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FOREWORD '

.

¢ Young, and even very young, children are telling their parents and teachers that .
they are afraid of dying in a nuclear war. In the past, we have been poorly informed- ,
and 1ll equipped to respond to these fears and have offered little to young people .
outside of unconvincing reassurances. This history of silence and ignorance in too
’ many American classrooms is now being overcome, as pioneering curricula on the
subject of nuclear war are being introduced in high schools and junior high schools
. throughout the country. i
) Recent studies demofgtrate that the nuclea» arms race and the experience of
. living with the threat of imminent annihilation have had a significant$ adverse impact ,
on the emotional lives of young people in the United States and other couitries Ignor-
ance on the part of teenagers, their parents, and their teachers about the nature and
effects of nuclear weapons has left adolescents helpless in the face of the psychologi-
cal impact of the formidable and destructive threat these weapons pose.

indeed, adolescents admut they are frightened by nuclear weapons and the
nuclear arms race. They are grateful, however, for information they receive on these
subjects that 1s presented in a meaningful and objective manner. They become better
equipped, they say, to handle their fears, to take a responsible part in the growing <~
national dialogue about nuclear weapons, and to participate in the worldwide effort
now underway to prevent their use. ‘

It is a major effort to tell adolescents the truth about instruments of mass
destruction. This educational unit provides a sound body of information on the
evolution of the nuclear arms race, the nature and consequences of using nuclear
weapons, and the new ways that conflicts among nations must be resolved if life on
the planet 1s to survive. By teaching this unit, educators can show young people that
adults care about their future and are willing to join with them in preserving the
continuity of human life. Educators can and should be models of responsible adults
who are willing to confront the realities of the nuclear threat and to act to secure
the future. ,

Although much of what is contained in this unit is difficult and often unpleasant
to contemplate, the imaginative and innovative exercises will help young minds
visualize and experience the nuclear reality in a way that is not threatening. Ameri-
can teenagers will then have gained knowledge of our most compelling and danger-

" ous reality. Having grasped these truths, this generation of American teenagers may
then be the one that will act to set us free from the nuclear menace that is endanger? .
ing the future of ‘our world.

john E. Mack, M.D. T
‘ Professor of Psychiatry
Harvard Medical School
. at THe Cambridge Hospital

.

-~ Dr Mack ts the author of several articles on the sychological impact of the threat of nuclear war,
- including Beardslee, William, and Mack, John E “The Impact on Children and Adolescents of Nuclear
Developments ” Task Force Report #20' Psychosoctal Aspects of Human Development Washington, DC Amen-

4 can Psychiatric Association, Spring 1982 .
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INTRODUCTION AND RATIONALE .

There is no issue more important than the avoidance of nuclear war. It is

incredible for any thinking person not to be concerned with the 1ssue. No species .
1s guaranteed tenured hfe on this planet. We are privileged to be alive and to
think. We have the privilege to affec} the future.

Carl Sagan, astronomer and host of the
> popular television program, “Cosmos”
: November 11, 1981 )

Most students in junior high school have little, if any, undéerstanding of nuclear
weapons and nuclear war. Yet they are now confronted with a burgeoning national
debate on, and widespread media attention to, the threat of nuclear war. Unless they
are given the knowledge and skills to understand this debate and why the concern
over nuclear war has become so urgent, their response 1s likely to be one of fear
and despair. | . . ~

In response to that need, the Union of Concerned Scientists (UCS), with assist- .
‘ance from the Massachusetts Teachers Association (MTA) and the National Educa-
tion Association (NEA), developed this junior high school instructional unit. It 1s
desighed to help students understand the power of nuclear weapons, the con-
sequences of their use, and most importantly, the options avallable to resolve
conflicts among nations by means other than nuclear war. .

The unit is not intended to advance specific political positions. Rather, 1t contains
age-appropriate materials that will help equip students with the skills and knowledge
to understand what choices can be made to ensure a peaceful and secure future for
the United States and the world. . )

-
] -

-~ -

~

SYNOPSIS AND STRUCTURE OF THE UNIT

- , -

.

.

This unit raises fundamental questions about conflict, war, and nuclear weapons.
It is designed to highlight both historical decisions on nuclear weapons and the .

. choices available when considering the future roles of those weapons. It 1s important

to tell students that these subjects are complex, and that you are not necessarily an
expert on conflict’or nuclear war. It is also important for you to admit your fears
about nuclear war. This may help students more freely admit their own fears.




¢ . Thys umit addresses conflict on a personal level so that students can analyze their
own behavior and understand the importance of communicating, negotiating, and
dealing with aggression through nonviolent means. Personal conflict 1s not merely
small-scale conflict, rather, 1t illustrates problems that may exist among nations. For *
example, studying the consequences of a fight between two teenagers may help
. introduce concepts such as escalation, negotiation, and resolution. The unit encour-
ages students to understand that vnolent resolution of disputes does not always lead

to desired results. .
Even those who are considered “experts” on nuclear war admit there 1s still a
) great deal of uncertainty about the uses and effects of nuclear weapons The

teacher’s role 1s to help students comprehend the complexity of nuclear war and the
related issues they will have to deal with as adults.

THE LESSONS

’ The unit can be taught in a period ranging from two to four weeks It is possible
to introduce the core concepts in as few as 10 class periods (2 weeks). To do this, use
only those activities marked with a star. For the full four-week unit, use all activities.

. Additional activities marked “optional” are included as potential substitutes or
; supplemental activities.
Lesson 1 introduces students to the effects of the first atomic bomb. Students
examine the reasons for studying nuclear war and see that their partncnpatnon with
others can help prevent nuclear war

‘ Lesson 2 begins with an explanation of conflict. Before studying war—the most
extreme form of conflict—students examine conflict on a personal level. Both sources
and means of resolving conflict are explored.

Lesson 3 builds on the understandmg of conflict gained in the previous lesson.
Communication, negotiatin, and compromise are introduced as means of resolving
personal and group confllcr Games help illustrate the complexity of *conflict

+  resolution.

Lesson 4 takes conflict to its worst end point—nuclear war. Students study the
weapons of history and recognize that nuclear warfare represents a leap beyond
previous weaponry. The chemical and biological effects of nuclear. weapons are

introduced. S .

Lessén 5 deals with the arms race, escalation, and the economic consequences of
, building nuclear weapons. /ﬁ quiz on Lessons 1 through-‘s is included.

Lesson 6 elicits students’ feelings about Soviet-U'S. relations, while also examin-
ing national foreign policy goals. An exercise on federal budget priorities 1s included.

- Lesson 7 examines ways of reducing ti® risk of nuclear war among the super-
powers. Several future national security opyans are dnscuised j

Lesson & encpurages students to develop their own opinions apart from the many
infliences in their lives. v .

Lesson 9 emphasizes the use of imagination jn considering alternative futures.

A potential outcome of studying nuclear war 15 a sense of hopelessness and
despair. To counter this, the primary purpose of Lésson 10 1s to help students translate
their knowledge into action. Several class projects are suggested. It 1s very ihportant
for teachers and students to develop the conviction needed to combat hopelessness
and work toward ensuring our survival. . . -

If nuclear war should Sccur, 1t will come about not because 1t was inevitable, but
because not enough {people] took the trouble to avfrt it.!

8 tCousins, Norman Human Options New York Norton, 1981, p 73 ’ .
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. . LESSON FORMAT

.

- ' The lesson capsule summarizes the goals and activities foreach day Where
appropriate, background material for the teacher 1s cited -or provided: The list of
purposes includes cognitive knowledge we wish students to gain as well as attitudes
and concepts students will explore. A list of materials needed for each activity 1s also
included. The lesson description is a step-by-step list of activities; we recommend that
you read this before teaching the class so that, if necessary, background information
or materials can be obtained. Student worksheets appear at the end of each lesson
and may be reproduced as needed. The worksheet number appears in a arcle in the
upper outside corner of the page for easy identification. Answers for worksheets 3-2,
4-1, and 4-4 are in the Teacher Notes sections of those lessons. Answers for quizzes
5-4 and 10-1 are on a separate page following each quiz. Homework assignments
provide continuity from one day to the next. Part A of most lessons refers to the
previous day’'s homework assignment.
7 Several activities in this unit may need clanfication:

R

Simulation Game Simulation games are learning exercises that place students in
roles similar to real-world situations Playing the game requires them to make deci-
sions as if they were partof those situations. Simulation games are meant to be fun
as well as educational: players learn their roles as the game unfolds through the - -
operation of the rules and the changing dynamics of the situation The basic rule fof
directing a simulation 1s this: say no more than the few words necessary before the
game to start it, during @e/game to keep it running, and after the game to keep the
discussion going.z

Role Playing: Participants are assigned roles and are given a brief description of a
'situation they are to act out as they see fit 2

Bramstorming. Students give you their immediate and unedited responses to a
question or statement. Responses are put on the board and no judgments or values
are discussed until afterward. A free flow of ideas isimportant, and you should put all .
responses on the board without critiasm. Only after the brainstorming 1s over
should you and the students comment, refine, and edit. /

Whip: You ask students to complete a statement such as “When I think of nuclear . -
war, I ..." In quick succession; students either complete the statement or pass. Class
discussion may follow.” ' ’

APPENDICES

The Appendices to the Teacher’s Guide contain information considered impor-*
tant to your understanding of the matenal in this unit. Appendix 1 contains lLists of

: pertinent articles, books, organizations, and audiovisual materials Teachers, of
course, will have to decide whether particular materials are appropriate for their .
classes. Appendices 2, 3, and 4 contain fact sheets and background information which ‘
may serve as a primer for you or as supplemental material for particular lessons. A

O Teacher’s Glossary (Appendix 5) provides definitions of many terms in the unit. A

Students’ Glossary (Appendix 6), v‘?ﬁic\h teachers may reproduce and make available,

defines those terms which youngsters may find unfamihiar. A quiz on definitions may

give teachers an additiona‘ grading opportunity. Appendix 7 provides for teacher ‘
comments on the unit, and Appendix 8 allows students to express their reactions.
Finally, a sample letter’ to parents, which teachers may adapt, 1s included as

Appendix 9.
PP . .

v

*Heyman, Mark Simulahion Games for the Classroom  Bloomington, Ind  Phi DC‘WA Education Founda-
tion, 1977 Many pamphlets are available at low cost ’

ERIC - "

Aruitoxt provided by Eric:




rd ,
' - STUDENT EVALUATION t

For grading purposes, the unit includes two quizzes (a quiz covering Lessons 1
through 5 at the end of Lesson 5 and a cumulative quiz at the end of Lesson 10), as
well.as homework assignments, worksheets, and a long-term class project. The writ-
ing of-a daily journal is discussed in Lesson 1. The journal is a way-for students to
express their reactions, especially if they are uncomfortable with the matenial. The
journal could also be used as the basis for a grade at the end of the unit. However,
the grade given the journal should indicate its completion rather than evaluation
of 1ts ideas. , ,

. " BEFORE YOU BEGIN THE UNIT .

e Read the matenal in the Appendices to the Teacher’s Guide. Understanding this
material will help you teach the unit. : .

e Collect newspapers and magazines from which students can cut out pictures and .
articles to create their own bulletin board.

. Wrn‘te your members of Congress (re.presentatives and senators) or candidates for
these offices. Ask their views on 1ssues such as the nuclear freeze, no first use, the
e - defense budget, and nuclear war. In Lesson 10, students may discuss and respond
' to the polticians’ views with letters expressing their opinions on these issues. . .

e Find out what local resources are available, including films, speakers, and other
‘ - speaial events. Try to 1dentify, speakers and local resources to provide contrasting
points of view on the issues addressed in the umit. In Lesson 10, the students-are .
asked to plan activities that may use these resources. ' '

.
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| Lesson . |
- __:.  NUCLEAR WAR—WHY WORRY?

. T ’
7!

* . T . v : #
N )

"y

) "~ LESSON CAPSULE: ’

’

Educating about.nuclear war is the first step toward its prevention. Students are
introduced to the atomic bomb and nuclear war by completing & survey with ques-
tions spanning topics addressed in the unit. In this lesson students encounter, per-
haps for the first time, the destructive power of the atomic borhi.
Equipped with some knowledge of the effects of nuclear weapons, students then
consider the reasons for studying war through the story of The Hundredth Monkey. The g
class learns that each individual’s participation is an important contribution to the .
prevention of nuclear war. Students conclude by entering their feelings about the
day’s lesson in a journal. ' ’

. PURPOSES: ‘ .

* & To create a classroom atmosphere that encourages the expression of student atti-
tudes and feelings aboyt nuclear war. . ; B .-
® Tointroduce the study of nuclear war and explain why such study is important.

. ® To study the effects of the atofic bomb on Hiroshima.

A -
* To give students hope that their awareness of the dangers of nuclear war can help

prevent it. .

R ‘ ’ MATERIALS:

e Student Questionnaire—Worksheet 1-1.

 Mushroom Cloud handout—Worksheet 1-2.

- ) ¢ B.C. cartoon handout—Workshe.et 1-3.

® Adaptation from The Hundredth Monkey—Worksheet 1-4. ,

¢ Hiroshima accounts (see Teacher Notes for this lesson). .

. DESCRIPTION OF LESSON: -

*A. Class Atmosphere. It is important that you first establish an atmosphere of mutual
trust in which feelings about conflict, war, and nuclear weapons can be expressed. .
Though the study of nuclear war «an be uncomfortable on occasion, students
should-be able to expect class respect for their views.

- )
*B  Student Questionnaire. Have students complete the questionnaire (Worksheet 1-1).
This survey is meant to generate a discussion on nuclear war so that you may . .
determine students’ knowledge of this topic. ) ‘ 11
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. Introduction. This activity introduces students to nuclear war and its effects Itis

assumed that they have little or no knowledge of nuclear war.
1. Distribute Worksheet 1-2 (Mushroom Cloud) to students.
2. Questions for discussion:

a. What does the mushroom cloud mean to you?

b. What produces a mushroom cloud?
3! Distribute Worksheet 1-3 (B.C. ¢artoon) to students.

Y

4. Questions for.discussion: - A
a. In the cartoon what does B.C. mean when he says: “We can wipe it all out in
six minutes?” . ° “
b. About whatwbrld danger 1s Mr. Hart writing,in this cartoon? -

c. Whatis nuclear war7

. The First Atomic Bomb. The followmo activity is very powerful It 15 inténded that

tion caused by a nucgr weapon Though the first atomic bomb was much smaller
than today’s nuclear weapons, and therefore does not give a true picture of the
extent of current destructive capacity, we will use the memones of atomic bomb
survivors to educate ourselves and students about an event we hope to prevent
from happening again.,. -

1. Read one factual and one personal account of the dropping of the atomic bomb
on Hiroshima. We recommend that you read Selection 1 and either Selection 2
or 3 in the Teacher Notes section.Introduce the word hibakusha (he -ba’-ka-shd)
as the Japanese word for survivor.

Divide the class into groups of fout.to five students.

