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TRACING THE ORIGINS OF THE
W76: 1966-SPRING 1973

by

Betty L. Perkins

ABSTRACT (SRD)

The objective in writing this report was to place the development of the W76,
before it entered Phase 3, in a historical perspective. The author has rather
arbitrarily chosen to consider for this pre-Phase 3 history, the history of the
weapon program at Los Alamos during the years 1966-May 1973.

The report tries to provide some understanding as to why, in the spring of
1973, the Los Alamos Scientific Laboratory received the Phase 3 assignment and
why the assignment was important to the future of Los Alamos. In addition, the
report provides insight into why historically the design of the W76 evolved as it
did.

Chapter I provides general information including the organization of the
Laboratory during the time-period of interest and the definition of what is
included in the different phases in weapon development. _

Chapter II discusses the work on primary design,

b)3)
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Chapter IV briefly describes the early development effort for several of the
materials that would be important in the W76 program

‘ ®)3 The engineering status of several
ancillary components such as detonators and gas storage systems is reported.
Chapter IV notes the vulnerability tests relevant to the early LASL XW76 weapon
program.

Chapter V includes a brief discussion of the history of the weapon systems .
assigned to Los Alamos as Phase 3 programs during the 1966-spring 1973 period.
The extensive effort that was required for the various Phase 1 and 2 programs and
the early advanced development programs under consideration during these years
is also discussed. It is noted that despite this effort, the Los Alamos weapon teams
failed during 1966-1972 to win a viable Phase 3 assignment to develop a warhcad
for a strategic missile weapon system. The chapter also includes some trends in
the U.S. nuciear stockpile that are important in understanding the 1970-1980s
weapon programs.

Chapter VI outlines the Los Alamos effort for the Mk 18 and the later Mk 400
programs; programs that served as the precursor programs to the W76. This
chapter provides insight on the Los Alamos effort to obtain a Phase 3 assignment
for a strategic warhead and the success in this effort that resulted in the long
desired award of the XW76 program to Los Alamos.

xiv MW LA-14066-H






[-2

y ;E%&LASSIFIED

This Page Intentionally Left Blank



UNCLASSIFIED
SRR

CHAPTER 1. INTRODUCTION

A. Explanation

1. Assignment

The assignment given to the author was to outline the history of the development of the
W76 warhead (presently carried on both the Navy’s Trident C4 and D5 submarine-launched
ballistic missiles). Because the Los Alamos Scientific Laboratory [LASL] received the Phase 3
assignment for this warhead in the spring of 1973, it would be reasonable to assume that a
history of the W76 would cover only the period from the Phase 3 assignment until the initial
operational capability of the W76 was achieved in October 1979 (Poseidon back-fit). But history
is continuous. What happens at one point in time is dependent upon what happened earlier.

In order to set the development of the W76 in the necessary perspective, give some
understanding as to why in the spring of 1973 LASL received the Phase 3 assignment and why
the assignment was important to the future of Los Alamos, and indicate several reasons why the
design of this device evolved as it did, a history of work prior to 1973 is required. The author has
rather arbitrarily chosen to consider for this history, the history of the weapons program at
Los Alamos during the years 1966-May 1973. (However, to give continuity, some aspects of the
program are also described for work completed before 1966.) This pre-Phase 3 effort at
Los Alamos is the focus of this report.

However, the author must insert a warning to the reader. It must be noted that to further
increase the complexity that is history, it is almost impossible to identify all the factors that go
into determining actions during a specifi¢ era. In addition, the description of an event is _
dependent upon the available “data set” of historical documents. Moreover, how an event is
described in a point in time is dependent on what happens later and on our own personal
experiences, knowledge, and “mindset.” Thus, no history can be completely objective.

2. Overview

Before the award of the design effort for the W76 to Los Alamos, the U.S. nuclear weapon
designers had been required—by the introduction of MIR Ved (Multiple Independently Targeted
Reentry Vehicle) missiles into the U.S. weapon arsenal—to develop hghtwelght/small warheads
for use in the missiles’ reentry vehicles.

B)E)
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“Chapter IV will briefly describe the early development effort for several of the materials
that would be impgmm_i.n_t_hﬁﬂlﬁ program.
o)
Th&engineering status of several ancillary components such as detonators and gas supply

systems will be reported. Chapter IV will also note the vulnerability tests relevant to the LASL 3 A

XW?76 weapon program.

Chapter V will outline and briefly discuss the history of the weapon systems assigned to
Los Alamos as Phase 3 programs during the 19661972 period. In addition, mention will be
made of Phase 1 and 2 programs and early development programs under consideration during
those years. This chapter will attempt to inform the reader as to the extensive effort that was
required. However, as Chapter V will also describe, the Los Alamos weapon teams failed during
1966-1972 to win a viable Phase 3 assignment to develop a warhead for a strategic missile
weapon system. The W62 for the Minuteman I with a Phase 3 of 1964 went to Livermore.
The W68 for the Navy’s Poseidon submarine with a Phase 3 of 1966 also went to Livermore.
Earlier, the W56 (the warhead for the Minuteman I, TI) and the W58 (the warhead for the Navy’s
Polaris) had also gone to Livermore. The Chapter will also note some trends in the U.S. nuclear
stockpile that were important for the weapon programs at the Livermore, Sandia, and
Los Alamos laboratories.

