-related investigations and 
environmental problem solving. 

To help solve environmental problems 
such as acid rain, ozone depletion, and 
hazardous waste, we study the inter
actions of raw materials and processes 
that generate possibly harmful wastes, 
and we design and implement environ
mental control strategies. Our ultrasensi
tive mass spectrometer laboratory , the 
Advanced Radiochemical Weapons 
Diagnostics Facility, is one of the 
world's best for measuring hazardous 
material in the environment. 

One of our largest nuclear waste research 
efforts--characterizing Yucca Mountain , 
Nevada, as a possible repository for high
level nuclear waste--depends on multi
disciplinary capabilities and unique 
analytical expertise to understand the 
extremely complicated environment of 
the potential waste repository. A crucial 
part of our work is evaluating the likeli
hood that radioactive materials will 
migrate from the repository into local 
groundwater. 
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A three-dimensional computer model was 
used to simulate the dispersion of pollutants 
in a mountainous area north of Grand Junc
tion , Colorado. This model is useful for 
weather forecasting and air quality predic
tions. Adapted for use on microcomputers, it 
represents a cost-effective tool for conducting 
atmospheric research . 

~!tilling Our Mission 

Basic Research 

The search for new knowledge 
-basic research-is a never- _..- srr 

ending quest to understand t 
the universe and to improve the } 
quality of life. Challenges and 0( 
discoveries in basic research often 

Much basic research at Los 
Alamos since the 1940s 
has been in physics. Sup-lead to new ideas or applications, the 

practical but unpredictable consequences 
of scientific inquiry. 

As a multidisciplinary scientific institu
tion, Los Alamos carries out basic 
research of the highest quality in an 
extensive range of scientific fields, from 
nuclear and particle physics to the bio
sciences. This research is helping us 
understand issues as varied as environ
mental contamination, energy, waste 
disposal, susceptibility to diseases, and 
physical processes that govern wind and 
turbulence. 

Long strands and loops of cosmic string, an 
extremely heavy and extremely thin form of matter, 
may account for the patterns of stars and galaxies 
we observe. 

porting this research is the 
Clinton P. Anderson Meson Physics 
Facility, which houses the world's most 
powerful and sophisticated medium
energy proton accelerator. With its 
unique accelerator-generated beams of 
subnuclear particles, scientists study 
fundamental laws and interactions of 
particles, condensed-matter and atomic 
physics, and nuclear structure and 
chemistry. 

A new direction in physics research is 
our "bright source" experimental pro
gram. Scientists are analyzing the inter
action of matter by using very intense 
laser beams under conditions that cannot 
be studied with conventional methods. 
Using our Bright Source II laser, we 
examine atomic states and processes in a 
precise way that no other method has 
rivaled. 

Supporting all our research at Los 
Alamos is our strong capability in com
putational science, especially advanced 
computational modeling and parallel 
processing. Because of this capability, 
the Laboratory was chosen by the 
National Science Foundation to become 
part of a consortium (with Rice Univer
sity, the California Institute of Technol
ogy, and Argonne National Laboratory) 
to establish a Science and Technology 
Center for Research in Parallel Comput
ing. The Laboratory's combination of 
technological skills and resources in 
computational science and the bio
sciences has made it the home of many 
national resources and special 
capabilities. 
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Scientists at Los Alamos have identified the 
coded DNA component, called the telomere, 
found at the end of the chromosome. The 
lightest spots indicate hybridization-a proc
ess in which a repetitive DNA probe has 
bound to chromosomal DNA-at the telo
mere. The large object in the top section of 
the photograph is a cell nucleus. Understand
ing DNA sequences is important for mapping 
human chromosomes and for studying the 
functions of repetitive DNA. 

Los Alamos has pioneered in 
applying several unique 
resources to the study of life 
sciences that were developed 
in our physics program. 
Magnetoencephalography 
is a new concept based on 
the ability to sense very 
weak magnetic fields, thus 
allowing noninvasive monitor
ing of human brain activity. 
Accelerator-related technology pro-
vides tools for improved biomedical 
techniques, instruments, and calculations. 
A key element of these programs is our 
successful collaboration with the aca
demic and private sectors. 

Los Alamos is one of two national 
Centers for Human Genome Studies. The 
goal is to map and sequence the human 
genome, that is, the full set of instructions 
for a human being. This research is cru
cial to determining the genetic basis of 
many human diseases; so far, more than 
four thousand genetic diseases have been 
identified. 