. Ask students to discuss thgir feelings about the Hiroshima accounts.
. Have the groups list three or four things they felt after hearing these accounts.
. Ask a spokespergon from each group to present the group’s list to the class.

. Allow students time to discuss their thoughts and feelings about Hiroshima

students gain somﬁ)(gnmve and-fffective knowledge of the immediate devasta-

1= RV AN RN

. - and the atomic bomb.

Why Study Nuclear War? v
1. Inform students that the bombs we have today are even more powerful than
" the bomb dropped at Hiroshima. Distinguish here between bombs-and geapons.
Weapon is the the larger class which may be subdivided into bombs and rockets
(missiles). A bomb is an explosive device which is usually dropped on a target

. . ¢ .
from a plane. Other weapons have their own engine or means of propulsion.

o /Weapon\ ' .
Bomb Rocket (Missile)

2. It is also important here to distinguish between nonnuclear and nuclear
weapons. Nuclear refers to the nucleus gf the atom, the main source of the
increased power of these weapons. Explain to students that people are con-
cerned because of the perdeived increase in the likelihood of nuclear war and a
heightened awareness of its consequences. The United States and the Soviet
Union possess over 17,000 strategic nuclear weapons. Over the next decade,
both countries plan to build several thousand more strategic nuclear warheads.
In 1960, Secretary of Defense Robert McNamara estimated that 400 one-
megaton bombs would kill one- -third of the Soviet people and destroy two-
thirds of their industry. If only 400 weapons would destroy the Soviet Union,
what would 17,000 weapons do to the world?

3. The following story helps students answer the question. Why study nuclear
war? Students learn that one individual’s action can help prevent nuclear war.




N

ERIC

Aruitoxt provided by Eic

< -

The story of The Hundredth Monkey is the account of an actual scientific
experiment conducted in 1952. The experiment illustrates the concept of “crih-
cal number” whereby the attainment of a certain level or concentration causes
some quality, property, or phenomenon to undergo a definite change. In this
instance, a behavior exhibited by several monkeys is transmitted to the entire
colony of monkeys.

. This may be a difficult concept for students. You might illustrate “critical
number® with the following demonstration:

Fill a cup to the brim with water. With an eyedropper, add water to the cup
drop by drop,until it overflows. This final drop, together with the preced-
ing volume, creates the critical amount of water necessary to make the cup
overflow.

As the last drop of water was the ¥nd) needed to make the cup over-
flow, so the hundredth monkey, in combination with the other 99, was
needed for the whole colony of monkeys to learn to wash sweet potatoes. Once
students understand the concept of the hundredth monkey and critical
number, 1t is important to relate The Hundredth Monkey to the study of nuclear
war. Increasing numbers of people learning about nuclear war (or any other
topic) will onerday reach a critical number. At this point, a definite change may
occur in society’s awareness ofnuclear issues. Since we can never calculate the
critical number, one individual joining with others really can make a

»  difference.

a. Distribute copies of the adaptation from The Hundredth Monkey? to each stu-
dent (Worksheet 1-4).
b. Have students read the story aloud or along with you.
¢. Questions for discussion: g
(1) How did the knowledge of washing the sweet potatoes spread through-
out the colony? .
(2) How did the adult monkeys learn to wash the sweet potatoes?
(3) What happened when the hundredth monkey learned to wash the sweet
potatoes?
(4) What would be the effect of the hundredth monkey if the other 99 had
not learned to wash the sweet potatoes?
* (5) How are people who learn about nuclear war like the monkeys who
learned to wash sweet potatoes? )
(6) Can adults learn about nuclear war from young people?
(7) How can knowing about the dangers of nuclear war help prevent 1t?
(8) Does one person make a difference? -

*F. “Journal. Have students enter their thoughts and feelings about the lesson in a

journal. This daily log allows students to express their reactions to the new
material. It is particularly useful for students who may not wish to share their
views in class. If students hand in the journals periodically, you may gain valuable
information regarding their reactions to the unit. It is suggested that you collect
the journals and that students enter their thoughts and feelings irr them daily.
Students might also enjoy giving a title to their journal. To encourage communi-
cation and sharing, you might read to the class your own first journal entry.

. Homework. The exercise focuses on the special things that make life in the twen-

tieth century exciting, interesting, and enjoyable.

\\‘Keyes, Ken. Jr. The Hundredth Monkey St Mary, Ky Vision Books

\

-
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Have students build or imagine a time capsule in which to put 10 items they
think would best tell the story of our life to people in the year 2000 A.D. Stu-
dents might elect to make individual time capsules at home (a shoe box will do) or
to contribute their special object to a class time capsule that could be filled at the
beginning of Lesson 2. .

-

H. Optional Activities: ‘.

1. Have students write an “Ask Beth” or a “Dear Abby” letter about “the five ’

- things that worry me most in the world today.”

”

2. Ask students to complete the statement: “"When I think of nuclear war, 1 ..
This would be a good introductory activity for students who have some
knowledge about nuclear war. You could elicit responses at random or do a
“"whip” wh&ereb& each student answers the statement in turn. If students do
not feel comfortable answering questions on their turn, they have the option

. of passing.

3. Have the class create an ongoing bulletin board on nuclear war, bringing pic-
tures and articles from magazines and newspapers to class. This activjty could
easily be continued even after the unit is completed, providing the basis for
future discussions.

4. Unforgettable Fire (Pantheon, 1977) presents pictures drawn by atomic bomb
survivors 30 years after the event. Each picture is accompanied by a descriptive

) narrative. You may wish to share this book with your students. The memories

»  recorded in these drawings are very powerful, and should therefore be used
with considerable care in the classroom.

If you use these pictures, you should allow time for discussion. In addi-

tion, we stress the importance of ending this lesson on a positive note, i.e., a

reading of The Hundredth Monkey in Lesson 1, Activity E.3.

-

This activity could be in'serted in Lesson 1 as part D.7.
D. 7.a. With the class still divided into groups of four to five students, distribute a

packet of three to five drawings (with narratives removed) to each student

b. Allow small groups to look at all the drawings in their packets. .

c. Assign one picture to each group. Have the groups write three or four things
they see happening in the picture.

d. Ask a spokesperson from each group to present the group’s list to the class.

e. After each report, the teacher may wish to read to the class the survivor’s
narrative that accompanies the picture. It is important that the teacher judge

. the suitability of this matefial for students. A summary of the survivor’s
language may be more appropriate.

£. Allow students timte to discuss their thoughts and feelings about Hiroshima
and the atomic bomb. ° g .

-

: TEACHER NOTES:  *

Atomic bombs were dropped on Hiroshima (8:15 A.M., August 6,1945) and Naga-
saki (11:02 A.M., August 9, 1945). The destruction of the two'cities was largely com-
plete. The focus of the first part of Lesson 1 should be on this unbelievable ruin.

It is important here to state the obvious—that individual teachers should decide
how deeply to pursue the troubling issues raised in this lesson. The death and de-
struction in these two Japanese, cmes should not be glossed over, yet it should not
become so donfinant as to frighten students. For survivors of Nagasaki there is a
special irony—béing ‘from the “second city,” they are often overlooked.




The unit does not pursue the reasons for targeting populated cities. If the issue is
raised, you will have to determine the extent of the discussion, recognizing that there
are no certain or easy answers here. i

We recommend that you read Selection 1 to the cldss for background informa-
tion, in addition to either Selection 2 or 3.

Selection 1: Factual Account of the Dropping of the Hiroshima Bomb

In 1945, President Harry S. Truman was faced with a difficult decision. U.S.
armed forces had been fighting in Europe and the Pacific and suffering large numbers
of casualties. The U.S. had demanded unconditional surrender from the Japanese, but
they had refused. Some of Truman’s advisors argued that he had to choose between
invading-Japan and using nuclear weapons on Japanese cities. They said that up to a
million American lives could be lost through an invasion, which would also delay the
end of the war. This group of advisors recommended using nuclear weapons on
Japanese cities in which production of war materials was the major activity. They
said that using these weapons would shorten the war and save American and
Japanese lives. - ' .

Other advisors said that invasion and nuclear use were not the only dptions.
One group suggested that the U.S. demonstrate the power of nuclear weapons by ex-
ploding a bomb high over the city of Tokyo or on an uninhabited island. There, the
mushroom cloud could be but the fallout would be dispersed and the effects of
the bomb would be limited. These advisors argued that after. such a demonstration,
the U.S. could again demand Japanese surrender. Only if the Japanese refused this
opportunity would the U.S. use nuclear weapons on Japanese cities. A second group
agreed that invasion or nuclear use wereé not the only options. However, they said
that the United States should not demand unconditional surrender. These advisors
argued that the Japanese would be unable to surrender on these terms, since tradition
and history required that the Emperor be protected. . -

On August 6, 1945, the United States dropped an atomic bomb on the Japanese
city pf Hiroshima. It was the first time an atomic weapon had ever been used on
people. Three days later, another atomic bomb was dropped on the']gpanese city of
Nagasaki. ) .

Large sections of both cities were instantly leveled. A new disease called radia-
tion sickness eventually killed many people who did not die in the’ original blast. The
survivors still remember the “unforgettable fire,” the horrible scenes of destruction,
and the cries for help.

Selection 2: From the Introduction to Unforgettable Fire: Pictures Dra»&:
by Atomic Bomb Survivors+

\  On August 6, 1945, the morning started with a cloudless blue sky character-
istic of the Inland Sea’s summer . . .. Just before the fateful moment the seven
rivers which ran through the city looked stagnant because of the high tide and
réflected the deep blue of the summer sky. \

The Flash: 8:15
The A-Bomb, which was nicknamed “Little Boy,” was dropped from the
B-29, Enola Gay. It exploded 570 meters above the ground with a light blue
flash. .". . Soon after the explosion black and white smoke covered the whole aity
and rose thousands of meters high. . . . Wooden houses within a radius of two
‘ .

{From Japan Broadcasting Association, ed., Unforgettable Fire. Pictyres Draon by Atomic Bomb Survivors (New
York: Pantheon Books, 1977), pp. 6-7. Copyright © 1977 by Pantheon Books, a Division of Random
House, Inc. Reprinted with permission.
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kilometers of the hypocenter collapsed and completely burned from the wind and
heat. The fires continued for two days. Some people who were near the center of
the explosion literally evaporated and only their shadows remained; others
were turned to charred corpses. Those who survived were badly burned. . . .
Friends and relatives trapped under collapsed houses were crying for help. . ..
Later large black drops of rain poured down. It was a deadly rain which
contained mud, ash, and other radioactive fallout. Through burning flames and
pouring black rain there was an endless line of injured people heading for the
outskirts of the city. The burns on their hands made the skin hang down. Their
hands looked like those of ghosts.
Selection 3: Child Survivor Accoynt from Unforgettable Fires A

1. About 8:15 a.M. August 6, 1945 '

As I looked up at the sky from the backyard of my house, I heard the faint

* buzzing of a B-29 but the plane was not visible. A few minuteslater, the all
clear was sounded. The sun was glaring in the cloudless summer sky, I looked
up and suddenly saw a strange thing. There was a fire ball like a baseball
growing larger becoming the size of a volleyball. And then something fell on
my head. [ realized it was somethirig like a bomb showering my body. At that
time [ was 14 years old. . . . ’ . :

2. Howsémany seconds or minutes had passed Ircduld not tell but regaining
‘consciousness | found myself lying on the ground covered with pieces of
wood. When I stood up in a frantic effort to looffaround there was darkness.
Terribly frightened, I thought I was alone in a w8rld of death and groped for
any light. My fear was so great [ did not think anyone would truly under-
stand. When | came to my senses I found my clothes in shreds and I was
without my “geta” (wooden-sandals). ... ) ) )

3. Suddenly I wondered what had happened to my mother and sister. My

mother was then 45 and my sister 5 years old. When the darkness’began to ™ |

fade | found that there was nothing around m§ My house, the next ddor
neighbor’s housg, and the next had all vanished. [ was standing amid the ruins
of my house*No one was around. It was quiet, very quiet, an eerie moment. 1’
discovered mry mother in a water tank. She had fainted. Crying out, “Mamma,
Mamma,” I shook her to bring her back to her senses. After coming to, my
mother began to shout madly for my sister, “Eiko, Eiko!” N

" -

£y

slbid., p. 43. M




Worksheet 1-1

STUDENT QUESTIONNAIRE

After each of the following statements, indicate whether you
agree (A), dlsagree (D), or don’t know (DK)

-

1. The United States and the Soviet Union have never
been allies. .. . * A/DIDK

. People can influence governmentipolicy. , " .© AIDIDK
. Nations that have t:een‘enemies can become friends. AJDIDK

. Arguing witim someone is bad. AIDIDK
. Disagreements between, nations are ‘usually, settled by
" going to war., . AIDIDK -

. The Soviets are more likely than the Americans tostart . -~
a nuclear war. . ~ AIDIDK

r

. Nuclear weapons used against another country will .
not harm people in the Umted States in any way. . A/DIDK

. The United State$ needs nuclear weapons to keep the * .
peace. - AI DIDK

4

. The United States should spend more money on.
defense. L A/D/DK

- ’

. The information that I get from magazines, TV, and
newspapers is always reliable. .o A/DIDK

. Radiation from a nuclear bomb is harmful for only two ,
weeks. . R AIDIDK

" 12. Human béings can create a peaceful world. ' AIDIDK

13. The only dxft)erence between an atomic bomb and a
regular bomb is that the atomic bomb is more powerful.  A/D/DK .

\ .
14. A single person can affect the course of the future. - A/D/DK

-

© 1983 Union of Concerned Scientists
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" Worksheet 1-2

* MUSHROOM CLOUD - -




Worksheet 1-3.
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Worksheet -4

AN ADAPTATION FROM THE HUNQREDTH MONKEYs
. o .

»

Here is the story of the Hundredth Monkey. It was a scientific experiment.

The Japanese monkey, “Macaca fuscata,” has beeri observed in the world for a
period of over 30 years. In 1952, on the island of Koshima, scientists provided
monkeys with sweet potatoes dropped in the sand. The monkeys liked the taste of the
sweet potatoes, but they found the dirt unpleasant. =t .

»

An 18-month-old female named Imo found that she could solve the problem by'zd

washing the potatoes in a nearby stream. She taught this trick to her mother. Her
playmates also learned this new way and they taught their mothers, tdo. ..

This cultural innovation was gradually picked up by various monkeys before the
eyes of the scientists. Between 1952 and 1958, all the yourig monkeys learned to wash
the sandy sweet potatoes to make them more palatable, Only the adults who imitated
their children learned this social improvement. Other adults kept eating’ the dirty
sweet potatoes. . . - T L

In the autumn of 1958, something startling took place. Though the exact number
is not known, let us suppose that when the sun rose one morning there were 99
monkeys on Koshima Island who had learned to wash theif potatoes. Let’s furthep ~
suppose that later that morning, the hundredth monkey learned to wash potatoes.
THEN IT HAPPENED! \ -

- By that evening almost everyone in the tribe was washing sweet potatoes before
«ating them. The added energy of the hundredth monkey created a breakthrough!
Thus, when a critical number/achieves an awareness, this new awareness may be

. communicated from mind to fhind. i R
Although the exact number may vary, the Hundredth Monkey#Phenomenon.
- means that when only a limited number of people know-of a new way, it may remain _
in the minds of only these people. But there is a pbint-at which if only one more -
person tunes in to a new awareness, the idea is strengthened so that it reaches almost
everyonel™ -~ i ‘ ’ ' .
Your awareness is needed in preventing nuclear war. _ .
You may be the ”l'iundredth Monkey”,... .