Although the program was finally canceled, of particular importance to the later W76
development was the Mk 18 program. This program will be covered in some detail in
Chapter VI. The Navy’s Mk 400 program was the precursor program to the W76. The history of
the Mk 400 program will also be outlined in Chapter V1. This chapter will discuss the vital
question: who would win the Phase 3 for the Mk 400 (XW76) Los Alamos or Livermore?

B. Los Alameos Scientific Laboratory Management Structure and Philosophy

1. Norris Bradbury

Norris Bradbury served as the dlrector of the Laboratory at Los Alamos from October 1945
until September 1970. When he accepted this job and became director in October 1945 just after
the end of WWII, he promised that he would serve for six months. But the six months of serv1ce
stretched into twenty-five years.

In a January 1967 letter to Charles Winter, Deputy Director of the Division of Military
Application, Bradbury described the Laboratory, “Los Alamos is organized on a facility and
technology basis; LRL is organized more on a project basis.” Bradbury also noted, “Internally in
the Laboratory, the weapon program is steered by a committee chaired by the Laboratory
Director and comprised of Assistant Directors and relevant Division Leaders. Basic decisions are
made by this group, the members of which carry the authority within their respective areas of
 responsibility to implement them. More detailed discussions and decisions within the framework

I-4 /@Wm LA-14066-H
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made by the Defense Department. It we weren’t providing the technology that allows these high
yields in smaller packages to be made we wouldn’t be keeping up with the Soviets because the
number of Minuteman we have is the same and the number of submarines is the same. It is the
warhead technology that enables this country to keep up its deterrent, and that is only because of
the technological base which the weapons laboratories supported by the Committee and the
Commission provide the country.™

As part of his new job as director at Los Alamos, Agnew would continue and intensify his
campaign for Los Alamos to receive the Phase 3 assignment for the W76. He was successful in
this effort.

C. Weapon Group Designations/Responsibilities, Support and Basic Research Groups,
and Committee Functions

As noted in the organization charts of Figures I-1 and I-2, the work at Los Alamos took
place along the lines of various disciplines. A set of Divisions, each concerned with a particular
interest was set up. In each Division there were groups where the work was again more narrowly
specified. However, to produce a specific weapon, members from all the different divisions came
together as needed. The following sections will attempt to explain how the Laboratory
functioned in terms of organization.

1. 'Weapon Groups: 1966-September 1972

a. Weapon Design :

Very early in the history of the various groups in the Laboratory (1948-December 1970),
W-4 was designated as the small weapons theoretical design group responsible for the design of
single-stage devices and primaries. However, in January 1971, a division known as TD-Division,
responsible for the theoretical design of nuclear weapons, was created. Group members in W-4
then became group members in what was designated TD-4.

Until the formation of TD- and C-Divisions, members of T-Division were responsible for
computing, code development, theoretical problems in mathematics, and some aspects of weapon
design. For a number of years, until 1973, Carson Mark was the Division Leader. Another
important member of the division office at that time was secondary designer Robert Thorn. Until
Thorn became TD division leader in 1971, he also headed T-2. (A “new” T-2 group called the
Nuclear Data group was then formed in April 1971.) Formed in September 1959, T-3 was the .
hydrodynamics group. Until it became TD-1 in January 1971, T-4 (which had become a group in
May 1970) was also a weapons group in T-Division. (Beginning in October 1971, the “new” T4
became the group concerned with equation of state and opacity.) The group T-5 members were
concerned with numerical analysis; in January 1971, this group became TD-5. From July 1963
until January 1971, T-6 was the fission weapons design group. [Author’s note: This group under
Dave Woods was apparently a backup design group for the other design groups. By having
multigroups, it was possible to see if the design teams agreed.] Group T-7 was the computer
research and development group. In April 1968, its members joined C-Division. Members of T-8
were concerned with applied mathematics (mathematical methods). Their well-known group

*“Remarks by H. M. Agnew Concerning Need for Testing,” (June 15, 1970 Briefing), DIR-2244 (SRD) (October 9,
1970), pp. 7.6-7.7, A99-019, 269-1.
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leader was Stanislaw Ulam. In the January 1971 reorganization, members of this group were split

into TD-5 and TD-6. The weapon effects group was T-12-—until the group was dissolved in

July 1968. Once TD-Division and C-Division were formed, the interests of members of

T-Division were those required to provide theoretical and analytical support to most of the major
_programs of the Laboratory.

