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Preface
 
“With the advent of big computers, we have lost the ability 
to design a bomb on the blackboard. Guys like Bob could 
do that. He was one of our best primary designers.”

-John Hopkins, Principal Associate Director of Weapons 
Programs (retired), Los Alamos National Laboratory

 
Dr. Robert (Bob) Kidder Osborne was a key physicist and 
nuclear weapons designer—a giant, in fact, in the sense of 
Isaac Newton’s use of the term—at Los Alamos National 
Laboratory (LANL) during the days of weapons designing 
and testing (1943–1992). (See figure 1.) His career began 
a few short years after the end of World War II, in August 
1949, and spanned over 30 years. He retired from the 
Laboratory in March 1981. 

During his career, the United States was designing, build-
ing, and testing new nuclear weapons at a prodigious rate. 
Most of these designs were tested using full-scale nuclear 
tests (like Operation Plumbbob - Franklin Prime, shown 
in figure 2). Designers, like Osborne, relied on the results 
of these tests to prove, and improve, their designs. These 
improved designs led to developing weapons that contrib-
uted to a growing stockpile, which reached its numerical 
peak in 1967.1 

Osborne was a major figure in the development of these 
advanced weapons designs. He was also largely responsi-
ble for the Laboratory’s development of one-point safety, 
hydronuclear testing, and he was the lead designer of the 
primary for the W76 nuclear warhead, which is the most 
numerous warhead in the current U.S. stockpile. Osborne 
was also an important mentor to many of the Laboratory’s 
weapons designers.

Biography
Osborne was born on February 9, 1921 in Kansas City, 
Missouri. In 1938, he attended the Massachusetts Institute 
of Technology (MIT), majoring in physics. He earned his 

Bachelors in Science in April 1942 after completing his thesis on nuclear isomers of lead.

Osborne continued working towards his PhD in physics (with a minor in mathematics), while conduct-
ing research in the decay of radioactive substances and teaching elementary physics at MIT. He gradu-
ated in June 1947. 

After earning his PhD, Osborne continued to instruct physics at MIT. That is, until he was interviewed by 
a staff member from Los Alamos Scientific Laboratory (LASL, now LANL), at the New York meeting of 
the American Physical Society, in February 1949. After this interview, Osborne applied to be a technical 
staff member at LASL. 

Osborne received a telegraph and official job offer letter in July 1949. (See figures 3, 4, and 5.) He would 
be working with the Laboratory’s nuclear weapons design group.            

Osborne accepted and started as a technical staff member in August 1949. His class “Q” security clear-
ance was granted the day after he accepted.

Figure 1: Robert K. Osborne (1968)

Figure 2: Operation Plumbbob - Franklin 
Prime 

“If I have seen further it is by standing on the shoulders of giants.”
-Issac Newton



5

“Bob was the thirteenth member hired into the (weapons design group) at the Los Alamos 
Scientific Laboratory. He said when he hired on that he wasn’t sure if it would be a long term job. 
But (then) the Soviet Union tested their first nuclear device on August 20, 1949, (and he’d say) there 
hasn’t been much of a pause in the work for the group since.”

-Don Wolkerstorfer, Weapons Designer (retired), Los Alamos National Laboratory

Osborne quickly made a name for himself as an efficient and productive physicist. This was a time of 
substantial growth for Los Alamos. The original Los Alamos-designed atom bombs that were used to 
end World War II were being optimized and improved in many ways.2

Figure 3: The job offer letter Osborne received from LASL 

Figure 5: 
Osborne’s pho-

tograph from his 
LASL application 
for employment.

Figure 4: Osborne’s signature accepting the 
terms of employment at LASL
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Using Electronic Computers to Advance Nuclear 
Weapons Designs

Osborne was at the 
Laboratory as the nuclear 
weapons it designed 
for ending World War II 
were being advanced. 
The Laboratory was also 
advancing the knowledge-
base in multiple related fields, 
including materials science, 
plasma physics, metallurgy, 
and explosives science. 

Osborne was a physicist 
and weapons designer, so 
he had to have substantial 
knowledge in many of 
these different areas. One 
of those rapidly advancing 
areas then (and now) was in 
using electronic computers. 
Advanced nuclear weapons 
designs required using that 
era’s highest performing 
computers, such as the 
IBM 700 series. (See figure 
6.) These were the most 
advanced computers 
available and weapons 
designers needed them 
to design and predict 
the performance of new 
nuclear weapons systems. 
As a weapons designer in 
the late 1950s and early 
1960s, Osborne helped 
calculate nuclear weapons 
performance.