.
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. "~ Lesson

52’.‘ e

i " PERSONAL CONFLICT -

-
.

) ) LESSON CAPSULE: ’ ,
J . " Conflict is'a natural pai‘t of daily life. Antdgonistic forces meet, creating tension

that needs resolution. This resolution can take many-forms, of which war is the most , -
. violent. This lesson deals with conflict on a personal level. Students are presented
. with several conflicts between two persons. They examine the reasons why conflicts
. arise and how to solve them. Whether our opponent is perceived as a friend, enerhy, )
. . or stranger may produce very different resolutions to the conflict. Through class
activities, students will begin to understand the phenomenon of escalation.

- .

. ; - . &

)

‘ - L _PURPOSES: - . ' ‘ ,
’ ¢ To understand that there are rﬁany solutions to g particular conflict. -
) .* To explore the reasons why conflict arises.-. = =~ = ) - “
¢ To understand that underlyinig assumptions about the other person in a conflict ‘ '
) * may affect the putconmie. | ' - . . o
.* ® Toencourage t‘i\pught beforg action in solving conflicts. .
: *® To begin consideration of compromise and negotiation as processes of conflict
. o . resolution. 4 T ‘ 4 , .
. Q . Seon t
- . ' " MATERIALS: ' . to.
® Conflict situations handout—Worksheet 2-1., ) Lo
¢ Friend-enemy-stranger handout—Worksheet 2-2.
N , . e Y
R DESCRIPTION OF LESSON: . .
* \ ‘ ~
+ A. Review and discuss homework from previous day. ) . .
*B. Conflict. In this activity students will write endings to two conflict situations. As ~ .
> you generate on the board a list of ways in which conflicts are resolved, students
will becomée awate of two things:,
. 7' - e there are many different ways to resolve a particular conflict, and
: * there are several general strategies for resolving-conflict. ' s
' 1. Mention to students*that the tension they expérienceé when there is a differ-
' " ence of feeling or-opinion between two persons is ‘called conflict. N
2. Distribute Worksheet 2-1 on gonflict situations to all students. . .
3. Divide the students into grouips of four and then read through Situation 1. As\l_<v Lo .
each group to write aiPending to the story. e ‘ -
4. Ask each group to read their situation endings. As students respond, generate ° 7ﬁ
£ . - : . ) *
- ’ 2 3 -
Q . ‘ L

E AN i e »
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Aruitoxt provided by Eic:

*C.

ousy, possessions, ideas, religion‘,l

Escalation. This activity shows
escalate into a major conflict.

1.

.

Distribuge the friend-enem
students. -

Does ellmlnatmg a”me vs. ydu’ attltude hq[yesolve conflicts? T

and political beliefs.

ow a disagreement between two people can
A

v
>

Draw thg fo‘llowing staircase on thé‘lgoard.

-

-

»

v




-

2. Present students with the beginning and ending of a disagreement between
two people. For example, the initial conflict might be: “Rick is angry at Jerry for
using his bike without asking,” while the final outcome could be: “Rick and

- Jerry and four of their friends are fighting in the locker room.” .

a. Write the iniitial conflict on the bottom step of the staircase and the final -
. Mutcome on the top step.

( Rick, Jerry, and
others are fighting in
the locker room.

<

Rick is angry at Jerry
for using his bike
.o without asking. _ g .

- -

.

b. Have students gen'grate a series of reactions which indicate the escalation
from the original conflict to a locker room fight. _

c. Ask students: : )
¢ Does thinking before acting lessen the possibility of escalation?

*F. Journal. If you have elected to use the journal, remind students to make their
entries. . '

*G. Homework. You might introduce this assignment in the following way: Sometimes
] compromise is necessary to settle a conflict. When you compromise, each person .
gives up some of what he or.she wanted at the beginning of the conflict. The
process of talking to settle the conflict, whéther or not you compromise, is called
negotiation. ) ) :
Ask studentsztyérrite a one-page story about a time when:
1. They were”in a conflict with someone and settled the conflict by negotiation

withbut having to compromise,, R
OR , 2 .
2. They were if a conflict which was settled through comptomise]
OR :
3. Negotiation occurred in a scene on a TV show,
OR N -

4. Negotiation and/or compromise were used to settle a conflict in their family.
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Worksheet 2-1

CONFLICT SITUATIONS

Situation 1 ,

Pat had just finished delive\‘iii ¢rs on her paper route. She was
planning to meet some friends at thle lake-ifi minutes but needed a
change of clothes. Pat rushed home, dashed into the house, and
grabbed afowel and some money. She was shocked when she returned
to the frorit yard. The bike she had left in the yard was no longer there! >
Someone was riding it in the street in front of the house. What did Pat

do?

Situation 2

Bif and Trish are strangers, but they often see each other at the
local video game arcade. Bif is next in line to play Pac-Man, when Trish
spots a friend who is playing the game in front of Bif. Trish and the
friend start talking; the friend leaves and Trish is now ready to play

ld
M

Pac-Man ahead of Bif. What does Bif do? , 0

L

AN

© 1983 Union of Concerned Scientists
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'Worksheet 2-2

3

- '"FRIEN,D—ENEM&(—'STRANGER
. 4

Read each situation. First, assume that the other person is your
friend; write a resolution to the conflict. Next, assume that the other
person is your enemy; again, write a response to the situation. Finally,
assume that the other person is a stranget, and write a resolution of
the conflict. . ‘ - .

'
! A)

SITUATION ~ FRIEND' | ENEMY | STRANGER

Someone calls you a
“CREEP.”

Someone borrows your -
bike without asking.

Some cuts ahead of you
in line.

You hear that Flash started
a rumor about you that
isn’t true.

You hear that one of your
classmates was seen this
afternoon in your yard
and left the gate open,
Your dog is missing. »

- You ovéerhear someone in the
locker room planning to.
break into the local record
store tonight.




. .. _~ ' v . . kg
| Lesson

. ‘ .
r
— ¥
A
°

GROUP AND NATIONAL CONFLICT

.LESSON CAPSULE: ‘

This lesson begins with a discussion of negotiation and compromise on a per-
sonal level and then examines conflict on larger levels within and between countries.
Finally, weaponry in warfare is examined in terms of the evolutwn of technology and
the degree of personal contact.

Group conflict is illustrated by playing the M&Ms game in which two groups
compete for limited resources. Students discover that commumcatlon, negotiation,
and compromise are necessary for nonviolent settlements. .

Students then explore the reasons for national conflicts. They read three ta five
short scenarios of specific conflicts, and choose solutions they prefer based on both
positive and negative consequences.

* Finally, students match weapons used in c0nﬂncts through history with defini-
tions and range of effectiveness.
s

s
X

. To -examine conflict resolutlon and the role of negotlatlon

o To demonstrate that resolution of disputes using communication and negotiation
can lead to more desirable.outcoines than resolution through violent means.

e To explore the reasons nations go to war and the means used to settle
disputes. - \ .

e To experience decisionmaking and the weighing of alternatives, and to understand
that decisions have consequences. '

o To examine the evolution of weapons in terms of range of effectiveness and per-

sonal contact. _ ’
. MATERIALS: Q

e M&Ms, approximately three to four tnmes the class number (or Hershey Kisses or
small, colored squares). BN )

o Case studies—Worksheet 3-1. ’ '
® Rocks to Nukes handout——-Worksheet 3-2.

DESCRIPTION GF LESSON

*A. Conﬂiq R Iution %“scuss the homework from Lesson 2. Ask students to discuss
conflicts they have witnessed in their lives or on TV. Ask: * -
1. Whe lmtiated the negotiatiort-or comprbmlse? -

B

PURPOSES S



i

. What happened if only one side was willing to negotiate or compromise?
."What happened if neither side negotiated or compromised? R
- List some of the difficulties of negotiation or compromise.
. List some advantages of negotiation or compromise.
- 'How could you persuade someone to compromise if s/he were at first unwilling
to do so? ’
7. Do you personally find it difficult to compromise? Why or why not?

*B. The M&Ms Game. This game illustrates the importance of communication, negoti-
ation, and compromise. Students are asked to share “‘resources” that cannot be
divided equally. .

Divide students into groups of even numbers (preferably greater than four).
Teachers can assign an observer to report, to the class how the group splits the
.M&Ms. Each group splits into two equal teagns or sides. Give each group an odd
number of M&Ms (or Hershey kisses, or pennies), so that everyone gets a few
and there is a remainder. One group can serve as a control by being given an equal
number of M&_Ms, if you wish. When you say “Go,” the teams have one to two
minutes to divide up the M&Ms between them in silence, Call time when all groups
are finished. Record the time needed tq reach a solution by all groups (or ask them
to keep their own time). Play the game again, but allow communication between
the two teams. Keep a record of the time for the second round as well. When all
groups have finished, a spokesperson from each group should explain the results
of the two rounds. Suggested questions; ‘ -

. How were the M&Ms divided up in round one? Who took control? Why do you

think that particular person took control? ) .

- What happened to the extra M&Ms? Were they divided up by the person who

took control? ‘ . . '

: How did the second round differ from the first? Did communication affect the

game? If so, what was communicated? . ) .
4, What happened to the extra M&Ms in round two? Who divided them up? /
. Was there a differénce in time between the two rounds? Why? '
. Is it easier to resolve conflicts when people communicate? If so, why?

P

N

*C. Case Studies, Pass out copies of Worksheet 3-1. In small groups (or at first individ-
ually), have students discuss three to five case studies of national conflict and
choose between the alternatives, Students may also write in their own alternatives.

- Emphasize that it is not always easy:to make decisions jvhen you are trying to
resolve a conff§t and that many conflicts do not present a.clear choice of alterna-
tives. Conflicts can ‘persist for years because of events beyond the control of
people making decisions today. In any complex society, a prime minister"5r presi-
dent has enorinous and often inflexible historical, cultural, and religious factors to
-consider. . R S -

After they check the alternative they desire, ask students to write both a
positive and negative consequence of their decision. Groups should choose &
spokesperson to present-their arguments to the class. : ;

D. Reasons for War. Ask students why nations go to war. Put their-ideas on the board: -
Encourage them to consider the following: - * -
1. territory ) "~ . 3. politicdl and religious beliefs
2. resources " 4. economic pressures .
Next to the list of reasons nations go to war, list student ideas of how nations
redolve conflicts, such as trade, treaty, or compromise. What happens when an
increasing numbe;‘ of people want scarce resources?

]




*E. Journal. If you have elected to use the jourg@\l, have students make their entries.

F. Homework. For homework, pass out Worksheet 3-2 (Rocks to Nukes), and ask

students to look at the list of weapons used throughout history. They are to fillin ~

the chart with the definition of the weapon, and the face-to-face valué, from1tc 5.

1=arm’s length or less from target

2=20 feet from target

3250 to 100 yards from target (one-half to a full football field) ¢
4=more than a mile

5=across the ocean

The face-to-face value i¢ the maximum distance from which the weapon is effec-
tive. The target does not have to be another person; it could be a bull's-eye. The
purpose of this exercise is for students to think about the personal and impersonal
nature of weapons. Combat and warfare in past ages required more personal
contact with the adversary. Nuclear weapons will be discussed in more detail in

Lesson 4. (See Teacher Notes for explanation of biological and chemical weapons.)-

G. Optional. This version of.Tic Tac Toe involves cooperation, not competition, at a
game. The game is played in groups of three, and all three players win or lose
together. ,

Have students draw a tic tac toe board. Each person takes a turn and puts a
number (1 to 9) in one of the squares. The object of the game is to have the
columns, rows, and diagonals add up to the same number without using a number

- more than once. Students play as many times as it takes to construct the square.

Answer: The number 5 must go in the center apd aJl the rows, columns, and
diagonals must add up to 15. ‘
(.

6 7

2
9 o . ‘
p i

TEACHER NOTES:

Biological weapons refer to pathogenic (diseasé-causing) mictobes that can be
disseminated over a target population’in order to inflict mild to fatal diseases. The
microbes are inhaled or ingested and the effects are less predictable than other
weapons. Some of the diseases have moderately effective vaccines or antibibtics;

R X4

many do not. Oxygen masks could be worn if adequate warning systems were devel-

oped. Diseases which may be caused by biological weapons include Eastern equine

encephalitis, typhoid fever, anthrax, plague, and cholera. -

Chemical weapons include lethal and sublethal gases sprayed Q\Ler"a popﬁlation

to.render it defenseless. Chemical weapons were used it World War L. Since that time, ~

they have been stockpiled by the United States apd the Soviet Union, as;well as
several other nations. An example of a2 modern lethal’chemical weapon is nerve gas
(first developed, but not used, by the Germians in World War If) which is irikaled or
becomes deposited on the skin and absorbed into the Rervous system. Police tear gas
is also in this category, but is not lethal. BZ (miljtary abbreviation) is a cheniical

weapon that elicits unpredictable and often violent;behavior; CS (military abbrevia-

tion) causes sensations of asphyxiation and acute anxiety, but is nonlethal.

-~ \ ,.._
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Answers for Worksheet 3-2




. ’\) _ write both a positive and negative conseqdence of the resolution
chosen.

- CASE STUDIES’

Case One: People in your country are dying from the cold because of a
severe shortage of heating oil. Anothér nation has plenty of oil but
refuses to sell it to you. Would you: . .
: * Consequence

‘ Positive ~ Negative
attack the other natiorf and take the oil? _

risk freezing (and posgible uprising by
j your citizens)? _ _ .

. _!__ 1 would rather '

N .

r .

Case Two: A mA ority of people in your country have voted tp outlaw

your religion. You have tried many kinds of peaceful protests. Would .
you: ! .
Consequence )
: " ‘ ' Positive  Negative
fight to keep your religion? ' ‘
. -7 give up your religion to keep the peace?’ ) .

”

- , I would rather

ol Case Three: In your city, most of the people (including your parents)
“Tne. “.. " .: have jobs in a factory that produces wastes that make the drinking

. ..., .water unsafe, A group concerned about the environment asks people

* . . to:¥ote for stricter laws. The plant will have to lay off many of its
R, wqu‘ers 1f the laws pass. Would you:

Sy ' . Consequence  ~
Tra ;«'~' s, T - " Posttive  Negative .
W Sidte fox; ﬂta ksws %o make the water safe? B -

G ,.-..Z:_H._vote aga“nsi'i‘he Iaws? )

~. p A Lot ) ) .
fT _r'woﬂw'father = - TR . )

..-
i e ‘.‘ .“

. ’bem "Desigaing.a New World Ord{(‘hy Bet&y R‘eardcn and Barbara Stanford in PmrcmukanA Gurde to
cre e Cnflict leuhqp for Inltw%qls. Graups. anj Nmans (New York Bantam, 1976) Reprinted with permission of ’ .
& B:rbm Sunf”qrd S s e L . .