C-Division was formed in April 1968 from parts of T-Division and Data Processing. This
division was called the Computing Sciences and Services Division. Thus the name indicated the
type of work for which the division member’s were responsible. Nicholas Metropolis served as
an advisor from April 1968 to March 1974. In 1972, the members of C-Division were
responsible for maintaining and operating one IBM 7094, two CDC 7600s, three CDC 6600s,
two IBM 1401s, and one IBM 1360. In addition, the members’ interests included research in
statistical theory and development of methodology, consultation, assistance in numerical
procedures and techniques for problem solving, numerical analysis, and applied mathematics and
programming.

On January 1, 1971, a new division was formed that included the “old” T-2, T4, T-5, T-8,
and W-4 groups. This division was called TD, or the Division of Theoretical Design. Members
of the division office included several members of the Los Alamos weapon design team. Robert
Thorn was the division leader with Harry Hoyt the alternate division leader. TD-1 was called the
Thermonuclear Weapons Physics group. TD-2 was the Thermonuclear Weapons Design group.
It was this group that was chiefly concerned with the design of secondaries. TD-3 was Weapons
Outputs. Another very important group was TD-4, Small Weapons Design. This group was
responsible for the design of single-stage weapons and the primary in multistage weapons. TD-5
was called Codes Development. TD-6 was the Monte Carlo group. Concerning TD activities as
of June 1972, it has been reported, “This Division is responsible for the theoretical design of
nuclear weapons. The Division is responsible for work on the physical principles of nuclear
weaponry, research and development on new concepts, and output effectiveness studies of
various classes of weapons. An important portion of the effort is directed toward design and
interpretation of nuclear weapon tests. ... The personnel of the Division perform calculations
based on fundamental theory but use as a database experimental data from other groups of the
Laboratory.”

Most of the work in T, C, and TD took place in the main technical area, called TA-3.

b. HE Production and Development and In-House Field Tests

A division called GMX was formed in 1948. This division, divided into a large number of
groups, was responsible for explosives and “their interaction with metal.” Duncan MacDougail
was division leader from August 1948 until September 1970 when MacDougall became
Assistant Director for Weapons. [Author’s note: It should also be noted that another strong figure
in the early weapon program was Max F. Roy. He served in the director’s office as Assistant
Director for Production from August 1948 until his retirement in June 1970. There is a story that
circulates in the laboratory that Max Roy wanted to contract work out, but MacDougall wanted
the work done in-house.] Eugene H. Eyster served as alternate GMX division leader between
1954 and 1970 when at that time he became division leader.

GMX-1 was the nondestructive testing group. As will be noted, this group became, in
September 1972, M-1. Their main work site was TA-8 (Technical Area 8). This site is known as
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GT site in honor of Gerold Tenney. X-ray techniques were important in the diagnostics
conducted by this group. The group also had test facilities at TA-40, also known as DF Site.

Group GMX-2 was the explosives research and development group. It would become
WX-2. Included in the GMX-2 work was the development of new types of explosives. Nemo
development was also successfully accomplished. The group members worked at the site known
as TA-9 or Anchor Ranch. The group also had test facilities at TA-14, also called Q Site.

GMX-3 was the large high-explosives and implosion-systems group that would become
WX-3. This was an important group that was responsible for much of the work relevant to high
explosives. The large site known as S-Site, TA-16, was the site at which work on explosive
manufacture, machining, and testing took place. There was also an HE burning ground. (TA-16
included several sites that had previously, during the Project Y period, had specific names.) -
The group also had test facilities (including a drop tower) at TA-11, or K-Site.

GMX-4 was the pin techniques group and as such its members were responsible for the pin
shots conducted at TA-15 (also known as R Site). Eric L. Peterson was group leader from 1948
until 1971. This group would become M-4.

GMX-11 was the Phermex group. As the group name implies, the members of this group
used the Phermex facility to provide important diagnostics on weapon behavior. They too used
the TA-15 site. Douglas Venable was group leader from November 1963 until September 1972.
Under reorganization in September 1972, the group become M-2,

GMX-6 was the group concerned with optical techniques. It would be this group that would
in general, as part of the weapons program, do case diagnostic and related shots. Their test
facilities were at TA-39, known as Ancho Canyon Site.

GMX-7 was the group responsible for detonators, firing, and cables, This group would
become WX-7. The main area for operation of this group was TA-22, known as TD (Trap Door)
Site. Test facilities were also located at TA-40, DF Site.

GMX-8 was the explosives phenomena group. In the 1972 reorganization, this group
became M-3. Their test area was at TA-36, known as Kappa Site. The specific areas at this site
had names such as Eenie, Meenie, Minie, and Lower Slobbovia.

GMX-9 was the photography group, known as the fast cameras in optics. Their group leader
was Berlyn Brixner. Their laboratories were at TA-8.

GMX-10 was called the statistical mechanism and detonation theory group. This group was
dissolved as part of the 1971 reorganization.

The GMX field-test groups, and later the equivalent M field-test groups, gave their field-test
shots numbers. Thus, as will be noted in the following chapters, each shot record is identified by
a specific shot number.