Techniques developed for studying gene 
structure are also useful in studying DNA 
damage and repair. In response to world
wide requests for DNA from specific 
human chromosomes for research, Los 
Alamos and Lawrence Livermore 
National Laboratory collaborated to con
struct recombinant DNA libraries. The 
gene library project, together with 
GenBank, the national computer library 
for storing and studying nucleic acid 
sequences, provides a sound basis for 
associated work by the Center for Human 
Genome Studies. 

In addition to genetic issues, we are 
investigating the health risks associated 
with exposure to radiation and other occu
pational hazards. In epidemiological stud
ies, we examine mortality rates, disease 
incidence, and causes of death in pluto
nium-exposed workers and unexposed 
workers in six major Department of 
Energy installations. With information 
from these studies, we can validate and 
improve computer models and evaluate 
the effects of plutonium in the environ
ment on the general population. 

Fulfilling Our Mission 

One issue of special concern to the nation 
is the protection and cleanup of the envi
ronment. Los Alamos bioscientists are 
studying several ways to mitigate envi
ronmental problems caused by nuclear 
and chemical waste. In related studies, 
we have shown that jimsonweed and 
cells derived from this plant can absorb 
metallic ions from solution . We are char
acterizing the metal-absorbing compo
nents of the plant cells so we can produce 

I 
this material for particular applications, 
such as removing metals from industrial 
waste before it is discharged into the 
environment. 

In our atmospheric sciences program, we 
are investigating-both experimentally 
and theoretically-the influence of ter
rain on the transport and diffusion of 
gases. Applying principles and models 
developed from a combination of unique 
disciplinary skills will make our regional 
environmental assessments more reliable. 

Our broad range of basic research keeps 
us at the forefront of new scientific and 
technical knowledge. Excellence in basic 
research enables us to perform our pri
mary mission while providing important 
general benefits to society. 

27 





1 
I 

• INTERDISCIPLINARY RESEARCH Central Computing Facility 
CENTERS AND RESOURCES 
FOR CREATIVE THINKING Los Alamos has been in the forefront of 

scientific computing since the 1940s. 
Today our computing capabilities equal 
or exceed those of any other scientific 
computing center in the world . The Inte-

Computation has now joined theory and 
experiment as an investigative tool. Scientists 
who once were limited to their laboratories 
can , with the help of computers, soar to the 
far reaches of the galaxy or move forward 
and backward in time. 

grated Computer Network (ICN) consists 
of computing power equivalent to about 
sixty-five CRA Y - 1 computers. We can 
store more than eleven trillion bytes of 
data in about four million files; 95 per
cent of that information can be retrieved 
in less than six seconds by a system that 
was developed here and is being dupli
cated elsewhere. Our powerful comput
ing capabi lities are involved in every 
major program in the Laboratory. They 
play a significant role in understanding 
such diverse research as human genetic 
structure, safe nuclear reactor designs, 
and heat transfer in the earth 's mantle. 

Advanced Computing Laboratory 

In 1988, we establi shed an Advanced 
Computing Laboratory that will serve as 
a gateway for interactions with universi
ties, industry, and government. This 
laboratory wi ll provide an innovative 
environment and experimental comput
ing hardware to study computer applica
tions and problems of the future . Its 
approach is to team computer scientists 
and applied mathematicians with physi
cists, chemists, biologists, and other 
scientists. These teams will have access 
to the most up-to-date computing equip
ment and wi ll help drive the development 
of leading-edge computing technology. 

Institute of Geophysics and 
Planetary Physics (IGPP) 

In 1946, the University of California 
formed the IGPP at its Los Angeles cam
pus to serve as a center for scientists 
working in the many specialties relevant 
to the Earth and other planets. In 1980, a 
branch was established at Los Alamos, 
bringing to five the number of IGPP 
branches. A special purpose of the Los 
Alamos branch is to develop stronger ties 
between researchers at the Laboratory 
and those on the University campuses. 
The branch supports broadly based 

research in geology, geochemistry, geo
physics, atmospheric sciences, space 
sciences, and astrophysics . 