’
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Case Four: Your country, Andronia, makes machinery required by
another country, Baslef, to pump oil to keep people warm in the harsh .
winters Even though the project provides some jobs for Andranians,
your country will lose a much more profitable trade agreement with a
" third country Crescent, if your country sells the machinery to Baslef.
Would you: :
Consequence,

. Positive  Negative .

sell the machinery to Baslef?

not sell the machinery?
— T would rather

\ o '
Case Five: You are a poor farmer in a small country who makes a meager
living raising food crops—potatoes, wheat, and beans—some of which
you trade for wool. Someone from a richer country wants to pay you a
lot of money to raise cattle to sell to them. Would fbu:

«

. Consequence
R . Positive ~ Negative

keep raising crops?
raise cattle?
ould rather

31
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Worksheet 3-2

. c .
) /

- ROCKS TO NUKES

’
[}

e 3 Listed below are fen we&pons humans have
the ages. Historically, people have fought over rdligion, ideag, natural
resources, or boundaries. As civilizations have evglved and populatjons
increased, weapons have become more complex, more coftly to pro-
duce, and more deadly. “Don’t shoot until you see the whites of their
eyes” is a saying which has le§s meaning today than in the past. Think
about the differences among the ten weapons below as you fill in the
chart. ‘

In the first column, place the letter of the definition you think best
describes the weapon. Use each letter only once. In the second column,
put a number from 1.to 5 which describes the distance over which the
weapon is most effectwe

. )
A. A short, thm, steel blade, very sharp
B. Microorganisms that are breathed in or eaten and that cause dlsease
"C. Along, steel blade, very sharp
. Small, mineral-based objects of no definite shape .~
’\&zhl;ck hollow tubes of varying lengths that fire small léaded objects
t penetrate the target -

F. Large, heavy tubes,used to fire huge leaded balls great distances

G. A long, skifiny,” pointed piece of wood with a stone tip, shot from’a
curved piece of wood with a string

H. A powerful, radioactive substance projected or dropped ona target :
.resulting in both immediate and long-term damage

. 1. Powders, liquids, or gases breathed in or eaten that cause disease

J. Attight knot of knuckles ‘

“1=arm’s length or less from target

. 2=20 feet from target

3=50 to 100 yards from target (one-half to a full football ﬁeld?’/
4=more than a mile
5=across the ocean

-

“ ) 12 1 2
= ROCK - . CANNON
- BOW AND ARROW KNIFE
_FIST ' NUCLEAR WEAPON
SWORD ° CHEMICAL WEAPON
RIFLE - ' BIOLOGICAL WEAPON

-

,/ © 1983 Union of Concerned Scientists
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‘Lesson .
DOES BIGGER MEAN BETTER?

L)

[]

Ed
.
* .

LESSON CAPSULE:

e

A L .

This lesson takes conflicts and conflict resolution to the worst .end point—
‘nuclear war. Students examine various methods of warfare used throughout history
and recognize that nuclear warfare represents a leap beyond all previous weaponry.
Nuclear warfare is the most impersonal means of waging war-. It is extremely sophis-
ticated in terms of design and technology, and its consequences are extreie. Today .
many countries are developing their own nuclear capabilities.

What are the effects of nuclear weapons? After students recall their visions of
Hiroshima, they compare that bomb with weapons in today’s arsenals to understand
the enormous power of present nuclear wedpons. They then examine in greater
detail the actual short- and long-term effects of a nuclear explosion on people and the
environment. ' N “'

5

PURPOSES:

® To compare nuclear weapons with past methods o warfare.

Ly

® To understand the growth in power of nuclear weapons.

°©

® To understand the special nature of nuclear war.

¢ To examine the physiological, biological, and environmental effects of a nuclear
explosion. '

.

MATERIALS: »

Two small glasses (about 6 ounces), one per group of students.
Food coloring (preferably dark colors, sych as red, blue or green).
Worksheet 4-1 on the nature of nuclear weapons.

# Worksheets 4-2 and 4-3 on the effects of nuclear weapons.

® Worksheet 4-4 for homework. © - .

DESCRIPTION OF LESSON:

A. Weapons. List on the board ‘the ten weapons from the homework assignment. Ask
students for the letters of theit definitions and briefly discuss biological, chemical,
and nutlear weapons so that they understand the.definitions. Discuss the face-to- *
fage'value with the class and reach a consensus on the numbers for each weapon.

_ Ask students to consider the following when comparing one weapon to another:
® the cost of production,
® the number of victims,
® the area of destruction, and
® the possible defenses against attack.

v

[~
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' B. Nuclear Strength. Ask students to review from Lesson 1 the effects of the bomb
dropped on Hiroshima. This discussion gives an introduction to the nature and
effects of nuclear weapons. <

Distribute Worksheet 4-1 (Giant Steps——-Forward or Backward?) on the
. nature of nuclear weapons. Have students dq one or both exercises to compare _
. the Hiroshima bomb with weapons in the present nuclear arsenal (see the Teacher”
Notes for this lesson for background material.) . J

& Effects of Nuclear Explosions. Distribute Worksheet 4-2 (Some Things Never Seem to
End) and have students read about the effects of nuclear explosions. After stu-
dents have fead this worksheet, distribute Worksheet 4-3 (Radiation). Ask stu-
dents to look at the two pictures and then discuss the long-term effects on those
who are not immediately killed by the explosion. « |

This part of the lesson may be one of the most disturbing portions of the
) iinit. The students have been given many unpleasant facts, but it is crucial to
: realize the destructive nature of nuclear weapons. In- Appendix 4 we have
+reprinted a detailed Scientific American article on the effects of nuclear war. This
. article may be useful for you, for an advanced science class, or for students
.. interested in learning more technical material.

“%D. Ground Zero. Provide students with copies of a map or show an overhead projection
of their city (or a nearby city) with concentric circles marking the zones of the
effects of a nuclear explosion.

. The data below detail the effects of a one-megaton bomb at different dis-
tances from ground zero (the point on the earth’s surface on or above which a
nuclear weapon explodes):
0to 2 miles—total destruction, 99 percent immediate death rate, ind a crater‘
\_,_/\} ' one-fourth of a mile wide and 20 stories deep; |
2 to '3 miles—most buildings flattened, 50 percent immediate death rate, 25 ger-
cent delayed death rate, with most survivors badly injured or
. : burned;
3to 5miles—many buildings flattened and 50 percent casualty rate (killed or
injured);
5 to 10 miles—most buildings damaged, 25 percent casualty rate, at least second
degree burns, and many victims blinded by the flash. - .
+  Within a 10-mile radius, people would be killed by firestorms {fires caused by
the blast’s great heat) or by asphyxiation (suffocation) as the fires consume oxy-
gen. Lethal radiation would spread throughout the region and would contaminate
areds up to 100 miles from the blast. . : .

Th{: above scenariip is based on averages (a one-megaton weapon exploding at
about 5,000 feet in good weather); individual sites have many variables (terrain,
water bodies, etc.) which either compound or lessen the effects.

You may choose to have students draw the concentric circles on the maps. If
50, they will need compasses. Yoy ma o have to help students determine the

*  correct scale for the map. Sepéral examples of this type of mapping exercise
appear in “The Prompt and Delayed Effects of Nuclear War,” included in Ap-
pendix 4. Maps and tables of/blast effects are also found in Edward M. Kennedy

: ' and Mark O. Hatfield’s Frefze! How You Can Help Prevent Nuclear War (New York:
Bantam, 1982).

F > ' . \

sStatistical information excerpted from the Office of Technology Assessment report. The Effects of Nuclear
34 War, Washington, D.C., 1980, .




*E. Journal. If you have elected to use the journal, remind students to make their
entries. It is a good idea’ to check the jourpals at this time to.be certain that
students have understood the assignment.

- Hoimewark. Worksheet 424 (When Less Is More). The homework assignment
emphasizes the growing numbér and increased power of nuclear weapons. It may
be useful to compare the height of all the nuclear weapons taken together to a
local landmark, such as a tall buildihg or high hill or mountain. .

-
- -
v

TEACHER NOTES:

. Nuclear weapons are carried by one of several means to targets. Their source of
enormous power is located within the nuclei (centers) of the atoms making up the
weapons. There are two basic types—the so-called atomic bombs and hydrogen

bombs. , R

Atomic Bomb. An atomic bomb, like those dropped on Hiroshima and Nagasaki,
releases its power through fission, the splitting apart of uranium or plutdnium
atoms. One pound of uranium reléases explosive power equivalént to 8,000 tons of
TNT (trinitrotoluene). The key to creating an atomjc explosion is bringing enough
nuclear fuel{the critical mass) together at the right moment. Particles (neutrons) are
naturally emitted by the nuclei of radioactive atoms. These particles then hit the
nuclei of adjoining atoms, causing them in turn to split and emit neutrons and so on.
This is the chain reaction that triggers a nuclear explosion. ’

Hydrogen Bomb. Today’s nuclear arsenals consist of fusion or hydrogen bombs
which release many times more energy than atomic bombs. With fusion, smaller
atoms of hydrogen combine or fuse to form a heavier element (helium). Since hydro-
gen bombs use a different process to produce energy, a smaller amount of material
"can be used to produce more powerful weapons.. Most fusion weapons are started by
small fission weapons that generate the enormous heat required to get the fusion
, reaction going. ’ ' '

.

Einstein. Some students will have read about Albert Einstein and will be
acquainted with his ideas. Einstein saw mass as a special formOf energy. Nuclear
weapons illustrate this point better than anything else. In fusio iQns, the initial
atoms to be combined weigh more than the resulting atom; the "Tost ma
converted to.energy. g ‘ . ‘-

Explosive Power. The standard means for expressing explosive power is in tons of
TNT. The Hiroshima bomb was about 13 kiloténs (kilo=1,000), 0r:13,000 tons of TNT,
Many of today’s wedpons are much larger and use a correspondingly larger unit, the
megaton (mega=1,000,000). The bomp dropped on Hiroshima is now considered a
small weapon. ‘

Radiation. Students may want to know the difference betweena ground burst and
an air burst. A ground burst generates more radiation and fallout than an air burst.
. When a weapon explodgs at the earth’s surface, large quantities of dirt are drawn
into the mushroom cloud. g'n\ce this dirt mixes with the radioactive residues of the
explosion at an early stage, tRe-Fadiation effect is substéntial..The heavily contami-
+nated dirt.and debris later falls back to the earth ("fallout”), ‘

An air burst draws/less dirt into the cloud and at a later stage. The dirt mixes less
effigiently with the residues of the explosion. Much of the radiation that results is
dissipated throughout the atmosphere. The fallout fs accordingly less intense and
smaller in quantity.




Al d

~—.
« Notes on Student Worksheets. There are many ways to help students comprehend
what “a mdllion times greater” means. The exercise offered has students figure the
) length of a“hillion inches in miles or how long it takes to count to one million at the
J rate of one number per second. Comparing the effect of one drop and then ten drops
of dye in like volumes of water is a way to begin to compare the Hiroshima bomb

' with today’s weapons; it is qualitative and not quantitative.’

f . . y

l L4

§

‘

Answers for Worksheet 4-1: . .

1.a. 16 miles (15.8 miles) C
b. 12 twenty-four hour days

3.a. 250 times stronger
b. 25,000 Hiroshima bombs

Answers f9r Worksheet 4-4:

1.a. 80,000 feet
b. 15 miles T ‘
-, . c. 8,000 stories




* Worksheet 4-1

5
PR

, <

" GIANT STEPS—FORWARD OR BACKWARD?*

‘ , .

When small atoms combine to form a larger one, they give off
tremendous amounts of energy. This is called fusion and is what makes
modern nuclear weapons so j)owerful. Fusion also occurs in the center
of the sun, gjving us heat and light. There are several important differ-
ences between the effects of fusion in the sun and the effects of fusion

* in:nuclear weapons. Energy, produced é‘f;}he‘sun’s center travels half a
million miles to the surface, losing poWer all along the way. It loses
more power coming almost 100 million miles to our planet. The earth’s
atmosphere protects us even further. The energy of a nuclear explo-
sion is not cﬁanged_in any of these ways. Its full effects are felt for
many miles. It is strange, but true, to tKink that life’s energy, source
(the'sung and the energy source for most deadly .weapons {huclear
weapons) are the same. : .
' Today our weapons are much larger than the atomic bombs of
1945. Below are three ways you can compare the sizes of weapons.

»

[y

1. Together all the nuclear weapons in the world have one million
(1,000,000) times, more power than the bomb dropped on Hiro-
shima. One million titnes larger is a lot—it’s hard to understand!
Can you figure out how many miles long a line will be that is a -
million times longer than one inch? (Hint:'5,280 feet=1 milé.) Or try
to figure out how many days it would take you to count to one
million if you could count one number per second.

-~

»

<
.

2. Fill two containers with water. Be certain that each container has’
the same amount. To the first add one drop of food coloring; to the

other add ten drops. Look at the difference in color. The much

reater effect of the ten drops gives us a way to compare todav’s
4 Y % y P ys .

weaponstd the first atomic bom

[

-

A

-

*

-




3. One warhead in the new MX missile is
about 25 timés stronger than the Hiro-
shima bomb. Each MX missile alone carries
ten warheads! Look at the symbols of the
Hiroshima bomb and the MX missile.

- 4

¢

l One Hiroshima bomb

a. How many times stronger than the Hiro-
‘shima bomb is the MX?

] . One e . N
: . MX .
Missile .

L 3 ¢ ' ¢

b. Plans now ¢€all for.100 MX missiles; how
many Hiroshima bombs would that be?

\

’
*
-
M oumS———

) -
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Worksheet 4-2 _ ~\ ) -

!

SOME THINGS NEVER SEEM.TO END

4 .
. . v

It is' not very pleasant to think about the effects of nuclear
weapons. The effects of a nuclear explosion are both immediate and
* delayed: - o S N

Nt \ \ 1

Immediate: As soon as a nuclear weapon explodes, a very hot fireball

forms. The fireball vaporizes (turns to gas) almost anything it touches. .