€. NTS Test

The division responsible for the preparation and completion of tests at NTS, including
certain diagnostics, was J-Division. This work included ensuring that all the tests were conducted
safely and, for the underground tests, the use of proper stemming techniques to ensure
containment. The division members also were responsible for the construction and maintenance
of field-test facilities. Thus, the work included mechanical design engineering, structural
analysis, vacuum technology, and underground phenomenology. Several members were
concerned with nuclear weapon effects. William Ogle was division leader from 1965 until
October 1972 at which time Charles 1. Browne became division leader.

LA-14066-H WM 1
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J-1 was concerned with personnel and administration. Group J-3 was responsible for plans,
operations, and administration, NTS. Beginning in 1965 the group was located in Nevada under
the leadership of Robert Beiler (who left the group in 1979). J-6 had the responsibility of
engineering and construction, or facility production. Equipment, engineering and specifications,
including downhole design were the responsibility of J-7. J-8 was the electrical engineering
group, and their responsibilities included overseeing the timing and firing of the test device.

From March 1971 until September 1979, the group J-9 was known as the underground test
phenomenology group. The diagnostics based on radiochemistry were performed by members of
J-11 from 1951 until January 1971 when the nomenclature of this group became CNC-11
(Nuclear Chemistry). The laboratories and analytical equipment required for the J-11
radiochemistry program were located at TA-48. (Calibration of equipment and similar activities
were conducted at the reactor at TA-2.) Group J-12 was responsible for neutron measurements.
In July 1971, the name of the group was changed to Neutron Measurements—PINEX. During
the same time period, members of Group J-14 were responsible for the reaction history
diagnostics. (During 1966, J-14 had been formed from personnel from J-10.) As part of their
responsibilities, J-15 members were responsible for hydrodynamic yield. In general, members of
the J-Division groups were greatly assisted by organizations such as EG&G and REECO that
were contractors to the Laboratory.

In 1972, the division was known as J-Division Field Testing. The various weapon-related
groups in this division as reported in November 1972 are noted below:

Group Name
J-1 Operations
I-3 Operations NTS
J-6 Facility Production
J-7 Downhole Design
J-8 Timing and Firing-——Phenomenology Support

J-9 Underground Test Phenomenology
J-12 | Neutron Measurements—Pinex
J-14 | Reaction History

J-15 | Diagnostic Design Hydrodynamics

d. Engineering and Design

W-Division was the designation of the nuclear weapons engineering division. The division
members accomplished Phase 3 development for all non-HE components, built prototytpes for
NTS shots and performed tests to see how a weapon might behave. In addition, W-Division was
the principal point of contact within the laboratory for all nuclear weapons programs. As
previously noted, Haroid Agnew was the division leader from August 1964 untii hie became
director in the fall of 1970. He was then replaced with Robert G. Shreffler. The division was
dissolved in September 1972 when most groups joined WX-Division.

The W-1 group was known as weapons engineering. In September 1972, it became WX-1.
For many years, Jacob J. Wechsler headed this group. The group was located in the canyon at
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TA-41. Group W-7 was the group concerned with the physical and chemical properties of
weapon materials. They too were located in Los Alamos canyon at TA-41. This site had a tunnel
in the hillside used for secure storage. The tunnel was known as the Ice House, a carryover from
Project-Y days when the storage facility was a former ice house. The group had a varied
assignment program that covered such diverse activities as responding to accidents involving
nuclear weapons to the study of pit hydriding. This group became WX-5.

W-3 was the group concerned with gun-device engineering. The work of this group will be
noted in Chapter V in the discussion of the LASL gun-type weapon programs, This group was
located at TA-33.

Group W-8, before it was dissolved in February 1972 and absorbed by P-3, was the group
responsible for vulnerability and neutron physics. Group W-10, which became a group in 1970,
was designated X-Ray Effects on Weapons. It became WX-6.

As will be noted in Chapter V, W-9 was formed in 1968 to provide an 1nterface between the
Laboratory and the Military. This group was called the Department of Defense Liaison group.

In effect, the group members had the responsibility of “explaining” laboratory programs to the
Military and responding to the large number of requests, such as input for the Phase 2 reports,
from the DOD and related departments.

e. Materials
In 1972, CMB-Division personnel were responsible for both basic and applied research and
development in the fields of chemistry, metallurgy, and chemical engineering.

f. Radiochemistry
In 1971, the former J-11 group was moved into the CNC-Division. The members of CNC,
as well as providing the radchem test yields, were interested in low-temperature physics, the
study of transuranium elements, and radioactive half-lives.