Center for Nonlinear Studies 

The center conducts scientific research 
on nonlinear problems, encourages inter
disciplinary research, and encourages 
interactions between Laboratory and 
university mathematicians and scientists. 
Nonlinear processes are characterized by 
chaotic features or by the abrupt appear
ance of integrated structures (such as 
vortices, tornadoes, and hurricanes) or by 
both. Because many of the Laboratory's 
energy and defense programs involve 
complex nonlinear phenomena, develop
ing analytical methods for nonlinear 
systems has broad applications. 

Center for Materials Science 

The center was founded in 1981 to focus 
materials research and development 
activit ies within the Laboratory and 
strengthen interactions with the national 
materials science community. The center 
supports workshops, visitors, and col
laborations with uni versity researchers. 
Virtually every experiment or design that 
we undertake is limited by the under
standing or availability of materials to do 
the job. 

Los Alamos scientists are using a magnetic field to 
produce highly anisotropic conducting polymers 
whose electrical conductivities are comparable to 
those of metals such as copper. These polymers 
are flexible, lightweight, and easy to produce, with 
possible applications in microelectronics and the 
aerospace industry. 
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Data compression dramatically reduces the 
file size of a digitized image while retaining 
the quality of the original file. Top. This frame 
shows the original digitized image of a man
drill. Bottom. The amount of data required to 
display this image was reduced to 1132 of the 
original amount-yet the quality of the two 
images appears equal. 

Center for National Security Studies 

The center is a studies and analysis 
organization whose research focuses on 
the interaction between technology and 
policy. It promotes and conducts long
term research in defense policy and arms 
control. The center helps Laboratory 
management and technical staff address 
national defense needs by providing 
insight into national security policy, strat
egy, and technology issues and by assist
ing in long-range planning. The staff is 
an interdisciplinary one, and there is an 
active visitor and consultant program. 

Center for Human Genome Studies 

The center was establi shed in 1988 to 
locate and then decipher the chemical 
structure of the estimated one hundred 
thousand genes in the human body. In 
carrying out the work of the center, Los 
Alamos will build on its extensive experi
ence with flow cytometry, the GenBank, 
and its Human Genome Project. New 
biotechnology will be available for com
mercial development as it is implemented. 
Studies of the human genome promise to 
open a new era in medicine. 

Interdisciplinary Research Centers 

Exploratory Research and 
Development Center (ERDC) 

The ERDC program emphasizes basic 
research , exploratory research and devel
opment, and applications development. 
In 1988, the Department of Energy desig
nated Los Alamos one of three national 
pilot centers for high-temperature super
conductivity. The Pilot Center, which is 
part of the ERDC, will help meet indus
try's need to move quickly from research 
to the marketplace. Close collaboration 
with industry strengthens both the scien
tific base and the applications orientation 
of this research. 

Industrial Applications Office 

Recently we have focused on a signifi
cant and growing role for the Labora
tory-support of national technological 
competitiveness. Goals of the Industrial 
Applications Office are to establish new 
collaborations with U.S. industry and 
help transfer appropriate technologies to 
the private sector. In addition, we are 
working to include the nation's universi
ties in cooperative ventures with the 
national laboratories and industry. 

Developing high-temperature superconductors-materials that conduct electricity with minimum res is· 
lance-is a major effort at Los Alamos. To increase strength, these matenals often are annealed at 
temperatures as high as 950°Celsius. 
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The BGO Ball is a new particle detector at 
LAMPF. Its name comes from the use of 
bismuth germanate (BGO) as the principal 
scintillating material. 

This Cockcroft-Walton generator, one of three at 
LAMPF, provides the first stage of acceleration for 
the particles in their half-mile-long journey through 
the accelerator. 

The J. Robert Oppenheimer Study Center houses the Laboratory's extensive technical library and 
provides space for meetings and conferences. 

Interdisciplinary Research Centers 

Clinton P. Anderson Meson Physics 
Facility (LAMPF) 

The Meson Physics Facility is the world's 
largest and most sophisticated medium
energy proton accelerator, which we oper
ate for the physics research community 
worldwide. The present LAMPF user 
group consists of approximately eight 
hundred scientists from the United States 
and abroad. LAMPF is used to study 
nuclear and elementary particle physics, 
atomic physics, nuclear chemistry, radio
biology, and condensed-matter physics. 
Research results have been applied to 
medicine, isotope production, defense 
science, and materials structure. 