As the fireball expands, it sends out an incredibly strong wind in all

directions, destroying buildings and people. The intense heat of the
. fireball burns everything nearby and may start fires many miles awa}

from ground zero. About two-tY’:irds of a nuclear weapon's effects are
immediate. ' ) '

Delayed: The remaining third of the effects of a bomb explosioi is
mostly in the form of radiation. The amount of damage done by radia-
tion is determined by the strength of the explosian, the amount of
exposure (the time you're'in it), and how close you are to ground zero. ° '
Radiation is 4 type of energy like X-rays. You can't see, hear, gr feel it; - S
yet it enters any objects it reaches. Radiation can even damage people’s
‘genes, affecting future generations. S Cow
-~ ‘(@ f .
Radiation sickness follows exposure to heavy radiation. People %
generally lose their appetite and hair, are constantly nauseated, and '
éventua{ly die. In addition, after an explosion, dirt is pulled up into the
mushroom cloud and becomes radioactive. The raaPioactTVe material
* goes into the atmosphere, spreads out, and then falls to earth. This .
“fallout” affects our water, soil, and food. Even if you live far away
from an explosion, you can still be affectéd. .
Radiation can stay around for many years. Although it is always
getting weaker, some radiation remains r\armful for a long time. When
we take in any food or water that has been affected, some of the . R
. radiation may stay in our bodies. Radiation that enters our bodies in o
this way may also make us sick, S . . ' -

Te

» .
A .
‘

2




Worksheet 4-3 . .

o

' . .if - . ’ . S .
"RADIATION . . RS
" o . _ | . ’ o

1. Look at the pictureﬁe’low and consider the effects of radiation.

.
.. .
. ”
-
-
'

a. Pfl;t an “R” everywhere you believe radxatlon would have an
éffect. T, .

b. Which things in-the picture do e depend upon?
thch things do we eat? What do they depend upon?

- <

c. For each item listed above, discuss how you could be affected by
the radiation. that entered that item.

[

© 1983 Union of Concerned Scientists

W




Worksheet.4-4

.

~ ., . - WHENLESSISMORE - S
< ~ ) , .

1. The United States and‘Sovxet Union have more than 16,000
weapons. An average nuslegr weapon is about five feet long.

a. If sticked on top on one another, how many feet high would they ' ,
reach? ) ’

b. Try changing your~ans'wer to miles. (Hint: 5,280 feet=one mile.)

- c. If stacked beside a buxldmg, ‘how many stories hlgh would that
building be? (Hint: A story is ten feet.)

2. Read the following ca‘fefully 9 We will dxscuss the mformatxon m.'
class tomorrow..

-

A one megaton_explosion But equal eneygy is released by:

is the energy equivalent a suitcase containing about 130

of exploding one million pounds of uranium or plutonium—
tons of TNT. o A-bomb explosive— -

One million tons of TNT or a suitcase containing 20 to’ . T
< would fill a very long freight 60 pounds of thermonuclear '
train. H-bomb explosive.

~
~

The string of boxcars would
be 300 miles long.

j
/

The train would take 6 hours e
to pass at full speed. y

*The Price of Defense, The Boston Study Group. (New York: Times Books, 1979.) n./
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~ ..+ Lesson

—_ CAN.YOU TOP THIS?

. LESSON CAPSULE:

‘ After discussing the growth in power and number of nuclear weapons from"
Lesson. 4, students graph the escalation in combined U.S.-USSR strategic weapons

over the last 35 years. Students extend the line to predict 1985 and 1990 weapons

levels. Background is provided on technological and political change during the

nuclear age. Students then play the natural resources-armaments game: weapons can

be traded at the expense of natural resources. Class discussion following the game

may stress potenblal economic costs of arms escalation. A mapping exercise on the

proliferation of nuclear weapons is the fmal exercise. An optional quiz on Lessons 1
/through 5 is included. ¢ T .

',J

PURPOSES: , ‘

® .To study the-escalation of the nuclear arms race. a .
e Tointroduce some of the economic effects of arms escalation.
X -

: . MATERIALS:

® Worksheet 5-1 on nuclear escalation and tethnological developments.

e Worksheet 5-2 for the natural resources-armaments game.

e Worksheet 5-3 on nuclear proliferation.

e Worksheet 5-4 for the quiz o; Lessons 1 through 5. _ .-

DESCRIPTION OF LESSON:: ‘

A Nuclear Weapons Growth. The twofold purpose of Lesson 4's homework js to drama-

- tize the growing power and the mcreasm&numbers of nuclear weapons. The

work may be done in class if the math is too difficult. Ask students to consider the
following questions:

¢ How might continued growth in the power of nuclear weapons.affect the world?

® How might continued growth in humbers of nuclear weapons affect the world?

%B. Arms Escalation and Technological Developments. Distribute Worksheet 5-1.(Up, Up, and
Away!) and have students plot the data to show the growth of U.S.-USSR stra-
tegic weapons from 1945 to the present.12 When completed, the graph should
appear as on the following page.

’

10The data are approximate; they have been compiled from severalsources.

g

< U




; . :‘ Ky , - .;..-,/' ; oL,
ST ¥ v T .
. Lo e K - S
30,000 Ll - —
28,000 |—r. =, - - 28 SR N W B
P v 3 ‘.:" . . . . AN - ) - - _' -
26,000 }— e o — o e .
\24'000 . ‘ - ' L . .“.' i N ‘:‘t - R s .‘} —t ;\ %
“ §' 20*0(-)0 £ J;( ] :.' ; ,\ "z._‘y t: S * . ~ [ 5N B :‘:" :\.'
£ 18,000 . e o MSENN SLIN A i g A
< 16,000 : L - 1; S - : e
3 R ' _-. . ) <l PR TAR AN S “f“. }/'., o .‘w:
Z 14,000 _ 3 . A | / G :
° 12,000 f-— D Bt S LN /35N WA )
) £ 10,000 el ] S —
= . A S .G S R Y Foe Sl
Z 8,000 - B LY TS B Y, A
6,000 C';f‘?TJh~;; . M . e fimi sb "
4,000 P k. ) R DR EL LR
! iV B N O D e R
2,000 | S S s pea SO [ B
A , KU LV RN O ~
0 . o e .

1945 1950 1955 1960 1965 1970 1975 1980 1985 .15

Year .

N . e,
.

The students will then extend the trend line for 1985 and 1990. They are also
asked to suggest alternative ways to draw the line and the reasons for the paths
chosen. ) Y -7
There are three ways to continue the graph trend line—~upward (at a con-
stant or changed rate), level, or downward. Each choice implies a set of beliefs or
feelings about the arms race. An upward trend suggests a continued arms race, a
leveling off implies a freeze at current levels of armaments, and a downward
trgnd could mean reduction by arms control or by use of nuclear weapons. The
discussion that follows should focus on those points. "
The arms éscalation exercise emphasizes the increasing number of nuclear
arms; the game that follows relates to depletion of resources. Proliferation—the
> . spread of nuclear weapons to countries not now possessing them-—is not the
primary issue, although one scenario for the beginning of a nutlear war has
proliferation as the backdrop. For example, a smaller country or terrorist group
might initiate a conflict that escalates to nuclear war with superpower
involvement. . )

When the graph is completed the students may then put the technological
time line information along the trend line. Each event is symbolized by a capital
letter. The letter is to be placed on the graph to correspond with the year of that
event. In the preceding sample graph all the U.S. entries have been made above
the trend lire, the USSR entries below. Students may find other ways to show
this point-counterpoint scheme (for example, different colors). What evolves is an
action-reaction pattern explaining continued escalation. A more detailed version
of the time line follows; some teachers may want to provide copies of this outline
to their students. . ,

ERIC _ 44
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* " othet Both pofvers frave had ifirsts™ blaithir his stayed ahead for Torg. The US feneralty has .., -
. . 4 technological l»:,agI bl seveegh ')nxs& but the*fupny of tfe s ace. ot short-term, advantages - o)
demgnstrated by a chtonology:of develbpatentsto date ', - ¢ DD
‘ US 1845 g Yoo, i, momighojmb ..ot L < qBMp ySSAL. -
~ The nucléat age began wyth. the eiplosion of 2 US . A%bmb of 12'$ krlotoris (equivalew: 'so

12,500 tons qf TNT) over'Hiroshuyns, Japan vThe S{Lné'gh bomb, whieh. dedtroyed the.cny, gr'e .
troduced to thee world &. Lencentrated. éxplosive {br:.e! uliprecedented power Withia four « ©

yedrs, the USSR conducted Tis firsbatomuc test™ .+ ° o
I re 1 2 b ~ o e C et ' ¢ Ce e
us 1948 - © v otercontirdentarbombet | . Tt ags5 USSR
By.1948, the US had.begug to teplace theopropieller, plands ofWorld Wer 1] with long-tange
c{s Thg, first planes.developed for slr:'lchc (interoontinanial) bombing requigpd sefugling to
éach apnother, contingnt In J9SS, the U
o mbei’; ang USSR %oon followed swt -

. uygresé ol $ . hydrogenbomb Tt L - yessusen S
* The $1-Bomtymultiphed the éxplosive force of the A-tomb 100D umds The first ‘US ther- -
' monutiear Bomb hali a yicld cquivaleit to 15,000,000 tons of TNT. 2 year.later the USSR
ot lmteﬁ‘a bomd in the million-ton fange " . - te e
"PUSSR 1957 < intercontinental bakistic mita¥e (ICBM) 1958 US° . . o,
Following mtensive development by both nuclear pawers, 3 land-baddd tmissile’ta capry nuclear
warheads intercontinental distances was seccessfully fightqeated by tha USSR it 1957, and-
by the US a year later By 1962 both nations had ICBM’s wph 2 range of 6.000 miles. tach
missile able to carry a payload cquivalent to 5-10.000,0Q0 tons of TNT . A " e
USSR 1957 " man-made sateliite In‘orbif B 7 WEBUS
Sputnik 1 by the USSR mtiated a space rate which quickly took ot mdnargcfuchfpns_. i o
first US satellite was 1sunched into orbit the feliowing year. Q‘N‘cll‘ovc‘f fialf, the supehpowets’. -,
satellites have been mihitary for surverllance, targetung, communications. etc, & . AN
. US 1960 submarine-launched batiistic missile (sL/an*j' IRERUSSR  « .
A nuclear-powercd submarinc which could fire long-range mussiles (rom’ 2 submezges postuon ..,
was the third means of strategic defivery The US produced the nuclear-poweged olams, with,
missiles with a range of 1.200 nautical miles Fight years later the USSR had comparbie
nutlear subs tl [ e e s,

US 1966 mulliplé warhead (MRY) 1968 UgSR -
Multtheaded mussiles increased thic number of targets a imtsstle could t, US MRV'd frissiles
carried three warheads, each with sixteen trmes the explosive force of the Hiroshima bogb. The
USSR had them two years later e R . )

USSR 1968 anti-bailistic missile (ABM) . 197208 7 .

The USSR deployed 64 defensive missiles aYound Moscow The US began vonstruction of the  +
Safeguard system 1n 1969 and had one site ‘campleted when a treaty, resticting ABM's was
sigried 1 1972 Generally judged nithitanly ineffective, ABM's were restricted to_one site '
cach country 1n 1974 Subsequently the US site was ¢losed  * s e e

Us 1970 multipie Independently-targeted wimo.ad (MlRV)‘ " 1975 USSR ¢ . . '
Further development of muluple warheads enabled one 'missile to hit three fo ten idividhatly
selected targets as far apart as 100 miles USSR began to fhight-test MIRV's fhree years after
US put them 1n service and 1n 1975 began deployment . .

A

Us 1982 ' long-range cruise missile * 1987 USSR. ;‘

w, o ¢
‘k

began deplpy(mcg}. af the 31&-,51 amigregntinental « “ .

&

Adaptable to launching from air, sea, and land, a new gengration of missiles with 2 rangé p’
to 1,500 miles 15 1n production. The cruise missile 1s small, relatively mexpensive, highly'dc. . »
curate, with the unique advantage of very low trajectory Following the contours of the calth,
and flymg under radar, 1t will be abje to destroy its farget without warming The US 1 re-
portedly 7-8 years in the lead in this technology .

Us 1983 neutron bomb 1887 USSR
This nuclear weapon rel s C’XKIOSIVC energy more in the form of an mvisible, penetrating
bombardment of radiation rather than in heat and blast The decision to produce and stock-
pile the enhanced radiation warhead in the US was announced 1n August 198) The USSR
promptly announced that it has the capability but had deferred a production decision-2 ..

Us 1997 antl-satellite weapons 1997 USSH :

Because satcllites play vital milnary foles. they have also mspired w search for weapons o~ -
destroy them The USSR began testing ntercepter satelhtes in 1968 Both ¢uperpowers are
attempting to perfect lasers 1o destroy enemy satelhites and nuctear missiles in event of war

11Excerpted from World Military and Souial Expendstures 1981 by Ruth Leger Sivard, ® World Prionities, Lees-
44 burg, VA 22075 USA -
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o Q, %G ﬂ:li}itaif.‘lianges. The nuclear arms e‘flcalatiohfcyfcl‘e has taken pig‘qe against, QBack-

- St graund of worldwide ‘political thange.‘Provide students with a partial or full .

“e

+¢ U1 where or'how. these political events orrespondéd to changes in technology and
; _.'¢ -*weapons levels. Discussion should foctis on how political events may influence |

the arms race. -

LY

“o

e

ERNES «

vergion of the following table: listing some of the key. poljﬁc\q{ evente since 1945.

v Ygumay want to supplement this time line with some nota tions of yourowsi, The . -
‘v oo cinformationmay be given xywsft_udgeht%. as afandout or as-alist on'the board. Havae, i

+

" students look at fheir griphs, from the previous exercise (Worksheet 5-1) and see - .

1947
1948
1950
T 1952
'1960°

1961
1962
1963

L)

1964
1968
- 1972
1974

11975
1979

North Korearls invade South.Korea, . .

" Threshobd "Test Bap Tréaty signed {riof S’net;atific&)-\‘ R

N

S e

. R ‘ Political Events, Ti\rn*cil.':jrr’ - ) - X
Soviet-backed coup fesults in Communist governiment in Czechosloyakia., "«
Soviet Union blockades Berlih, - -~ - - - . ‘ «

3

3 <

United Kingdom tests atomic bamb ', . . .
Sino-Soviet rift. ' . . . PRI

. France'tests atomicbomb. L Y. 00 o .

U.S. military involvein‘eﬁt ih‘~\{\tet}\am‘ ngins.‘,' o
Cuban Missile Crisis, .o "L« e ‘
U.S. and Saviets sign “hot line” agreement-ostablishing a direct communica-

<

tipn¥ link-between the two countries, <. " " »" . ( ‘

China tests atomic bomb.:. S el e
Soviety'ifrvade Czechostavakia, * -~ * v o ‘

SALT!Int'eriri{"A'g"e‘éme;nftos,igﬁe&l' oo e

India tests atomit devide.

Atmosphieric test ban tréaty signed. .~ .. ¢ . to .

Cubarvinvasion of Angdle, - S N
SALT Tl Treaty sighed (nof yet ratifjed). . Lot ‘

Soviets invade Afghanistan,

et s .

- .

[ , L) “ . Y P
A N

D;Natural Resources-Armarnévis-Game, “istribuste Worksheet 5-2." Directions for the
' ratural resqurckj£~gkmaments gamie1? follow: Dividé the. class into grotps of five

-, " hegins with 20 Hatural resouyces’

.

or more students, One persort is to serve a3

the game director. Players are not

~ allowed to see each-other’s papers. .There are 20-moves in the,game..Each player

~At each-move a player may move-gne natural

resource ta'the arins pile or one armament back to the natural resources—just put :
a line through the natural resource tally to indicate you have moved it, A player
may pas3 and make'ng move. A player may not shift more than one tafly during.a .