2. 'Weapon Groups: Reorganization and September 1, 1972, Designations
The following changes were made when the two new divisions WX and M were formed on
September 1, 1972

WX-Division M-Division
New Designation | Old Designation | New Designation | Old Designation

WX-1 W-1 M-1 GMX-1
WX-2 GMX-2 M-2 GMX-11
WX-3 GMX-3 M3 GMX-8
WX+4 W-3 M4 GMX4
WX-5 W-7 M-5 GMX-9
WX-6 - W-10 M-6 GMX-6
WX-7 GMX-7

S“Minutes of the 177" X-Unit Steering Committee Meeting (U), September 21, 1972,” WX-7-72-4 (SRD)
(October 13, 1972), pp. 2-3, B11, Drawer 53, Folder 1 of 2.
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E. H. Eyster was appointed WX-Division Leader with B. L. Moore, M. L. Brooks, and R.
W. Drake in the Division Office. For M-Division, W. E. Deal was appointed Division Leader,
with Douglas Venable, W. W. Wood, J. J. Erpenbeck, and F. R. Parker in the Division Office.®

M-Division was known as the Dynamic Testing Division. Thus, the members of this large
division were responsible for all the on-site field tests so necessary in the weapon program.
The new M-1 group was known as Nondestructive Testing, and its members continued to be at
TA-8. M-2 was the Phermex group. Members of this group were, of course, located at TA-15.
M-3 was Detonation Physics (located at Kappa Site). M-4 was Pin Diagnostics and Neutron
(located at R Site). M-S was Optical Engineering and Repair. M-6 was Shock Wave Physics
(located at Ancho Canyon).

After it was formed, WX-Division was onglnally designated the Weapons Engineering
Division. The division office included a staff responsible for the overall management of such
areas as engineering, plans and budgets, operations, hydrodynamics, testing, weapons systems,
advanced development, new technologies, and reimbursable programs. WX-1 was given the
name Nuclear Components and Engineering. Again, Wechsler headed this important group at
TA-41. WX-2 (TA-9) under Louis C. Smith was called Explosive and Other Materials
Development. Staff members would, as pointed out in Chapter IV, play a critical role in the
development of new materials for the XW76. With the group headed by Jesse Aragon, Group
WX-3 members were concerned with high-explosive implosion systems development. The group
continued to operate the facilities at TA-16 and TA-11. The gun group, WX-4 (TA-33) was
absorbed into WX-5 in April 1973. A new WX-4 group formed in December 1975 was
responsible for design systems. It had formerly been ENG-6.

The material development group formerly W-7 was renamed WX-5. The group continued to
work at TA-41. W-10 became WX-6, and the group members continued to be concerned with
vulnerability and lethality. Although GMX-7 was renamed WX-7, the group members continued
to be concerned with detonators and detonating systems at TA-22. Their work on the XW76 will
also be noted in Chapter IV. 7

3. Support and Basic Research

Not included in this list are the various required support groups. These included groups
whose members were involved in personnel, payroll, procurement, engineering, component
fabrication, health and safety, the technical library, and similarly important functions.

Moreover, there has always been the philosophy at Los Alamos that to have a viable
weapons program the laboratory also had to be a first-rate scientific research facility. Thus, there
~ were several groups whose members were interested in basic research in mathematics, phyS1cs,
biology, materials, and similar scientific disciplines. There was also a great deal of interest in the
development of new diagnostic tools, including accelerators.

%“Minutes of the 177" X-Unit Steering Committee Meeting (U), September 21, 1972,” WX-7-72-4 (SRD)
(October 13, 1972), pp. 2-3, B11, Drawer 53, Folder 1 of 2.

?Alison Kerr et al., two-volume informal history of the organizational structure of the Los Alamos Laboratory, )
(no date), located in the Los Alamos archives. Applicable Los Alamos phone books (U). “Nuclear Technology and
Analysis Report (U),” Field Command Defense Nuclear Agency, Kirtland Air Force Base, New Mexico 87115

report FC/06720008 (SRD) (June 1, 1972), pp. 56-61, B11, Drawer 57, Folder 1 of 1.
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Beginning with the Niblick operation, testing went on more.or less continuously. However,
the same program of deciding on a test list and the use of an operation name was continued.

The named operation extended from one fiscal year (FY) to the next. Thus, the Storax operation
extended through June 1963. Niblick operation tests continued from July 1963 through June
1964. Whetstone tests continued from July 1964 through June 1965. Whetstone was followed by
Flintlock that took place from July 1965 until June 1966. Flintlock was followed by Latchkey,
FY1966-FY1967; followed by Crosstie, FY1967-FY 1968; followed by Bowline, FY1968-
FY1969; followed by Mandrell, FY 1969-FY1970; followed by Emery, FY1970-FY1971;
followed by Grommet, FY1971-FY1972; and this operation was in turn followed by Toggle,
FY1972-FY1973. The reader will notice these names throughout the remaining chapters.

The name of each operation was chosen in Washington.a DMA [Division of Military
Application] staff member Ken Adney recalls that while he was at DMA in the 1960s—1970s, he
- and staff member Irv Williams would propose names for the operation. They tried to think of
names that might be related to the particular service of the Military that the person in charge
~ belonged to. Once the list was presented to the person in charge, [such as the Director of Military
- Application or later the Assistant General Manager for Military Application] this person then
- selected the operation name from the list.° The Whetstone through Toggle series appear from
their names to represent small, but important, items that were used, ar had be¢n used by those in

the service. The name Niblick was perhaps a reminder that someone liked to play golf.