Manuel Lujan Jr. Neutron Scattering 
Center (LANSCE) 

LANSCE provides a state-of-the-art, 
pulsed-neutron-scattering capability for 
research in atomic and magnetic structure, 
condensed-matter structure and dynamics, 
and structural biology. This center, like 
LAMPF, serves the worldwide research 
community through a formal user's group. 
LANSCE, which uses proton pulses from 
LAMPF to produce intense bursts of neu
trons, provides unique opportunities to 
conduct vital applied research as well as 
world-class basic research. 

J. Robert Oppenheimer Study Center 

The Study Center houses an extensive 
technical library, including over three 
hundred thousand bound volumes, one 
million classified and unclassified reports, 
and current subscriptions to two thousand 
journals. Foreign publications make up a 
significant part of the total collection. The 
Study Center offers a place where employ
ees can meet with colleagues from indus
try, government, universities, and other 
laboratories. The building lends itself eas
ily to the needs of different visitors-from 
symposia to technical workshops to inter
national groups requiring simultaneous 
translation capabilities. Laboratory press 
conferences and briefings are held here, as 
well as special functions for visiting 
dignitaries. 
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As part of the Educational Outreach effort, 
Laboratory volunteers take special programs to 
area schools. 



Because Los Alamos is a large, multi
disciplinary laboratory, we need a diverse 
work force-from physicists and engineers 
to statisticians and environmental scientists. 

The Laboratory employs more than nine 
thousand people, including about seventy-six 
hundred regular full-time employees. Of these, 
more than three thousand are technical staff 
members, over two thousand are technicians, 
and the remainder are administrative and general 
support personnel. 

About 50 percent of the technical staff members 
hold doctors' degrees, 26 percent have masters' 
degrees, and 23 percent have bachelors' degrees. 
Almost 34 percent of the technical staff have 
degrees in engineering, 28 percent have degrees 
in physics, 12 percent have degrees in chemistry, 
and the remaining 25 percent represent a wide 
range of other technical disciplines, including 
mathematics, computational science, and the 
geosciences and biosciences. 
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During the summer, the Laboratory hires 
qualified undergraduate and graduate 
students to work in physics, engineering, 
mathematics, chemistry, biology, computer 
science, computer graphics, and materials 
science. 

Educational and Employment Opportunities 

Professional Development and 
Benefits 

Many opportunities for training and pro
fessional development, both formal and 
informal, exist at the Laboratory. Some 
of these special programs provide tuition 
assistance for career development, 
graduate thesis support, and self-study 
programs through the Learning 
Resources Center. The Laboratory also 
offers nearly three hundred courses each 
year in technical management, communi
cation, and office administration fields to 
enhance and upgrade employee skills. 

Regular full-time and part-time employ
ees are eligible for a comprehensive 
benefits program that includes a variety 
of health and life insurance plans, a 
retirement program, and a liberal sick 
and vacation policy. Regular full-time 
employees earn two days of vacation 
each month, in addition to receiving 
eleven paid holidays yearly. 

The Laboratory's Wellness Center pro
vides employees with numerous health 
and fitness programs. The Center offers 
health programs in weight management, 
cholesterol reduction, smoking cessation, 
and stress management. Exercise pro
grams include aerobic and conditioning 
classes in addition to classes on how to 
get started, stretch, and use aerobic 
weight training equipment. The center 
maintains fitness equipment at its main 
center and in twenty-eight outlying sites. 

For information about employment at 
Los Alamos, contact: 

Employment Group 
Mail Stop P209 
Los Alamos National Laboratory 
Los Alamos, NM 87545 
505/667-8622 

Special Employment Programs and 
Opportunities 

The Laboratory offers a variety of special 
employment programs to meet specific 
Laboratory needs and goals. Individual 
programs and opportunities are available 
for undergraduates, graduate students, 
recent recipients of Ph.D. degrees in sci
ence, service academy cadets and officers, 
and scientists who have achieved stature 
in their fields. 

The Undergraduate Student Program offers 
summer and part-time work experience for 
students from all over the United States. 
The Graduate Research Assistant Program 
provides students with relevant research 
experience while they are pursuing gradu
ate degrees. Postdoctoral Research 
Appointments are available for distin
guished Ph.D. recipients who want to 
pursue creative scientific research. 