B [

i

game move. The game- djrector*calls out-“move one” and players move or pass, " .
“move two,” and 60 on. Any.player who has three armaments may declare war on e
any othez player (this canriot happen until “meve four” beging)..The winnet ofihe -
‘war is the one with the most arins; the winner gains a Batutal fesotirce and the ',
loser loses-a natutal teésource. However, both the belligerents fose all thewr arms.. .+ "

. TR armaments are destroyed and cannat be replaced. . ) .

At the end. of the gime (after 20 moves), the winner is the
most natural resources.”Arms do not count in figuring the winner. "> - .. RPN
. . . -7 o Lt . !

RN
»

. . . Ny
- - o M toe

14

: . . "o . e
12Gallagher, Mary Beth, and others. Educating for Prace and Ju

with permission of Institute %or Peace and Justice. !
. > . . ’

shees A Maaval farh:Tmtheis\ 5th ed. (p* 189}, 'St s
Lows: Institute for Education in Peace and Justice, 497'6.1‘(1%1‘81 edition ava§able ) Garr.\q.'(_h:cghons wed -

PR

L 2

If both natians have the same number of arms, buth lose all therr axjr;is plus . - .
one natural resottrce. What is 16st does not.go to anyone else. Jtis just crossedoff. .- A
person with-the - = -

- . ; o, C- [ - ' ! oo
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Students may develop innovative ways to play this game—negotiations,
alliances, etc. When finished, discussion should focus on the game’s primary
point—that it is impossible to win by making war!

Proliferation. A mapping exercise to show the proliferation of nuclear weapons 1s
included on Worksheet 5-3 (Button, Button, Who's Got the Button?).1? Countries
are placed in four groups based on when they could develop nuclear weapons.
Students are to locate the countries on the map. Countries 1n each group should be
marked with the same color and that color should be put in the key. The com-
pleted maps provide an introduction to proliferation. Questions for discussion.
1., How do nonnuclear countries feel about those that have nuclear weapons?
2. What effect might weapon programs have on the economy and development of
a small country?

3. What are the dangers of nuclear weapons in countries with unstable

governments?
4. Where in the world are most of the nonnuclear countries located?
5. The Soviet Union and the United States have.about 15 percent of the world’s
' population and most of the nuclear arms. What power do they hold over the
other nations?

. Journal. If you have elected to use the journal, remind students to make their
o y )
entries.

Homework. Have each student write a one-page letter to the U.S. or Soviet
government expressing his/her concern about nuclear war. The letters may
be shared the next day. If some students desire, you may want to fihd out about
forwarding the letters to the respective governments.

Quiz. If you elect to use the quiz, distribute it (Worksheet 5-4) to, students. The
time needed to complete the quiz will vary depending upon the class. It covers

. material from Lessons 1 through 5. Teachers may choose to add their own essay

or short-answer questions.

AN O,

uNye, Joseph S, s ”Nu’clva} Weéapons Proliferation Too Late to Stop It?” Boston Globe June 21, 1981
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Worksheet 5-1

UP, UP, AND AWAY!

In 1945 only the United States had nuclear weapons. Today the
United States, Soviet Union, Great Britain, France, China, and India
are known to have such weapons.‘Others are developing similar capa-
bilities. The United States and Soviet Union are still the “leaders” with

most of the world’s nuclear weapons in their arsenals.
1. Plot the following information on the graph:

Combined number of strategic weapons for the
United States and Soviet Union

Number of

Weapons Year

3 1945 :
No data available ’ 1950

5,500 1955

6,600 ' . 1960

5,600 1965

6,000 . 1970

10,600 « 1975’

14,300 \\ 1980

17,000 N\L__1982

2. When the above information has been plotted on the graph, enter

the following time line developments along the graph’s line. Place
the capital Jetter used to designate each event at the appropriate

year along that line.
' Key Dates for Technological Developments

(Symbol) U.S:

A 1945 Atomic Bomb #

C 1954 Hydrogen Bomb - -

- 1958 ICBM
ﬁ 1958 Man-Made Satellite in Orbit

[ 1960 Submarine Launched Ballistic Missile
K 1972 N Anti-ballistic Missile

M 1970  Multiple Independently-targeted

v Warhead

@) 1982 Long-Range Cruise Missile

© 1983 Union of Concerned Scientists

USSR (Symbol)
1949
1955
1957
1957
1968
1968
1975

ZI“H;E"I'IOUD

1987 -

47




Number of Nuclear Weapons

10,000

30,000

28,000

26,000

24,000

22,000

20,000

18,000

16,000
14,000

12,000

8,000

6,000

4,000

2,000

E4

o
1945

v

1950 ’ 1955 1960 1965 1970 1975 1980 1985 1990
Year ‘

3. Continde the line as you think it will look in 1985 and in 1990.

4. Is there another way the line could be drawn? What will that depend

* upon?

“w

-

14

5. When the time line information is put on the graph, do you see any .
pattern? Would this influence the way you might draw the line past

19827 .

® 1983 Union of Concerned Scientists
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' Worksheet 5-2

NATURAL RESOURCES-ARMAME GAME

NATURAL RESOURCES ' ARMAMENTS

11111 11111
/ 11111 llllh

&

49
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Worksheet 5-3 ,

BUTTON, BUTTON, WHO’S GOT THE BUTTON?

Proliferation is the spread of nuclear weapons to countries that do
not have them now. Today there are six nuclear countries. They are
listed in Group 1 below. It is believed some other countries areaable to
build nu ns right now. They are in Group2. Groups 3 and 4
list cguntries that cou ild nuclear weapons in the future.

Group 1—Countries with nuclear weapons: United States, Soviet
Union, Great Britain, France, China, and India.

Group 2—Countries believed capable of bulding nuclear weapons;
Canada, Sweden, West Germany, Israel, Pakistan,
South Africa, Switzerland, and Japan.

Group 3—Countries that could have nuclear weapons within six
years: Brazil, Argentina, Spain, Belgium, Netherlands,
Denmark, Finland, Italy, Austria, Iraq, Taiwan, South
Korea, and Australia. .

-

Group 4—Countries that could have nuclear weapons in seven to
ten years: Libya, Egypt, Norway, and Yugoslavia.

On the world map that follows find all the countries of Group 1.
Color all those countries the same and put that color in the key box.
Find all the countries for Group 2. Color them with a different color
from Group 1. Put Group 2’s color in the key box. Follow the same
directions for Groups 3 and 4.

1. Which continents contain most of the nuclear countries? Why do
you think that is so?

Aﬁ

2. Do you think some of the other countries would like to have nuclear

weapons? Why do you think that is so?

v

© 1983 Union of Concerned Scientists
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*  Worksheet 5-4

Quiz

r

Directions: For questions 1 through 5, choose the best answer and write

its letter in the answer space.
‘For questions 6 through 10, fill in the blank to complete the.
. - :

sentence. /

Al

. Radiation sickness is caused by (a) nuclear fallout, (b) electric-

ity, (c) sitting too close to-a radiator, (d) TV.

. Fusion is (a) splitting of atoms, (b) a welding process, (c) a

defective fuse,{d) the source of energy for hydrogen bombs.

. A big problem for hibakusha (Jap#nese survivors) after their

cities were destroyed -by atomic bombs‘ was the lack of -
(a) telephones, .(b) doctors and medicine, (c) automobiles,

(d) mail service. ‘

1

. Often when one superpower devejops a new wearon systern,

the other superpower, (a) does nothing, (b) blows ‘it up,
(c) works to get a similar or better system, (d) dismantles a
system.

. A conflict with a friend is often resolved differently from the

same conflict with an enemy because of your (a) feelings

" about your opponent, (b) place of birth, (c) interest in having
ends,

N 9.

10.

© 1983 Union of Concerned Scientists

few friends, (d) none of the above.

A megaton equals . tons of TNT.

L

. The radioactive dirt and debris that falls back to earth after a

nuclear bomb explosien is called X

Two cities have been hit by nuclear weapons, Hiroshima and "

When each side gives a little to reach an agreement, it is called
W

The point, on the earth’s surface on or above which a nuclear

explosion occurs is called L

{ )




Worksheet 5-4

Quiz
{Teacher's Copy)

Directions: For questions 1 through 5, choose the best answer and write
its letter in the answer space.

For questions 6 through 10, fill in the blank
sertence. \ ‘

-

to complete the

a__ 1. Radiation sickness is caused by (a) nuclear fallout, (b) electric-
ity, (c) sitting too close to a radiator, (d) TV:*

cities were destroyed by atomic bombs was the lack of
(a) telephones, (b) doctors and medicine, (c) automobiles,
(d) mail service.

. Often when one superpower develops a new weapori system,-
the “other .superpower (a) does nothing, (b) blows ‘it up,
(c) works to get a similar or better system, (d) dismantles a

system. ’

same conflict with an enemy because of your (a) feelings
about your opponent, (b) place of birth, (c) interes¥in having
few friends, &g none of the above.

1000.000 tons of TNT.

6. A megaton equals.

”~

~ET

. ‘l .
7. The radioactive dirt and debris that fa%_patk to earth after a”
‘nuclear bomb explosion is called e, fallout :

. 8. Twq cities have been hit by nuclear weapons, Hiroshima and
Nagasaki )

9. When each side gives a little to reach an agreement, it is called
) compromise or negotation

. ,
The point on the earth’s surface on or above which a nuclear

10.
* explosion occurs is called grownd zero

© 1983 Union of Concerned Scientists

—d__2. Fusion is (a) splitting of atoms, (b) a welding process, () a
¢ defective fuse, (d) the sourge of energy for hydrogen bombs.
_b__3. A big problem*for hibakusha (Japanese survivors) after their -

A conflict with a friend is often resolved differently from the -

M
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Lesson

6

WHAT IS NECESSARY FOR SECURITY?

-

LESSON CAPSULE:

Lesson 6 begins by ehciting student feelings about U.S -USSR relations and ends by
asking how the present mihtary buildup meets U.S domestic needs and national +
secunity goals

Students share the letters they have wntten expressing their concerns about
nuclear war Students then play a decisionmaking game, standing beside different
statements taped around the room that express their views about U S -USSR rela-

. tions This leads into an activity in which students express the fears that both Amen-

cans and Soviets have about the threat of nuclear war

Students discuss the meaming of national secunty and read the U.S. goals for
national secunity They then discuss whether nuclear weapons help fulfill those goals |

X By creating a national budget, students examine the possible effects of future l
budgets on the quality of life in the United States Students write in their journals for |
homework

’ PURPOSES:

¢ To discuss 1ssues of the needs for national security and the threat of Sowiet
aggression

® To examine U S. foreign policy and national security goals.

¢ Toexamine the effects of mihtary spending on the U.S. economy and quality of life.

‘ MATERIALS: :

. Thewl’u‘rpose of National Security— Workshéet 6-1.
¢ United States National Budget— Worksheet 6-2

¢ Proposed 1987 National Budget—Worksheet 6-3.

® 100 poker chips or tokens

. ¢ Newsprint, magic marker, and tape

DESCRIPTION OF LESSON:

A Letters Review the homework from Lesson 5 Ask several students to,s‘hare the
letters they wrote You may choose to have students read each other’s letters
After hearing several letters, discuss the following:
¢ What 1ssues were most important to you?
If students wrote to the Soviet government, ask
¢ If a Soviet youth your age were writing you a letter, what do you think she or
54 he would say?

>
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Collect the letters. For students who want to actually send their letters, you
can either (1) find out the appropriate addresses, collect the letters and mail them
or (2) tell students to find out the appropriate address and mail the letters
themselves.

Decisionmaking on U.S.-USSR Relations. Print each of the following decistonmaking
statements on separate sheets of newsprint and tape on the walls around the
room. .
The Soviet Union is out to conquer the world. |
The Soviet Union wants peace as much as the United States.
The United States should prevent the spread of Communism at all costs.
The Soviets and Americans should divide,up the world.
Both the Soviets and the Americans should look after their own business and
stay out of the affairs of every other country in the world.

Tell students to stand next to the statement they most agree with After each

O s

group chooses a spokesperson, groups should spend five to ten minutes discuss-

ing why they chose that position. Then the spokespeople present each group’s
perspective. Allow students time to ask questions of each other and respond to
others’ positions.

Draw a linedown the center of the chalkboard and write AMERICAN FEARS
on one side and SOVIET FEARS on the other. Ask: “Why 15 the United States
afraid of the Soviet Union?” Write the answers under the first heading. Then
reverse the question: “Why is ‘the Soviet Union afraid of the United States?”
Write the answers under the second heading. (Examples of these fears could be
fear of invasions, Communism or Democracy, nuclear attack, manipulating allies
and controlling the world’s resources.) Compare the two columns and discuss the
following:
® Why is national security such an important issue for the two countries today?
* How do our fears and attitudes affect the foreign policy of the United States?

Ask students to define the purpose of national security. Write the answers on the
board. Pass out Worksheet 6-1 (The Purpose of National Secunity). (The original
text is in the Teacher Notes for this lesson.) Read the goals aloud and discuss the
following: «

® Why are these goals important?

¢ [s it important to help protect our allies and friends? Why or why not?

¢ Is it important fo protect our borders? Why or why not?

® st important to protect our access to natural resources? Why or why not?

® Do nuclear weapons help ensure national security? Why or why not?

¢ What ways of ensuring national security do you think are most important?

The Military Budget and Its Effects. Ask students to brainstorm a list of services that

tax dollars pay for. The list can be put on the board and might include:

health care and hospitals pension plans
public transportathp social security
parks police

public schools firefighters
roads and highways milhtary

Divide students into five groups. Hand out the blank budget sheet (Work-

sheet 6-2) to all students and 20 tokens to each group Tell students that the

budget sheet lists the various areas in which federal budget money is spent. The
20 tokens represent the total amount of money in the U.S. budget Each group
has to deaide how many tokens should be spent for each category. They should
divide up the tokens and then wnte their decisions next to each item on the
budget sheet.
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Write the categories from the budget sheet on the board Have each group*
indicate the number of tokens they would spend on each category Average the
number of tokens in each category, write it down and caircle 1t .
out the Proposed 1987 National Budget (Worksheet 6-3) Tell students
Is represents the average figures of the proposed 1987 United States budget
Write on the board the number of tokens (dollar figures rounded off to. fat the
exercise) this budget allocates to each category Circle these numbers and com-
pare them with student figures Discuss the following

¢ Were the budget figures similar? If not, how were they different™
¢ How might the defense budget affect other budget decisiorts?

\
*E  Homework Tell students that their homepork assignment 1s to write their reac-
tions, thoughts, and feelings of the day M their journals

TEACHER NOTES: .