2. Event

With as many tests as the U.S. conducted, it was a nontrivial task to specify a suitable event
name for every test.

After the early test program, a formal procedure for naming names was initiated. In order to
make the task more organized, the decision was made-to designate a family class of nouns.
The family type (along with names representing this family) was submitted to the Atomic Fnergy
Commission (AEC), The AEC in turn would announce which names had been approved. These
families of names included San Franc1sco streets, types of cheeses, games, naitical terms, plants,
animals, Indian tribes, and tools.'®

Perhaps one of the best sources of names for the Los Alamos group was to make use of the
place names in New Mexico. In 1965, the University of New Mexico press published a small
book called New Mexico Place Names, a Geographical Dictionary, edited by T. M. Pearce,
assisted by Ina Sizer Cassidy and Helen S. Pearce. Most place names found in New Mexico are
listed in this publication, and a short paragraph explains where the named location is and how the
name originated. This dictionary contains more than 5,000 individual items. With such a
dictionary in hand, the Los Alamos weapon groups found it easy to obtain shot names.

0)(3)

#John C. Hopkins, personal communication (U) (January 15, 2003).
) *Patricia Nolin Bodin through John C. Hopkins, personal communication (U) (February 11, 2003)

°Tohn C. Hopkins, al ti June 7, 2
L 1o6 n opkins, personal communication (U) (June 2002). LA-14066-H
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e basic idea came -
from Famularo, Juveland, and Cremer; Bernard and J acoby contributed to the development of
the principle in HE-driven systems. It started with a study of gun devices in an attempt to make .
them lighter and to drive them with lower reactivities.” Additional historical information is

ayailable i ited reference.*

(b)3)

PBeverly A. Wellnitz, “Weapons Working Group, Minutes of the 215th Meeting,” WWG-215 (SRD) (October 29,
1969). ob. 5-6. A99-019. 92-19, A
b)}(3)
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6. Lessons Learned
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However, there were even problems in getting some of the necessary input data. For
example, the meeting minutes of the January 7, 1971, Hydrodynamics Working Group report
that Deal [representing GMX at the megting] had said, “...we apparently do not know how to

(B)(3), (0)(1)
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: . . The history of the early Livermore design program is the subject of
CA™1 37'55'—111"(53355,)and for more information the reader is referred to this document.

b)@3)

- The Bradbury memo was followed by the establishment of the Small Systems Group.
During their first meeting on August 29, 1957, the group members decided that a delegation
from Los Alamos should visit Livermore in September.

(b)(3)
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- fStaft members Visited Livermore 1 discuss Livermore
systems. Various reports from Livermore were sent to Los Alamos. (As an example, the director
files at Los Alamos contain reports that describe the Livermore program in the late 1958-1965
time period.) The two design groups met at various meetings such as the JOWOG meetings

~ where information on the Laboratory design programs was exchanged. There was the design

. verification program that took place between the laboratories during the moratorium (see

LA-12950-H (SRD)).

0)3)
- LA-14066H /QWW/ -
. ~y V’%"r‘ ': FIXrT Iy
UNCLASSIFILD



UNCLASSIFIED

(b))

~_a.  Military Requirements for Small, Lightweight Warheads
As noted previously, in the mid-1960s the Los Alamos design group had begun work on
10-inch diameter or less primaries,

(bX3)

The reason for this great interest on the part of the design laboratories in the 10-inch and
less diameter was the fact that the Military was pushing for small, lightweight systems. By this
period, the missile/guidance/nose-cone establishment in the United States had developed their
systems to where it appeared that it would be possible to put several warheads on one
intercontinental ballistic missile (ICBM), deploy the missile, and have each of the warheads hit a
different target. This concept is referred to as use of multiple independent reentry vehicles
(MIRV). It was felt at that time that the USSR was also going into these types of systems.
Because a warhead is much less costly than a missile, the Military wanted to pack as many
warheads as possible into each missile. This desire for as many warheads as possible on one
missile pushed the nuclear weapon groups to achieve as small as possible in terms of diameter.
Moreover, the Military wanted as long a range as possible for each missile; this requirement
pushed the weapon groups to try and design minimum-weight warheads.

