








SURVEY OF WEAPONS DEVELOPMENT AND TECHNOLOGY

WR708
Day Time Session Title Instructor
Monday 8:00 - 12:00 1 Course Overview - Introduction Hogan
2 Physics - Explosion Theory Hogan
1:00 - 4:00 2 Physics - Explosion Theory (cont) Hogan
3 Nuclear Effects Hogan
Tuesday 8:00 - 12:00 4 High Explosives - Detonators Hogan
5 Fission Hogan
1:00 - 4:00 5 Fission (cont) Hogan
6 Thermonuclear Hogan
Wednesday 8:00 - 12:00 6 Thermonuclear (cont) Hogan
7 Safety Layne
ot
1:00 - 3:00 7 Safety (cont) Layne k‘:ﬁ
8 Use Control - Access Control Layne <
3:00 - 4.00 9 Weapons Systems Rogulich o
- Thursday 8:00 - 9:00 10 Dismantlement Hogan EY N
- 9:00 - 11:00 11 Arming, Firing and Initiation Curtis o
e 11:00 - 12:00 12 Nuclear Testing Hogan % )
<2 1:00 - 4:00 13 Transfer Systems Robinson ?
f;-‘ \ 14 Fuzing Hartwig b
% ‘ 15 Arms Control Layne t j
(72 Friday 8:00- 9:00 15 Arms Controls (cont) Layne =
?”" 9:00 - 10:00 16 Non-Proliferation/Counter Proliferation Taylor
*‘;'_':;j 10:00 - 11:00 17 Stockpile Matters Layne
o 11:00 - 11:15 Summary Hogan
=
£
tkj 12:00- 3:30 18 Nuclear Weapons Musuem Tour Hogan
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WRY708 - Course Objectives
What We hope you learn

°The nuclear physics principles

*Nuclear weapons engineering implementation

eDepth and breath of the nuclear weapons program

ePrinciples of nuclear surety

*Surety as implemented in the enduring stockpile weapons
eOperation of the enduring stockpile weapons
*Similarities/differences of the weapons

°The evolution of nuclear stockpile over the last 50 years

*The principle drivers of the nuclear stockpile over the last 50 years

eNuclear weapons subsystem components and their evolution
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OVERVIEW (Continued)

e There have been weapon system, aircraft and
= missile trades which have over the last 50
r years driven the nuclear weapons community

to design smaller, lighter, yet higher-yield
4 weapons.

| o A systems engineering approach is required
when viewing nuclear weapons.

e Arms control is a major driver for weapons -,
reduction. F
)

e History and early weapon development is g\
extremely important to the understanding of b
third world proliferation. | .









SIGNIFICANT HISTORICAL EVENTS RELATIVE TO
NUCLEAR WEAPONS

-

bt
P
-
r o VEAR 1940 945 1950 1955 1960
T
o PRESIDENT F.D. Roosevelt Truman Eisenhower Kennedy
(4 .
) USSR LEADERS Stalin . Malenkov| Bulganin Khrushchev
i.g s‘_{‘gﬁg‘]ﬁé‘xg World Warll | |  French-Indochina War | |Cuban Civil War: : B
- EVENTS # Pearl Harbor P3lestinlan War | Korean War | # Suez Crisis + First Titan Launch
“WARS #* Guadalcanal : . . * U-2 Shot Down
— # Invasion of Sicily + Berlin Airiit #* Soviets Invade Hungary
» ggtrt\lf?iits + MacArthur Retums to Philipines + Soviets Test ICBM  + Berlin
Erisls # D-Day 8 Soviets Explode A-Bomb 4 First Atlas Launch 4+ Cuban
¥ Henpenings * Batlle of the Bulge @ British Explode A-Bomb * Bay of
= fuetar #* Iwo Jima B United States Explodes First H-Bomb  Pigs
* Related @ Hiroshima and Nagasaki € Soviets Explode H-Bomb € French Explode
I 1 I 1 ! i L 1 i 1] 1 ] | { ! { H { | i 1 " IRV,
Jet Aircraft First Rocket to Escape Atmosphere A
WEAPONS | (centrifugal-flow turbojet) Sound Barrier Broken Satellutaelrgeo;;rtl:g K(:D?rt::%ri‘tss
i Retarded Bombs Transistors P
AD Target Marking Munitions Experimental Ramjet Aircraft -
Radar Bombing Pulsejet Aircraft Modern Cryo bt
Radio Proximity Fuze Guided Air-to-Air Rockets =
V-1 Cruise Missile Maser 2
Nuclear Reactor Mach 2 Powerplants Pt
Radio Controlled Glide Bomb Radar Guided Air-to-Air Missile .
Hardened Targets Weapons Inertial Navigation 97 )
V-2 Ballistic Missile . IR-Guided Air-to-Air Missle (e’}
Axial-Flow Turbojets Radio Controlled Air-to-Ground (2
Pulse Jet Missile (V-1 "Buzz Bomb") Missile -
Aircraft Rockets Turbofan Engines ny
Radar Controlled Glide Bomb Mach 3 Powerplants F _‘3
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N SIGNIFICANT HISTORICAL EVENTS RELATIVE TO
Ly
€ NUCLEAR WEAPONS
E.mpmf
By
P.,ivf““
22 ,
(2 196| || ferg] 075 980 985 1990
F“ri.j Johnson l Nixon Ford Carter An%eragqgn Bush
v
5 Kosygin-Brezhnev Brezhnev Cherngnko Gorbachev Yeltsin
9 - Vietnam War j L Sovlet Intervention in Afghanistan ] * S{iﬁem"
Qver aoviet Lmion 3 India Explodes A-Bomb gedui%%ﬁ';
Crisis + Space Shuttle Flight Program Begins %
Misslle Crisls & pa 4 Columbla Makes First E]tﬁigtg'g:nArms
P # Chirtess Explode H-Bomb Shuttle Flight Into Space Treaty (START)
.‘ D C!;nese Explode A-Bomb 4 Intermediate Range
~-oTm '