THE PURPOSE OF NATIONAL SECURITY ™

(A statement from the Executive Office of the President)

DEPARTMENT OF DEFENSE

The basic national security objective of the United States defense program 1s to
prevent war—particularly nuclear war The purpose of United States national secu-
rity programs 1s to deter other nations from threatening our vital interests as well
as those of our allies and friends This deterrence must be based on the maintenance
of strategic muclear capabilities, which make nuclear war with us an unacceptable

/ option, maritime superiority, a strong force posture in NATO and Northeast Asia,
’ and the ability to deploy and sustain our forces worldwide

——

National Need< Statement . .
e Protect America’s people, its institutions, and its lands from foreign-
aggression

ThY Federal Role 1n Meeting the Need

e Deter any attack upon, and prévent the coercion of, the United States, 1ts
allies, and friends

e Protect US economic interests and U S citizens abroad

® Maintain access to cnitical resources

e Maintain, in conjunction with our allies, the military capabilities required to
counter the expansion of Soviet military presence, particularly where such
expansion threatens the interests of the United States

Hibncerpted from Budget of the United States Government Frocal Year 1983 Executive Ottice of the President —-

56 ) Office of Management and Budget (Washungton D € Government Printing Otftice, 1982)
r

ERIC

Aruitoxt provided by Eic:




Worksheet 6-1

THE PURPOSE OF NATIONAL SECURITY!S
(A statement from the Executive Office of the President)

The basic national security objective of the U.S. defense program
is to prevent war—particularly nuclear war. The purpose of U.S.
national security programs is to prev,ir?t other nations from threaten-
ing our natural regources and other iHterests as well as those of our
allies and friends. To do this we must have nuclear weapons so that
other countries realize that they cannot win a nruclear war with us. We
need to have strong naval forces, a strong military presence in Europe
and Northeast Asia; and the ability to send our forces worldwide.

NATIONAL NEEDS STATEMENT:

® Protect America’s people, its government and society, and its lands
from foreign forces.

THE FEDERAL ROLE IN MEETING THE NEED:

® Prevent any attack upon, and prevent the manipulation of, the
United States, its allies, and friends.

® Protect U.S. resources, businesses, and citizens abroad.
¢, Maintain access to important resources.

* Continue to have, along with our allies, the military capabulities.
needed to stop the expansion of Soviet military forces, especially
where this threatens the interests of the United States.

"“Paraphrased from Budget of the Usated States Gocornment Fraal Year 1953 Executive Oftie of the Precident
Ottice of Management and Budget (Washington D C Government Printing Office 1082) 57
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UNITED STATES NATIONAL BUDGET .

3

Listed below are six categories. The task of your group is to decide |

how much money to spend on each category. Your 20 tokéns represent
all of the money in the national budget. Distribute the 20 tokens
among the six categories. Once you have made your decisions, writg
down the number of tokens you have given to each category.

-

CATEGORY )

1. Social Needs: '
Education ‘ " _ 2
Food and nutrition o
Job training
Social services

2. Social Security, Retirement, and Unemployment -
3. National Defense

4. Physical Needs:

National resources and environment ,
Transportation

Housing

Community development

5. Health:

Medical research
Medical programs for the elderly,
handicapped, and poor

' 6. Science and Politics:

Energy

Science

Agriculture -
fnternational affairs’

A
v

v .

© 1983 Union of Concerned Scigntists
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“oovw, Lk < THE PROPQSED. 1987 NATIONAL BUDGET
T T ORI NG A
B w “ ) ’ Yot [ < o C e
Y s o L . \ - v “« ‘Ll . N N . y p
oo L N eListed ‘below, are thé six categories you used to develop your
. : . A N

~ . <ore. national bugget. e numbers, ‘that Kave been added represent the

3

.4 “ . ambuntsof money inhe propesed 1987 national budget.1s Compare

ST r‘ot‘hefsfe\‘nttr?’\l?"e‘r‘.s0 w'igh the ones‘yqu chose, for gour national budget.
oL ( Q; _‘VS)‘ “ ,g( f‘?" .‘:u' ] \" n,‘;(( - .
CUYCATEGQRY -0 T 507 Y NUMBER OF TOKENS
. . “' :( ] " r"a" AP o I3 ] . ';( Y\
S0 1oSpciabNeeds - oo, 0 o0 L 1

ST Edustons -t
o~ we 7 Food and mutrition.

. '+ . jobtraining - 1. v,

. Social serviees” . .
S " 2. Sociat Sequriiy{ Retirement, and Unemployment 6
- 3,"National Defense -, * . ‘ 9 -
. R o Ter e - : .
© . - 4. Physical.Needs:* . _ . 1
< . . . ad r' . . . -
“« . ®  oNatural resources and environment
) . Transportation- g ‘
- Housing . . .
Community . development - . .
- 5. Health: . .. '~ : ’ 2
' Medical-research - . k
Medical programs for the elderly, .
- handicapped, and poor ~ .
6. Science and Politics: ..- " ) 1
“Energy
Science, - .
- Agriculture . B :
. International affairs _ '
: " (NOTE Jnterest o;t’thc national debt and government administration costs are not included 1n ‘
this exercise.) . . . . .
. {s The actual higures for this exercise were obtained from Budget of the Unsted States Government Ficcal Year 1983,
e * * Executive.Office of the-President—Office of Management and Budget (Washington, D C  Government
S . Printing Office, 1982) 59
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" REDUCING THE RISK

1

LESSON CAPSULE:

~ Lesson 7 builds on knowledge from previous clagses on conflict resolution and
nuclear war 1ssues. The lesson begins with the exploration of winning through coop-
eration and communication. The students then learn facts about the United States
and the Soviet Union, the countries and people, land mass, population densities, and
what the countries stand to lose in a nuclear conflict. Students begin to examine
various options to reduce the risk of war by learning about’possible national secunty
policies. .
Students then fill out a questionnaire about national security which they take
' home as an adult survey. They begin to study reasons why people hold different
- . vie. points. These activities are in preparation for Lesson 8, which deals with differ-
ing positions and the influenge of the media on public opinion. An optional activity is
to play the Oil Islands Dispute game, which simulates the struggle between two
countries for the same ten 1slands on which there is oil.

PURPOSES:

o To learn that cooperation, especally in conjunction with communication, can
benefit both sides in conflct. ' .

® To explore some characteristics and secunty needs of the United States and the
Soviet Union

Se To understand different meags of averting nuclear war, including arms control
and/or deterrence through military strength.

® To examine pers‘ial feelings about the arms race. -

MATERIALS:

Prepare for Cooperation Rectangles (see Activity A). g

Fact sheet on the United States and the Soviet Union—Worksheet 7-1.

Fact sheet on National Security Options—Worksheet 7-2.

Paper ballots.

National Security Questionnaire—Worksheet 7-3—two copies per student.

Red and blue poker chips (or colored paper squares, or coins, etc.) enough for
two-thirds the class number—e g, for a class of 30, you need 20 blue and 20'red
chips. '

o Prepare for Oil Islands Dispute game—Worksheet 7-4.

~/ DESCRIPTION OF LESSON:

A Cooperation Rectangles. Before class, prepare a set of five rectangles for each group of
five students, using the diagrams below Make each rectangle on construction
60 - paper or posterboard, using the measurements indicated For each set, cut the five
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rectangles into their smaller pieces. Mix all the pieces together-and then sort them
into five piles. Be sure that no single pile contains an entire rectangle. Fasten each
pile with a paper clip and place the set in an envelope.

Divide the class into groups of five students and have each group sit at a
table. Extra students can serve as silent observers to report the group pracess
back to the class. Distribute an envelope with the clipped sets of rectangle pieces
to each group. Tell students that when you give the signal, one member of each
group will quietly distribute the clipped sets of rectangle pieces to the others in
the group Each group member should unclip his or her pieces and lay them down.
Each group’s task is to form five rectangles of the same size by redistributing the
pieces. However, there are two rules to this game. Each group must work 1n
silence, and no person can gesture to another to get or take a piece. Each person
can only offer a piece to another. The other person can choose whether or not to
accept the offered piece. The group’s task 1s complete when members have
formed five rectangles of equal size.

Remember: No member can speak, and no member may ask or signal that he or
she wants a particular rectangular piece. Group members, however, may give

pieces away.

Note. The letters on the individual pieces allow you to reconstruct the rec-
tangles when necessary. The pieces are not lettered n alphabetical order (for
example, a, b, c and d=Rectangle 1) because this would provide a key for students

3” . 9”
f g s
a 4.5”
9” , 9”
4.5” 457
) h n/ e d T
6~ N 6" 9” 3” 6” 6”
é % 6”
k{ m c ‘ P
b 4.5” 4.5”
9” 6
4.5
! q

4.57 4.5 3

<

Dollar Game This game demonstrates that bargaining, jompromise, and negotia-
tion with “the other side” help everyone in the end. Two teams compete for the
same goal—a $1 bill— and their tendency to try to outbid each other does not
result in a gain

Rules Divide the class into two groups. Hold up a $1 bilt and tell students you will
give the dollar to the side that makes the highest bid Both sides must give the
money they bid to you regardless of whether they get the dollar bill. Flip a coin to
see which side goes first,
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After one side bids a few cents, the other side will bid higher. Both sides may
bid until the amount reaches 99¢—and then they see their folly! After one side
goes over 50¢, 1t may become apparent that you will gain at the next bid, since the
sum of the two bids will be more than $1. One side may even begin to negotiate
with the other at an earlier point. .

Both sides can gain if they negotiate early so that each side bids,less than 50¢.
They split the dollar, and you lose. After playing the game, ask students.

o What were their immediate reactions to the bidding idea?

¢ At'what point did they realize that bidding higher and higher was not working
in their favor? .

¢ Do people automatically compete?

¢ Does negotiation help each side win? If so, how?

*C. National Security Options. Divide students into groups of four to seven. Have stu-
dents read the fact sheet on the United States and the Soviet Umon (Worksheet
7-1) and answer the questions about what would be lost in the event of nuclear
war Then on Worksheet 7-2 have students rank order their preferences for
national security options (see Teacher Notes).

*D. National Securtty Questionnaire. Have students fill out the questionnaire (Worksheet
7-3)1n class. ﬂ

*E  Journal. If you have elected to use the journal, have students make their entries

*F. Homework. Students take home a copy of Worksheet 7-3 (National Security Ques-

tionnaire) for an adult to fill out. Tell students to inform the adult that the
purpose 1s to compare answers between two different age groups.’

G. Ophwonal Achioity
Oul Islands Dispute. Cut up and distribute Worksheet 7-4, giving each student
$10 billion to start the game. Have students play the game in groups of three
(see Teacher Notes) »

TEACHER NOTES

§

National Security Options (Achonty C). See the information from Union of Concerned
Scientists and the Commuttee on the Present Danger (Appendix 2) for background
information on security policies.

After students are in groups of four to seven, pass out both Worksheet 7-1 on
the United States and the Soviet Union, and Worksheet 7-2 on national security
options Have students read and discuss the fact sheets about the two countries
Students should answer the questions on Worksheet 7-1 before rank ordering the
national security options from most to least desirable (1 to 6). After 10 to 15 minutes,
ask for group rankings with one or two advantages and one or two disadvantages.
Tell students that they Will be given the chance to vote for the policy of their choice
after hearing arguments for each option. While each group spokesperson gives his
or her presentation, it 1s important that other students not respond with judgments
or criticisms, since this could affect the later presentations

. Students then vote with paper ballots and the votes are tallied At this point the
teacher should explain that many military experts believe that the US and the Soviet
Union may need to pursue several of these options in order to reach a new arms
hmitation agreement .

Ask students what keeps the United States and the Soviet Union from reaching
agreement on mutually beneficial national security pohcies They may mention dis-
trust, suspicion, and ignorance. Discuss-this activity in terms of what they have
learned about the benefits of communication and cooperation

~ b
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Game Rules for Qil Islands Dispute (Optional Achwity).17 Divide the class into groups of
three. One person represents the United States, one the Soviet Union, and the third
is referee and scorekeeper. Read the following scenario and then explain the rules:

It is the year 2030 and vast oil deposits have been discovered on 10 1slands in the
Bering Straits between the United States and the Soviet Union. Neither country has
ever pressed its claim to the islands although each has strong historical and legal
reasons for doing so. Now, however, with a serious shortage of oil clearly ahead, both
countries consider the islands extremely important.

During each round of this game (10 rounds total), the United States and the
Soviet Union must decide to SEIZE or COOPERATE on an island. The two students
each hold both a red and blue chip under the table. When the referee says “Go,” both
players quickly, and at the same time, display a chip that indicates their intention. The
red chip will represent SEIZE and the blue chip COOPERATE. (Alternatively, a
closed fist could represent SEIZE and an open palm could répresent COOPERATE.)

If one player shows a red chip and the other a blue chip, the first (red chip)
receives an oil 1sland and gains $2 billion in profits; the second (blue chip) loses $1
billion. If bath show blue chips, both cooperate, and gain $1 billon 1n profit and share
theisland When both show the red chip, both seize; neither gets the i1sland, and they
lose $1 billion the first time, $2 billion the second time, and $3 billion the third time,
(the third time both seize can represent nuclear war and both sides lose everything—
both have scores of zero). Students keep track of gains and losses, and all groups give
the teacher the scores at the end of 10 rounds

Comments: A variation would be to play the game first in silence, then again
alléwing communication. Explain to students that people from different
countries often do not speak the same language and cannot communicate verbally. -

Students are strongly discouraged from continuing to seize. It can be pointed out
that nuclear war declared by one superpower can become disastrous for both sides.

After the game, discuss the results with the students: . \

¢ Did escalation and the threat of nuclear war prevent them from seizing?

¢ Did communication (during the second round) encourage cooperation?

¢ Did efforts to sejze the islands increase mistrust?

* Dud any of the groups establish trust without communication?