Understanding the 
importance of using 
evermore powerful 
computers in weapons 
designs, Osborne played a 
key role in the Laboratory 
determining the design and 
development of the high-
performance computers 
of the future. (The Trinity 
supercomputer in use at 
Laboratory today is capable of computing over 40,000,000,000,000,000 floating point operations per 
second: over 40 petaflops.) For example, Osborne was interested in the trade-offs between a computer’s 
cost and its computational power that had to be made then, as they are now. (See figure 7).

Figure 6: The IBM 704 computer at Los Alamos

Figure 7: Osborne made these notes in 1960 regarding an IBM com-
puter’s costs versus power. (LA Notebook 10175)
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Father of One-Point Safety
One of Osborne’s most well-
known and important contribu-
tions to nuclear weapons design 
is called “one-point safety”. There 
was an enterprise-wide con-
cern that if the high explosives 
around the primary are deto-
nated at any one point from an 
accident, intentional sabotage, 
or misuse that the device might 
produce a dangerous amount 
nuclear yield. One-point safety 
refers to the science and engi-
neering fixes that prevent this 
from ever happening. One-point 
safety is largely attributed to 
Osborne, and it used throughout 
the entire weapons enterprise to 
ensure the safety of U.S. nuclear 
weapons: all of the weapons in 
the U.S. stockpile are now one-
point safe. 

The need for developing one-
point safety originally came 
during a visit to an Air Force nuclear bomber base 
by Harold Agnew, who would later become the 
Laboratory’s third director. There, he saw how the 
young airmen handled nuclear weapons and he 
became alarmed about the possibility of an acci-
dent, such as dropping a weapon on the tarmac. 
Agnew wondered whether this type of accident 
could produce a detonation with any nuclear 
yield, and if so, how to prevent it. 

Agnew returned to Los Alamos and immedi-
ately consulted Osborne about the possibility of 
developing one-point safety and how to test it. 
Osborne began to work the problem. (See figure 
8.)

Finding a solution to the problem required mul-
tiple tests in the mid-to-late 1950s devoted to 
studying one-point safety. The first of these was 
the Project 56 series of test conducted at the 
Nevada Test Site (now called the Nevada Nuclear 
Security Site), followed quickly by the Project 58 
series. (See figure 9.) After these two series of 
dedicated tests, the one-point safety tests were 
then integrated into most of the test series con-
ducted at Nevada. However, before an adequate 
amount of data on one-point safety could be 
obtained, the first nuclear test moratorium, from 
November 1958 to August 1961 and in collabora-
tion with the Soviet Union, was initiated. 

In spite of the moratorium, the furious pace of 
one-point safety tests was not to be fully curtailed; 
the issue was too important to lie fallow. Naturally, 
Osborne was on the Laboratory committee that 
helped shape the plan of how to continue one-point safety tests. 

Figure 8: A 1974 memo by Osborne listing questions regarding one-
point safety (LA Notebook 18068)

Figure 9: Shot Coulomb-C, one of Project 58s one-
point safety tests
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Father of Hydronuclear Testing
Osborne and the committee devised a series of ingenious, novel, underground, small-scale “hydronu-
clear” tests (eventually named Operation Hood). Hydronuclear tests are designed to use special nuclear 
materials and create fission, but are engineered so that the tests cannot generate significant nuclear 
yield. Hydronuclear tests would thus generate the data needed to further study one-point safety (i.e., 
whether or not the weapon will detonate with significant yield), while still fitting within the bounds of 
the test moratorium.3 

Hydronuclear testing was proposed for approval to the Atomic Energy Commission (the predeces-
sor of the U.S. Department of Energy). After much deliberation the tests were approved by President 
Eisenhower, but they were to be conducted at the Laboratory in Los Alamos rather than at the Nevada 
Test Site. This was an important restriction intended to ensure that the Los Alamos designers would 
not be tempted to “intentionally” go over their low threshold for nuclear yield—because if they did, they 
risked violating the test ban or even blowing up the town. 

These hydronuclear tests were subsequently very carefully approached and executed. Ultimately, they 
advanced the development of one-point-safety design and engineering, and improved the under-
standing of how much fissile material could be used in a pit and remain safe, in almost any conceivable 
accident scenario.4 This knowledge continues to be used today in the subcritical experiments that are 
safely conducted at the Nevada National Security Site.