Nuclear Forces Treaty

e e ey C‘i

4

Fiber Optics Ly

Large-Scale Integrated Circults 'E: .

genics Leads to Development of Infared Technology N !

v

S Particle Beams b
Amiiragiatan hiissils Very Large-Scale integrated Circuits ¢!
TV-Guided Glide Bomb Ring-Laser Gyros 5
Low-Observable (Stealth) Technology b o
b

ettt
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Strategy, Arms Control, and Weapon Systems Technology Drive
Stockpile Requirements

Strategy Threat Tech. Size/Wt. Yield Arms Number
Control
1950 Global A/C & Large Very high Very limited Growing
Massive missiles talks
retaliation inaccurate
1960 Global A/IC & Decrease Decrease Limited Growing
Flexible Theater missiles talks
response improve
1970 Global A/C & Decrease lactical SALI ABM Decline
Flexible Theater missiles even more needed limitations
response improve lower yields
accuracy
1960 Global AlC & Large Continued Mutual Decline
Flexible Theater missiles decrease decrease elimination more
response very & reduce
accurate
1990 Theater A/C & - Remain Remain Large cuts Large
Last resort Global missiles smali same mutual reduction
very elimination/
accurate unilateral
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DIVISION OF RESPONSIBILITIES

PARACHUTE

ARMING

SUBSYSTEM|

FIRING 2N
SUBSYSTEM | ESUBSYSTEMH

EXTERNAL
NEUTRON
INITIATION

SUBSYSTEM

WARHEAD

RESPONSIBILITIES

8985000.58

REENTRY BODY




TERMINOLOGY

NUCLEAR PACKAGE PRIMARY/SECONDARY
PHYSICS PACKAGE (Includes High Explosive)
NUCLEAR WARHEAD ? NUCLEAR PACKAGE &
WEAPON ELECTRICAL
SYSTEM & PLUMBING
-
) NUCLEAR WEAPON NUCLEAR WARHEAD &
R () ARMING & FUZING &
bl AERODYNAMIC CASE,
1 ALSO REENTRY VEHICLE .
{_':)
. P :
- NUCLEAR WEAPON SYSTEM [:> NUCLEAR WEAPON & DoD -
e ko
9 DELIVERY SYSTEM 3
- o
v
- THE TERM NUCLEAR DEVICE USUALLY IMPLIES A TEST WARHEAD BUT t \
IS SOMETIMES USED IN A PLACE OF EITHER EV,Z
NUCLEAR PACKAGE OR WARHEAD Py
b s
- THE ARMY USED THE TERM NUCLEAR WARHEAD SECTION TO INCLUDE WARHEAD %ﬁ%
+ AK + BALLISTIC BASE
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WEAPON PROGRAM OBLIGATIONS

STOCKPILE MANAGEMENT:
MAINTENANCE OF THE NATIONAL STOCKPILE OF NUCLEAR WEAPONS IN A SAFE,

SECURE, RELIABLE, READY CONDITION

WEAPONIZATION:
DEVELOP AND PRODUCE NUCLEAR WEAPONS FOR STOCKPILE AS JOINTLY

AGREED TO BY DOD & DOE AND AS AUTHORIZED BY THE PRESIDENT

PURSUE TECHNOLOGY IN THE SCIENCE & ENGINEERING OF NUCLEAR WEAPONS SO

'WEAPON TECHNOLOGY:
o
; THAT OUR UNDERSTANDING & ABILITY TO DEVELOP IS SECOND TO NONE
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As the nuclear weapons systems integrator for

the DOE, Sandia has responsibility for:

°Fire set development--neutron generator, batteries, capacitors, etc.
*Electrical & mechanical interface compatibility
*Electrical detonation safety
eUse control & use control equipment
eHandling and aneillary equipment
*Stockpile surveillance (reliability)--testing & evaluation
sMilitary training & manuals
°Field support