Additional programs include the GEM 
Fellowship Program for minority students 
pursuing a master's degree in engineering 
or the natural sciences; the University 
Cooperative Program, which alternates six 
months of work and school for New 
Mexico undergraduates studying science, 
mathematics, engineering, technical writ
ing, or accounting; and the Historically 
Black Colleges and Universities Program, 
which prepares graduates and under
graduates for science-related careers by 
providing them with work opportunities 
at the Laboratory. 

Other opportunities enhance the Labora
tory's interaction with industry and the 
academic community. Some participants 
come to the Laboratory for specific assign
ments on short-term appointments; others 
do research using unique Laboratory 
resources and user facilities, such as the 
Van de Graaff accelerator, Omega 
West research reactor, and LAMPF. 

Information on the above special programs 
and opportunities may be obtained from: 

Special Employment Programs 
Mail Stop P290 
Los Alamos National Laboratory 
Los Alamos, NM 87545 
505/667-4536 
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• SCIENCE IN A 
NATURAL SETTING 

The natural beauty of Los Alamos includes 
snow-capped mountains, pinon and ponderosa 
pine, blue skies, and sweeping vistas. The 
climate offers cool summer days, enough snow 
in winter for downhill and cross-country 
skiing, and sunshine all year. Daytime high 
temperatures average seventy-two degrees 
from April through September and forty-seven 
degrees from October through March. Average 
humidity is 40 percent and total annual pre
cipitation is about eighteen inches. Snowfalls 
can be heavy, with a total of fifty inches each 
winter, but the snow melts quickly, leaving 
most streets and sidewalks clear within a 
few days. 

Pajarito Mountain Ski Hill, owned and oper
ated by a volunteer group of residents, is 
located five miles west of the town. It has four 
chair lifts and more than thirty-five runs, the 
majority suitable for intermediate skiers, and 
receives an average annual snowfall of one 
hundred fifty inches. Many cross-country ski 
trails are nearby. 

Clear mountain air and bright, sunny days 
encourage a variety of outdoor activities. 
Hiking trails abound for both the casual 
stroller and the avid backpacker. Fishing is 
permitted in nearby streams of the Jemez 
mountains or close to town at Los Alamos 
reservoir, a favorite place for children. Hunters 
can find an abundance of game in season. 
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The Larry R. Walkup Aquatic Center is one of 
many recreation spots in Los Alamos. 

Santa Fe Baldy in the Pecos Wilderness is a 
challenging peak for hikers and backpackers. 

Science in a Natural Setting 

Both recreational and competitive bicyclists 
are active, taking advantage of the beautiful 
scenery and challenging terrain. Runners and 
joggers appreciate the canyon and forest trails 
and the local track. In addition, five exercise 
par courses-one in Los Alamos, one in White 
Rock, and three on Laboratory property-offer 
graded exercise. 

Los Alamos County maintains an eighteen
hole golf course, an Olympic-size swimming 
pool, and several county parks, with ball fields, 
tennis courts, picnic areas, and playgrounds. 

Both cross-country and downhill skiing are within easy reach of Los Alamos. 
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Ashley Pond in downtown Los Alamos com
memorates Mr. Ashley Pond, founder of Los 
Alamos Ranch School. 

The Community 

Most of the eighteen thousand Los 
Alamos community members have come 
from other cities and states to make their 
homes in Los Alamos. There are two 
distinct areas of Los Alamos: the town
site, called "The Hill ," and White Rock, a 
satellite community located ten miles 
away. The Hill , at an elevation of 7,150 
feet, has eleven thousand residents. 
White Rock, at 6,900 feet , has about 
seven thousand residents. 

Until 1957 Los Alamos was a closed 
community with strict security controls 
on residents and visitors. Everything was 
federally owned, from houses to utilities. 
Now all residential property is privately 
owned, and Los Alamos County owns 
and operates most of the community 
services and assets. 

Most Los Alamos residents are Labora
tory or contractor employees and their 
families. About 60 percent of the total 
Laboratory work force lives in the com
munity. The rest commute from 
Espanola, twenty miles north of Los 
Alamos; Santa Fe, thirty-four miles 
southeast; and other communities within 
a hundred-mile radius of the Laboratory. 

Chamisa Elementary School in White Rock is one of seven schools in the county. 

Science in a Natural Setting 

Schools 

The Los Alamos school system has a 
nationwide reputation for excellence. 
Each year an average of fifteen Los 
Alamos High School students become 
National Merit Finalists-from a school 
population that could be expected to have 
two or three finalists. The strength of the 
schools ' academic program is also dem
onstrated in standardized test results; 
each year Los Alamos students score 
well above national and state averages. 