A request for multiple-carriage capability for the forthcoming improved Minuteman system
was formalized in a January 1963 revision to the Phase 1 study. Three reentry vehicles were to
be carried in this system—designated the Mk 12 (L). On February 12, 1964, Phase 3
authorization was given for the Mk 12 (L). Livermore and Sandia Corporation, Livermore, were
to receive the assignment (the warhead would carry the designation XW62). In November 1964,
the Military Characteristics were amended to provide a warhead “compatible with a MIRV
application on the-advanced Minuteman missile system.™

(b))

_ fOn August 31, 1964, in a letter to
AEC Chairman, Glenn Seaborg, Harold Brown, Director of Defense Research and Enginecring,
formally proposed the lightweight warhead program. Later, a paper titled “MIRV on Minuteman

®Betty L. Perkins, “Tracing the Origins of the Modern Primary: 1952-1970 (U),” Los Alamos National Laboratory
report LA-13755-H (SRD) (April 2, 2001), pp. XTI-7-XTI-14.
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and Titan II” and dated March 3, 1965, was provided to the administrations at the weapon-design
laboratories.
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(b)3)

" ¢ Los Alamos—Livermore Discussions, March 1965
A Joint Working Group (JOWOG) 21 meeting was held at Livermore on March 1618,
1965.

OE)

1f addition to their atten ; 5 Alamos attendees, George White,
S. R. Orr, Eldon Pequette, and Robert Osborne, apparently visited privately with Sack. Their
classified notes on this meeting were forwarded to Los Alamos '

b)E)

L,C.I._“rockett to Helen Redma—n. (U) (March 23, UGy __~_.______,; : ~—
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By June 1966, the Livermore teams were almost certain that they were going to receive the
Phase 3 assignment for the Poseidon Mk 3.
Q)
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1. Loss of the Poseidon C-3 Warhead to Livermore

In March 1965, a paper titled “USN Missile Force Improvement Summary” was published
under the sponsorship of the Institute for Defense Analyses. This paper suggested a design for a
small reentry vehicle designated the Mk 100 and reported that eight of the Mark 100s could be
included in the Navy’s Polaris A-3 system.'”

By April 1965, the Navy decision makers had decided on a new missile to be known as
Poseidon. Compared to the Polaris A-3, the Poseidon was to be longer and have a larger
diameter, carry a heavier payload, and achieve a greater range. Each missile would can'y
multiwarheads and would use a space bus to carry and distribute the warheads on target

A December 6, 19685, letter from the Chief of Naval Operations requested AEC
participation in the Poseidon conceptual studies. On the cover sheet of this letter, there is a note
written by a person in the Los Alamos management to the effect that Los Alamos had requestcd
that the Navy invite Los Alamos to compete on the Poseidon assignment. The note stated, “.
[LASL] should really go after the business.”’®

On January 13, 1966, Director of Defense Research and Engineering, John S. Foster Jr,in
a letter to AEC Chairman Glenn T. Seaborg indicated that the Navy was favoring the Mk 100-
type, smaII -reentry vehicle with its multiwarheads for use on the new Poseidon C-3 fleet ballistic
missile."!

Representing the various groups at Los Alamos, on April 28-29, 1966, Peaslee, Aragon,
Horpedahl, and Hoverson attended a meeting in Washington on the Poseidon C-3 missile svstem. .

{(0)(3)

: e ———
197«JSN Missile Force Improvement Summary )N Instltute for De“ténwmtaiyses Pen-X Paper 59, IDA/HQ
65-3610 (SRD) (March 1965), pp. 9-10.
1%Weapon Development Status Report (U),” Headquarters Field Command Defense Atomic Support Agency,
Sandia Base, Albuquerque, New Mexico report FC/04650121 (SRD) (April 1, 1965), p. 14, A99-019, 160-1.
l"5’Harry B. Hahn to Director, Division of Military Application, U.S. Atomic Energy Commission (SRD)
(December 6, 1965), 2 pp., A99-019, 217-15.

!'%%ohn S. Foster, Jr. to Honorable Glenn T, Seaborg (SRD) (Januarv 13, 1966), 2 pp., A99-019, 217-15.

®)3)
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In May 1966, the AEC published a Phase 2 feasibility study for a warhead for the Poseidon
C-3 missile system. Proposals from the Los Alamos Laboratory were included in this study.

(b)(3)

Although the Los Alamos group very much wanted the assignment of the Navy’s warhead
(to be known as the W68). such was not to be the case/ '

b)3)

* Bradbury wrote a letter dated June 1, 1966, to Livermore director Michael M. May.

b)(3)
“Bradbuty ProposedT“pic
‘“sptit*=T1vermore woullcll take the Mk 3 Poseidon wartiead and Los Alamos would take the
warhead for the-Mk-18.1%Y
®)3)

b)3)

/This decision must hiave been reinforced after

“hearing from the Peaslee delegation, when they returned from Washington,astobow badly
Los Alamos had come off in-the bid for the W68,

(b)(3)

~ On April 4-5, 1966, a group from Los Alamos composed of William Deal, E. L. Peterson,
D. M. Mosher, and Gene Eyster from GMX Division and Bill Davis from W-1 visited
Livermore,

b)Q)

_'N. E. Bradbury to Ur. Michael M. May (SRD) (June 1, 1966), 2 pp., A99-019, 186-2.