*Weapon systems (including DoD hardware) independent evaluations
°DOE & DoD security facility upgrade

*Safe secure trailers (total life cycle) & DOE courier training
*Neutron generator production
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SANDIA-DOE/DOD INTERFACES

WEAPON PROGRAM

DOD
{
. I I 1
DOE NWC USDR & E gé%lﬁ%ems JCS
: B
PROGRAMS o ATSD (AE) oy
o l
oV | FIELD
\2
WA LOCAL AGENCY COMMAND
\ REPRESENTATIVES DNA
AL
ALLIED-SIGNAL ORO
KANSAS CITY MARTIN MARIETTA
Y-12 SANDIA
NATIONAL
SRO LABORATORIES
PINELLAS WESTINGHOUSE
SAVANNAH
EG&G LAWRENCE
ALAMOS LIVERMORE
DAYTON NATIONAL NATIONAL

MASON & HANGER

AMARILLO

EG&G

ROCKY FLATS

LABORATORY LABORATORY
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Historical Pressure on Nuclear Designs

PEACETIME WARTIME
EMPHASIS EMPHASIS
SAFETY SURVIVABILITY
DELIVERABILITY
IMPROVE SECURITY EFFECTIVENESS
FLEXIBILITY
- CONTROL BATTLE
H MANAGEMENT
—4
g? MAINTENANCE REACTION TIME i
b |
pﬁlk» Af . -
7 REDUCE MOVEMENT OPERATIONAL €2
Ef‘;j CONSTRAINTS El
kiq TRAINING COLLATERAL 4
b DAMAGE
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Phase 1 - Weapon Conception

(0

m

Continuing studies by DOE agencies. Studies may be
informal and independent from DoD or may be con-
ducted jointly with DoD. May result in the focusing of
sufficient DoD interest in a modification of a present

weapon or in the development of a new type weapon to
warrant formal study.

DoD

Continuing studies by DoD agencies. May be inde-
pendent of the DOE or may be conducted jointly with
DOE. Sufficient attention may become focused on an
item to warrant a formal program study. DoD requests
DOE to make a program study on a new idea for a
weapon or component or may initiate its own study.
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Phase 2A VALIDATION
e SELECT
((])2 A) BASELINE

DESIGN & LAB

(DESIGN TEAM SELECTION ) » SCHEDULE

« WEAPON DESIGN
& COST REPORT
(WDCR)

3
i
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® ?’"
t~  DESIGN &
>  ALTERNATIVES —» A -
g2 NUCLEAR o
o t
= LAB )
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Phase 3 ENGINEERING DEVELOPMENT
(93)

TESTED DESIGN

THAT CAN BE
DOD MANUFACTURED
DEVELOPMENT .
REQUEST A
— \ MILITARY NUCLEAR
LAB
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Phase 4-6 PRODUCTION

(P4-6)

ROCKY FLATS

A
\¥
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o Historical Production Complex
o Reconfiguration Will Impact
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Phase 6 STOCKPILE SURVEILLANCE

(96)

MILITARY
SERVICES

ASSURED
STOCKPILED WEAPON
INTEGRITY

PRODUCTION
COMPLEX
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Nuclear Weapon Life Cycle

(The following pages are for
reference. Not all of the material will

be presented during the briefing)
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WEAPON DEVELOPMENT

PHASE 1 PHASE 2 PHASE 2A
CONCEPT FEASIBILITY DESIGN DEFINITION
DEFINITION AND COST

PHASE 3

DEVELOPMENT
ENGINEERING

PHASE 4
PRODUCTION ENGINEERING

PILOT PRODUCTION
& TOOL MADE SAMPLE

_ PHASE5

<N

FIRST
PRODUCTION

INITIAL BUILD
AND EVALUATION

PHASE 6

QUANTITY
PRODUCTION
& STOCKPILE

=

INITIAL
OPERATIONAL

CAPABILITY (10C)

PHASE 7

RETIREMENT
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| Phase 1 -- Concept Definition |

Initiation: Informal agreement between participants to
undertake study

— Purpose: Study a Service requirement or DOE technological
i:; breakthrough/innovation for weapon application -
0 I Organization: Joint DoD/DOE Study Group with appropriate g}
f_ é?‘;i_; working groups. (Note: it can be a DOE or N
o (7 DoD-only study group.) Working Groups: Surety, (72
e : Requirements Analysis, Mission Analysis, =
g jj Warhead Design, and Systems Engineering H
%

Deliverables: Phase 1 Study Report [In some cases: Draft
Military Characteristics (MCs) & Draft
Stockpile-to-Target Sequence (STS)]
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Phase 1 Activities

Stockpile-to-Target Sequence
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Logistical employment concepts

Operational employment concepts

Normal & abnormal environments applicable to MC
safety requirements
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