Almost thirty-five hundred students are 
in the public school system; the pupil/ 
teacher ratio for all grades is about 
seventeen to one; and the county spends 
nearly five thousand dollars annually per 
pupil. With an average of almost sixteen 
years of schooling, Los Alamos residents 
have the highest educational level in the 
nation, according to the U.S. Census 
Bureau. 

Through its branch campus and Center for Gradu
ate Studies, the University of New Mexico brings a 
variety of educational opportunities to Los Alamos. 
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An alumnus of Los Alamos Ranch School 
founded the renowned Santa Fe Opera in 1957. 
The present opera house was constructed after 
a fire destroyed the original structure in 1967. 

Today Fuller Lodge, once the mess hall for Los 
Alamos Ranch School, is used for community 
and cultural events. 

At Puye, an excellent example of ancient Pajaritan 
culture, anthropologists have unearthed stone 
houses, cliff dwellings, sanctuaries, anthropomor
phic idols, pictographs, implements, and utensils. 

Science in a Natural Setting 

Attractions and Special Events 

Los Alamos, just thirty-four miles from 
the historic state capital of Santa Fe 
and a convenient two-hour drive from 
Albuquerque or Taos, is close to many of 
northern New Mexico's most popular 
attractions: 

• cultural events and museums 
• prehistoric Indian ruins 
• modem Indian pueblos 
• a million-year-old collapsed volcano, 

the Valle Grande 
• many outdoor sports and spectacular 

mountain scenery 

For more than three decades the Santa Fe 
Opera has performed classical operas and 
world premieres under the stars. Another 
world-class musical event, the Santa Fe 
Chamber Music Festival, was founded 
seventeen years ago to ensure the per
formance of great music in Santa Fe. 
Their seasons run from July through 
August. 

Bandelier National Monument, operated 
by the National Park Service, is a well
known archeological attraction. Located 
in Frijoles Canyon, five miles from 
White Rock, the monument includes 
Indian ruins from the fourteenth century. 
Some cliff dwellings in the soft volcanic 
rock have been restored, and a partially 
reconstructed pueblo sits beside a stream 
lined with cottonwoods. Museum pam
phlets and guided trails describe ancient 
Indian life and environmental resources. 

The history of Los Alamos is depicted at 
the Historical Museum located down
town in the Fuller Lodge Cultural Center. 
The museum offers local historical 
archives, exhibits, programs, and tours. 
Ruins of a prehistoric Indian pueblo are 
nearby, and a self-guided historical walk 
through the townsite begins at Fuller 
Lodge. 
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High school students and their teachers practice 
stress-reduction exercises during an Interna
tional Edison Day Symposium. 

The Albuquerque International Balloon Fiesta is an 
annual fall event. 

Just inside the entrance to Bradbury Science Museum, a life-sized plaster cast of J. Robert 
Oppenheimer, the Laboratory's first director, stands in front of a display of World War II memorabilia. 

Science in a Natural Setting 

The Bradbury Science Museum, operated 
by the Laboratory, presents Laboratory 
research activities and history. Exhibits 
range from the history of the wartime 
Manhattan Project to current Laboratory 
research. 

Sports fans enjoy annual athletic events 
in Los Alamos, such as the high-altitude 
mini-marathon, the Tour de Los Alamos 
bicycle race, and the nation's oldest 
ongoing triathlon, which combines bicy
cling, running, and swimming. Another 
highlight is the annual women's run, 
geared to all levels and designed for fun 
and health. For golfers, the Atomic City 
Invitational Tournament attracts players 
from the entire Southwest. Skiesta, held 
the last day of each ski season, features 
races and other events. 

The county arts festival in August com
bines musical events, dance, films, and 
an arts and crafts fair. Other arts and 
crafts fairs are held in spring and fall; all 
display the best work of artisans from 
Los Alamos and surrounding communi
ties in northern New Mexico. August is 
also county fa ir and rodeo time, when 
the flavor of the West permeates 
Los Alamos. 
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Challenge and Discovery 
in the Future 

Los Alamos is part of a proud scientific 
tradition. Our community and natural setting 
are unique, and opportunities-both profes
sional and personal-abound. Most important, 
we know that our efforts can make a positive 
difference in the world. 
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