As the Laboratory’s “father of hydronuclear testing”, during this period Osborne travelled to the 
Lawrence Radiation Laboratory in California (what is now Lawrence Livermore National Laboratory) to 
consult on how to develop their version of the Los Alamos hydronuclear testing program, which they 
conducted in Nevada. 

His development of hydronuclear testing is recorded in Osborne’s notebooks and these can, because 
of the efforts by Los Alamos and the National Nuclear Security Administration (NNSA) to catalog and 
curate his (and other staff) notebooks, be accessed and used by current scientists and engineers, 
making it possible to, in Newton’s terms, “see further by standing on the shoulders of giants”. 

Father of the Primary for 
the W76 Warhead
Into the 1960s, Los Alamos and Livermore were 
designing primaries that were huge by today’s stan-
dards. This changed, beginning in 1967 and into the 
early 1970s, with the Defense Department’s drive to 
obtain smaller, lighter, and more efficient (greater 
yield for the weight) primary designs: primaries that 
would then reduce the size and weight of the entire 
warhead. The Defense Department’s goal was to 
develop ballistic missiles that would carry multiple, 
independent reentry vehicles (MIRVs) aimed at mul-
tiple targets. Such warheads required a revolutionary 
new primary design. 

At Livermore, Seymour Sack’s smaller, lighter, and 
more efficient primary design was reasonably well 
developed. His was the leading design for a MIRV war-
head used on the Minuteman and Titan II missiles. 

To successfully advance upon Sack’s design Osborne, 
who had experience working on a previous effort to 
improve primary designs, took the lead on the Los 
Alamos design efforts. His result, after designing and 
testing multiple variations, was the primary used in 
the W76 warhead that arms ballistic missiles carried 
on the Navy’s Trident-class nuclear submarines. (See 
figure 10.) The W76 is the most numerous warhead in 
the U.S. nuclear stockpile. Figure 10: Sea-launched ballistic missiles can 

carry MIRVs armed with the W76 warhead
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Nuclear Testing
Before new nuclear warhead designs 
could enter the stockpile they had 
to be tested, and in the early 50s 
there were substantial above ground 
nuclear weapons tests. These tests 
were conducted at both the Nevada 
Test Site, for smaller above ground 
tests, and at the Pacific Proving 
Grounds for the larger thermonucle-
ar tests. 

The extensive underground test-
ing program during the 1970s and 
1980s provided the test data needed 
to create the nuclear weapons test 
database used today in the Stockpile 
Stewardship Program. For exam-
ple, the evolution to developing the 
W76 primary used in today’s stock-
pile required many underground 
tests. (See figure 11.) These tests are 
captured and clearly articulated in 
Osborne’s notebooks. The depth and 
breadth of knowledge regarding 
the W76 that is contained in these 
notebooks make them a priceless resource to the current designers and engineers who are required to 
understand and maintain these warheads decades beyond the weapons’ life-expectancy. 

In the absence of underground nuclear testing, the nuclear weapons test database continues to be the 
basis for conducting experiments, improving nuclear test codes, and ultimately underwriting how sci-
entists and engineers understand how best to maintain the nuclear weapons stockpile—so that it will 
continue to provide a warm blanket of freedom and deterrence every day. 

Notebooks, like those Osborne meticulously kept, continue to help Los Alamos designers and engi-
neers understand the thought process and design decisions the authors used to create the warheads 
in the stockpile. (See figure 12.) These notebooks are the tangible, corporate-knowledge base of the U.S. 
nuclear weapons enterprise. In lieu weapons designing and testing, they are the textbooks needed to 
grow and develop the current and future generations of weapons designers and engineers. 

Figure 11: Yucca Flat’s underground testing craters at the 
Nevada National Security Site (1967)

Figure 12: Osborne’s notes regarding nuclear tests in 1973 (LA Notebook 16840)
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Primary Resources: Osborne’s Notebooks
Osborne’s notebooks are critical as they capture his extensive work and knowledge, and so are also 
critical for the nuclear weapons work that continues at Los Alamos. His notebooks (and those of the 
other “nuclear giants”) are primary resources; they contain the original ideas and data from which the 
U.S. nuclear weapons in today’s stockpile were designed and built. As current weapons designers have 
never designed, built, and tested a nuclear weapon the knowledge in these notebooks provides key ele-
ments necessary to perform stockpile stewardship, and to design new weapons should the Laboratory 
be ordered to do so.