®)3)
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The meeting minutes then state, “T Division and W-4 will make calculations, and GMX

" Will make the usual types of local tests. W-1 will order mock pits and cases from Ozak Ridge, and
the HE parts (9404) can be made at Pantex. Fifteen sets are being ordered to start with, for pin,
ontical and Phermex shots.”!\9

®)E)

“Detailed information on thede shots is-gvatlable in the cited references.

@A)

- ™Beverly A. Mohr, “Weapons Working Group Minutesof e T60° Meeting,” WWG-160 (SRD)(May 11, 1966),
-p. 10, A99-019, 92- }
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It would appear that sometime in late April or May of 1967, groups from Los Alamos again
visited Livermore. In a letter dated June 2, 1967, Bradbury thanked Livermore Director, Michael
May, for the help that the Livermore staff had given to staff from GMX and to Jim Frank and
George Fogelson from T-Division.'”’ Included in the help given to Fogelson were the transmittal
of five Livermore codes, including the tapes and instructions on how to use them.'?*

- The WLPC members met on June 13, 1967. Included in their discussions was the Mk 18. .

(b)(3)

This effort would-inelude Tayout drawing, mcludin%\;vciéﬁ't'm

\Center-of-gravity calculations and RV synthesis, as well as studies on vulnerability.

(b)(3)

"IN, E. Bradbury to Dr. Michael M. May (U) (June 2, 1967), 1 p., A99-019, 273-4.
1 BYack W. Rosengren to Dr. Jane Hall (U) (June 8. 1967). 2 pp.. A99-019, 273-4. .

®)3)

*“'Beverly A. Wellnitz, “Weapons Working Group Minutes of the 179th Meeting,” WWG-179 (SRD) (July 5,
1967}, pp. 6.8-9, A99-019, 92-14.
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1. Initial Considerations

(b)3)

The Hydrodynamic Commitice was
assiened the iob of naming the proposed primary.'*}
(b)(3)
2. Class Name .
Towards the end of November 1967, the problem of what primary to use in the Mk 18 was
somewhat resolved. e ———

©X3)

v

"Jane H. Hall to Distribution, Subject: “Memorandum of Understanding - WLPC No. 21,”.AD-1814 (SRD)
{November 13,.1967), p. 1, A99-019, 91-10.
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’This means that every
detail will have to be worked Gut-inorder to design local tests, attachments, etc. He has requested
.delp from Sandia Corporation in this work.”

(b)3)

~ For example, at the WWG meeting of February 21, 1968, it was reported that CASLIrad ™~
been assigned development responsibilities for the Mk 18. Bradbury commented that LASL had -
better pursue all versions of the Mk 18. During the : meeting various possibilities for the
warhead’s design were discussed by Peaslee

(b)3)

8. Design Program

®)3)

"During the WWG meeting of March 13, T968, Osborne

"ext explained his work up to that point.

(b)(3)
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___ On March 15, 1968, Osborne wrote Sack at Livermore/

(b)(3)

Dsbome indicated that
he would like to visit Sack and bring Martin Torrey and Al McKnight with him to discuss details |
of two-dimensional hydrodynamic calculations,

®)(3)
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satisfactory, no above-background levels of radioactivi tected,
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" Acatcher container for prompt radiochemical sampling would be mounted in the rack above the
canister and retrieved after the device had been detonated. Dry nitrogen purging would be used
to maintain a benign environment. Browne noted that temperature and humidity condmons
would be monitored from the time of emplacement until shortly before zero time.2

&)3)
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“For additional information, the reader is referred to the cited reference ***
The relevant GMX vrogress reports give more detailed information.

0)3)

*Program STy Weapots Research and Development, October — December 1969 (U),” DIR-2195 (SRD)
(no date), p. 19.
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Diagnostics were to be alpha, time inferval, Tadiochemistry, and on the sccondary (1) Pinex

(b)3)
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' (originally an acronym for Pinhole ‘Neutron Pxperiment)—using the television time integrated
method; (2) TRAX (Time Resolved Asymmetry Experiment)—time and space resolved
measurement of 14-MeV neutron production in the boost region; and (3) RTA (Radiation Time
of Arrival)—radiation time of arrival where observation was made of x-rays through a y
transparent hole in the case. It was noted that the rack design was very complicated and that the

- design and fabrication schedule was tight/

6)(3)

. LA-14066-H /WM/ 1-83

—I“ m v é"ﬁ‘] ASOTT‘A‘J




 UNCLASSIFIED
b

(b)(3)




~ UNCLASSIFIED

(B)3) -

(b)3)

o Statti

TIRT, VY OA TN Ty
oL AL LU
(LI NP P W .



UNCLASSIFIED

®)3)

II-86

‘LA-14066-H ‘



LA-14066-H

Py

(0}

etpiriegn

L

UNCLASSIF

4& o= A "‘N’“‘!

.AQ \,iaﬁk)w

| o

ED

1-87

IFT




o

~ UNCLASSIFI
- Aoty

(b)3)

L . &.__Case Studies
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_Associate Director for Weapons, Duncan MacDougall, was an unhappy man.|
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1. Considerations behind the Model 2
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