In addition to weapons designs, his notebooks also capture other key information such as the types 
and amounts of weapons materials coming in from the reactors at Oak Ridge, Hanford, and Savannah 
River, new ideas to explore, complex calculations used to predict weapons performance, and descrip-
tions of nuclear tests conducted (See figure 13.) In an era when new data from underground nuclear 
testing hasn’t been generated in over 25 years, these calculations and the original test data are, in par-
ticular, profoundly important to the new weapons designers.

Figure 13: 1960 note regarding Osborne’s hydrodynamic experiments (LA Notebook 10175)
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Master and Mentor 

“The most telling indicator of the impact that Bob had is the overwhelming success that accompa-
nied those staff members that he directly mentored.” 

-Gary Wall, Weapons Designer (retired), Los Alamos National Laboratory

In a profession like nuclear weapons designer there is no academic path leading to it and no gradu-
ate degree to earn in it. There is only on-the-job training under the tutelage of a master. Osborne, the 
master, served as a mentor to many who went on to become some of the most successful staff at Los 
Alamos. His mentoring is still considered by those he mentored, and by his peers, to be his most sub-
stantial contribution to Laboratory, and to the U.S. nuclear weapons complex.

While Osborne’s contributed substantially to various revolutionary developments in nuclear weapon 
design, due to that era’s culture of “distributed attribution” and the academic nature of their teamwork 
(e.g., mentor and mentee), Osborne tended to push attribution to the team and to younger staff mem-
bers, even from the beginning of his career.

Thus, it is sometimes difficult—except in his personal work notebooks—to find explicit examples of 
exactly how he individually contributed to key developments. 

“He was very quiet, always wore the same glasses, same starched white shirt, a little stooped in 
stature, and extremely intelligent. (He encouraged) his protégés to be ‘rebels’ and think outside the 
box.” 

-John Pedicini, Weapons Designer (retired), Los Alamos National Laboratory

TITANS Program
Osborne’s continued to write and contribute to the Laboratory weapons programs after he retired 
in 1981. Most notable are the series of papers he wrote that summarize the weapons work at the 
Laboratory from after World War II until 1981. They also succinctly summarize most of Osborne’s tech-
nical experiences throughout his career. Many of his works are used on a daily basis by Laboratory staff, 
and several were used in writing this article. 

Indeed, Osborne’s works are considered essential reading for educating the designers and engineers 
enrolled in the Los Alamos TITANS program. TITANS is a two-year program developed as a graduate-lev-
el course to train new staff in nuclear weapons design. TITANs helps to fill the gap created by a lack of 
weapons-design academic programs at universities. The program covers both historical and current 
stockpile systems. It is the only such program in the country, and it is critical to training new staff so 
that they have the knowledge and skills required to maintain the nation’s nuclear weapons capabilities. 
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Epilogue 

“Bob was extremely meticulous in his work and the notes he 
took. He mentored the same way, always being willing to listen, 
provide feedback, and yet make pointed observations. He was 
known as the expert on one-point safety, and many at the 
Laboratory consulted him often on their designs, as well as the 
safety aspects of new designs. He was always helpful to those 
who sought his expertise on design and one-point safety. He 
was the lead on the W76 warhead, and yet still found time to 
review the new (insensitive high-explosive) designs of the W80 
and B61 that were being developed in the 70s.”  

-Gary Wall, Weapons Designer (retired,) Los Alamos National
Laboratory

Osborne passed away in April 2009, in Santa Cruz, California. 
Osborne left his imprint on multiple nuclear weapons designs and 
tests, one-point safety, hydronuclear testing, the development of 
the W76 warhead, the many influential designers he mentored, and 
the invaluable notebooks he wrote. Through his written works, he 
continues to educate and mentor Laboratory staff today. Because 
of his work, the nation’s nuclear deterrent remains safe, secure, and 
effective.

With the support of the NNSA, Los Alamos continues to scan, digitize, and archive his irreplaceable 
notebooks (and those of other Los Alamos staff) for use by current and future weapons designers 
and engineers. 

Author: Jeremy Best, Program Manager, Principal Associate Directorate Weapons Programs, Los 
Alamos National Laboratory (jbest@lanl.gov, 505-667-4765)

Figure 14: Robert K. Osborne 
(1961)
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