The following matrix may help explain the possible combinations of SEIZING

and COOPERATING.
SOVIET UNION
COOPERATE SEIZE
(blue) (ted)
w)
) +1 +2
&9
0 & 2 +1 1
-D -
<8°
nu -
Q -1
E R
Z 85 _
SHE {2
[¥7] +2 )
-3

"Oil Islands Dispute game rules and matrix from "Teaching Youth About Conflict and War” by Willam
A Nesbitt and others, in Teaching Soctal Studies tn an Age of Crias (NCSS Bulletin No 5, 1973, pp 79-82)
This game was developed by Willam A Nesbitt, based on “Prisoner’s Dilemma " See Anatol Rapoport,
Fights Games and Debates (Ann Arbor, Mich University of Michigan Press, 1960) Reprinted with per-
mission of the National Council for the Social Studies 63
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. Worksheet 7-1

: U.S.-USSR FACT SHEET

The Soviet Union, or Union of Soviet Socialist Republics (USSR), is
a country approximately 2% times the size of the United States. It has
270 million people, mostly concentrated in the western portion of the
country due to the harsh climate and liying conditions elsewhere. The
Soviet Union has large important reserves of minerals. _

& The Soviet Union is bordered by many countries, including some
unfriendly countries and others that are part of the Warsaw Pact,
which includes countries that are friendly to the Soviet Union. In the
past, there have been as many as 1 million Chinese troops on the
Soviet-Chinese border. The Soviet Union lost about 20 million people
in World War Il in addition to about 11 million in World War [ and the
Civil War of 1918. The country exploded its first nuclear weapon in
1949 and now has about 7,500 warheads targeted at the United States.
About 75 percent of Soviet strategic weapons are on ICBMs. Another
20 percent are on submarines and 5 percent are on bombers.*
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*From 'The Prompt and Delayed Effects of Nuclear War” by Kevin N Lewis Copyright © 1979 by
Scientific American, Inc All rights reserved




The United States is a country smaller in size' than the Soviet
Union. The United States has 230 million people, and its population is
more dispersed, partially dge to milder climate. The United States has a
wealth- of natural resources’ including rich farms, waterways, and .
minerals. ) :

The United States is bordered on the north by Canada and on the

‘ south by'Mexico, both friendly countries. The Unifed States has lost _

* over I million people in past wars including the Civil War, World Wars T

and I, Korea, and Vietnam. However, no war has been fought in the ‘

. United States since the Civil War. It exploded its first nuclear weapon
in 1945. Less than a month later, it dropped atomic bombs en Hiro- : ©-
shima and Nagasaki. The United States has about 9,500 warheads tar- '
geted at the Soviet Union. About 25 percent of U.S. strategic weapons
are on ICBMs. Another 50 percent are on submarines and 25 percént ‘
are on bombers. o _ ,
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' — MISSILE-SUBMARINE BASES
CITIES (POPULATION) . . E BASE
® 100,000 TO 250,000 -, *" MAJOR AIRFIELDS )
® 250,000 TO 1.000.000 l MISSILE-LAUNCHING SITES
@ MORE THAN 1.000.000 ‘: MISSILE-TESTING CENTERS '° »
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*From “The Prompt and Delayed Effects of Nuclear War” by Kevin N Lews Copvright © 1979 by
Scientific American, Inc All rights reserved L ' '65
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After reading the fact sheet on the U.5.-USSR, answer the following:

1. How do the populations of the two countries compare in °
a. number? - «

b. concentration or density of people (see dotted key below the
maps)? } .
. W .

2. Compare the two countries in t"erms of the number and locatnon of
a. ma)or airfields

-

b. missile-launching sites.

3. Compare the two countries in terms of the number of people who
died in past wars. ..

[ ) ‘AA
4. List three ways the Umted States could benefxt from arms c0ntrol -
agreements. ‘ - .
‘ “ . w
. T .- ey
~5. List three ways the Soviet Union could benefxt from arms control
. agreements : , - " o
[)
‘6 Lxst three reasons why the continuation of ari arms 6ulldup could
protect each country’s interests.
. e
® 1983 Union of Concerned*Scientists - , . .
. _ N
» RS
6¢ t




Worksheet 7-2

NATIONAL SECURITY OPTIONS /‘4 ' .

¢

Below are six possible actions that the United States and the Sowet Union could
. _ take 1n order to erither limit or continue the arms race After regding the fact sheet
and thinking about previous lessons, discuss with the group which option 1s in both
countries’ best interest and assign that choice a #1. Agree on the next one preferred .
(#2) and continue until the group ranks all six possible actions. For ea action, decide
upon i{s advantages and disadvantages One person from your gro
deaisions back to the class

N
> -

Number Advantages  Disadvantages

— COMPREHENSIVE TEST BAN TREATY *
! Consideration of a Comprehensive Test Ban
. ' Treaty began more than 20 years agos The
Comprehensive Test Ban Treaty would end, not .
.o just limit, all testing of nruclear .weapons It .
would also provide fer possible on-site inspec-
tions 1n each country

" BILATERAL DISARMAMENT *
ThlS E ould gradually reduce the number of &

[

on each side until eventually all .

nuc rms were ehminated.

_ UNILATRRAL DISARMAMENT
This invblves one country announcing that 1t
will reduct arms regardless of what the other -
. does The goal is to gradually reduce arms until
ro there are no more. . v

—- " PEACE.THROUGH STRENGTH :
‘ *  One country tries to corivince another not to
) attack, threatening to do massive damage if 1t 15
- C attacked’ Many supporters of “peace through
, strength” say the US needs moré weapons
before 1t can choose this option ) §’_

>

' . BILATERAL FREEZE - : =
. . v Each side would agree to half the testing, pro-
duction, and deployment (placement) of all new
. nyclear weapans and their delivery systems
. . 0
= NOTFIRST USE ’
One country announces that 1t promises not to ‘ )
e be the first to use nuclear weapons in the hope 4 : |
S i * that the other country will agree to do, the
’ ‘same ..

____ OTHER ) ' 67
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Worksheet 7-3 ) .

NATIONAL SECURITY QUESHONNAIRE

After each of the following statements, indicate whether you agree

(A), disagree (D), or don’t know (DK):

1. There can be no such thing as a “limited” nuclear war.  A/D/DK
2. The world has too many nuclear weapons. ‘ AIDIDK
3. The Ur;ited States and the Soviet Union can work
together to stop the threat of nuclear war. A/DIDK
4. Conflict is a normal part of life. A/DIDK
5. Conflict always results in violent action. AIDIDK
6. War is sometimes necessary to settle disagreements. AQI}DIDK
7. The Soviets are more likely than the Ameticans to start
a nuclear war. . A/DIDK
8. The radio, TV, and newspapers always report what is
really happening in the world. A/DIDK
9. The world is becoming more violent. A/DIDK
10. A single person can affect the course of the future. A/DIDK
If adults make comments on questions above, briefly state them
below:

I

€ 1983 Union of Concerned Scientists
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Lesson

8

OPINIONS AND PERCEPTIONS OF WAR

LESSON CAPSULE:

+

In Lesson 8, students learn to develop the”‘ own opinions separate from the
many influences in their lives

The student questionnaire completed in Lesson 7 and the adult questionnaire
completed as homework are tallied to find general opinions on conflict and war They
are then compared for similarities and differences. Students explore their sources of
information about the world and try to decide which sources are factual and which
emphasize opinion Students learn to separate fact from opinion and’ discuss the
concept of propaganda. Through the rumor game, students learn how facts may be

- distorted. The Who Said It? exercise demonstrates that people may be influenced as

much by the person speaking as by the content of a Statement

. Lastly, in the Optical lllusions exercise students learn that situations can be
perceived in more than one way They use this idea in completing the homework
assignment
PURPOSES: ,

® To compare adult and student opinions on conflict and nuclear war

® To understand that an event, situation, or statement can be viewed 1n more than
one way.

¢ To learn to separate fact from opinion.
* To explore how opinion or bias in the media can influence public opinion.

¢ To formulate opinions about the arms race.

MATERIALS: |

¢ Fact/opinion articles and letter—Worksheets 8-1a, 8-1b, 8-1c.
¢ Kennedy and Hitler statements—Worksheet 8-2

¢ Optical lllusions—Worksheet 8-3

® [s This Fact or Opinion?—Worksheet 8-4.

DESCRIPTION OF LESSON?

* A. Comparing Student and Adult Surveys. Write the numbers 1 through 10 on the board
Have students take out their questionnaires completed the previous night Also,
pass out to each student the same questionnaire (which they took during the
previous lesson). Tally the number of adults who agreed, disagreed or didn't know )
for each statement. Follow the same process to tally the student results (If
students are self-conscious about sharing the results of either questionnaire, have
them pass in their papers and compile the results yourself ) Post the results on the

70 board
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" during the interview Discuss adults’. general views about contlict and war as’

*B

*C

A

Review each sta_temént and have students discuss the general opinion of
adults on that statement Ask students to share any other comments adults made

determined by the questionnaire Follow the same process in examining student

opinions of each statement Discuss the following: : ) ‘

® Are there any differences between adult and student views on these issues?. If
50, what are they? Why do you think they exist?

® What are the similarities between adult and student views on these 1ssues?

® What differences ard similarities did you have with the adult you interviewed?

Where Do You Get Your Information? Ask students to list where they get their

information about the world (TV, radio, movies: magazines, newspapers, friends,

parents, teachers, other adults) -

Write FACT and OPINION on the board. Ask students what each word
means (Fact" something known as certain Opinion a belief based on knowledge,
but not proven )

Spht the class into groups of four to six students Each group should choose
two sources of information that are more fact than opinion and two that are more
opinion than fact Each group should choose a recorder to write down the reasons
for their choices. After 10 to 15 munutes, have the class reconvene and the
recorder from each group present the group’s conclusions Discuss the following:
® Which sources were considered to be more factual?
® Do these sources always give out facts?

Which sources seemed more oriented toward opinion?
Why is 1t important to be able to tell the difference between fact and opmnion?
Do you believe everything you hear or read?

-

® o ¢

Separating Fatt trom Opimon. Prior to the class, choose the letter or articles labeled

Worksheet 8-1 for students to use in this activity based on reading ability, inter-
est, and content If none of the selections seems appropriate, you may select an
alternate article from the newspaper.

Pass out Worksheet 8-1 Have students take out a blank sheet of paper and
write two headings across the top, FACT and OPINION Tell students to read the
article and, afterward, to write down three facts and three opmnions from the
article

Write two headings on the board, FACT and OPINION Have students share
the facts and opinions they found and write them on the board Discuss the
following
® Why s it important when hstening to TV or reading a newspaper to know what

1s fact and what 1s opinion?
¢ How do you decide what 1s fact and what 1s opinion?
® Why 1s 1t important to develop your opinions from fact rather than someone
else’s opinion? . ’
® Is 1t OK if your opinion differs from someone else’s? Why or why not?

Write the word PROPAGANDA on the board Ask students if they know the
meaning (American Heritage Dictionary defimtion all words and actions that
express an opinion in the form of fact.} Write students’ definitions under the word
on the board Discuss the following .

* How does propaganda influence us?
® How can opinions be used as propaganda?
¢ How mught propaganda prevent the United States and the Soviet Union from
peacefully solving their problem?
. N »
The Rumor Game Divide students into two groups and place both groups at one end
of the room at points C and D (see diagram below) . Ask for a volunteer from each
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group Have the two volunteers go to the other side of the room Quuetly read
them the Rumor Game statement given in the Teacher Notes for this lesson. Tell
them they have to tell the statement as accurately as possible to someone else in
their group The students should stand at points A and B, call someone from their
group to.come over, and quietly tell that person the statement The first student
from each.group should sit down at points A and B, and the second student from
each group should call over another member of his/her group Continue until the
last member of each group has heard the story Both of the final students should
say what they heard (You may wish to have one of these students leave the room
while the pther gives his or her version of the story ) Now read the original
statement, and discuss the following. =~
¢ How did the statement change?
e If someone believed what the last person said after hearing it, how far from the
truth would she/he be?
® How could this process create misunderstandings between the United States
and the Soviet Union?

A
B D

Who Said It” Cut copies of the Kennedy and Hitler statements (Worksheet 8-2) in
half. Give the top half to one side of the class and the bottom half to the other
side Have students silently read the statement and think about 1it. (This s actually
a fictitious statement ) Then ask how many students agreed with the statement
Tell everyone that it was written by neither person Discuss the following.
¢ How does knowing who said something influence how 1t 1s interpreted?
® Why isit important to evaluate the meaning of something afﬁmrom who said
i?

Percerving Different Images Pass out the Optical lllusions (Worksheet 8-3) Have
students look at each figure and tell you what they see. If they haven’t yet seen
that there are two ways of looking at each picture, have them go back and look for
a second image: Figure A, a goblet and two faces; Figure B, the face of a young
woman and the face of an old woman

Tell students that many times when people look at things, they see what 1s
most pleasing to them, or what they are most used to People don’t usually
discover more than one way of looking at things Discuss the following:
¢ When reading or hearing about something concerning the world, why 1s 1t

important to think of more than one way of looking at a situation?

Journal 1f you have elected to use the journal, remind students to make their
entries

Homework Hand out Worksheet 8-4 (Is This Fact or Opinion?) Ask students to
complet it for homework, based on the day’s discussion

TEACHER NOTES:

Rumor Gante Statement Read this statement to the first person in each group Read

it aloud to the entire class pfter the final student in each group has stated what she or

he
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Alice likes John But John has been going out with Sue for several months John
likes Alice also, but 1sn't sure what to do

—fictitious statement
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Worksheet 8-1a

Reagan: 'night time’ for right missile'20
By Curtis Wilkie, Globe Staff

WASHINGTON—President Ronald Reagan
announced yesterday a plan to deploy the MX mussile
force in a tight cluster of silos near Cheyenne, Wyo
The decision was coordinated with a televised
address by Reagan last night in which he said the US
military bulldup was necessary as part of a “strategy
for peace.”

"It 15 sadly ironic that in these modern times 1t
still takes weapons to prevent war,” Reagan said “I
wish it did not ” Contending that “one-sided arms
control doesn’t work,” Reagan added, “We have tried
time and again to set an example by cutting our own
forces in the hope that the Soviets will do likewise
The result has been that they keep building ~

To counteract the Soviet threat, he said, “We will
modernize our military in order to keep the balance
for peace.”

Even as he announced plans to modernize the US
strategic nuclear force, Reagan said he was pursuing
improved relations with the Soviet Union and still
hoped eventually to obtain an agreement with Mos-
cow to reduce the arsenals on both sides

He made 1t clear that his chief imitiative will be a
move to place 100 MX missiles 1n “superhard” silos—
a basing mode recommended by the Defense Depart-
ment and known as “dense pack ”

In connection with the theme that the new inter-
continental ballistic missile 1s essential to deter the
Soviet Union from launching an attack, Reagan said
he was naming the MX “Peacekeeper *

The program, would cost about $26 billion,
Reagan said. If Congress approves funds quickly,
the system could be operational by late 1986

Aware of opposition to the proposal, the Presi-
dent appealed, in a letter released by the White
House, to members of Congress to “keep an open
mind on this complex and important question and
permit the Administration to make its case for the
decision ”

Before making his' speech, Reagan met with a
bipartisan congressional delegation to make a per-
sonal plea on behalf of the program, but there were
indications that he faces a difficult struggle to win
funds for the MX

Reagan said What he settled on the proposal to

10Excerpted from The Boston Globe, November 23, 1982 Reprinted with permussion

[\\'ﬁ

concentrate the missiles at the Francis E Warren Air
Force Base near Cheyenne after weighing a wide
range of optionsTHe said cost was a consideration

A plan by the C: dministration to scatter
mussiles through sevmutates was aban-
doned by Reagan a year ago “Not only was the
financial cost high—$40 to $50 billion,” Reagan said
in a formal statement announcing his deciston, “but
the cost of our Western citizens in terms of water,
land, social disruption, and environmental damage
seemed unreasonable "

“We concluded that by pulling the launch sites
much closer together and making them a great deal
harder, we could make significant savings,” Reagan

said “We would need fewer silos, much less land,.

and, in fac{, fewer missiles ” The President did not
mention 1t, put Wyoming was more receptive toward
serving as the base for the missiles than the other
states

Under the “dense pack” theory, Reagan said, “we

- would achieve a system that could survive against

-

the current and projected Soviet rocket inventory
Deployment of such a system would require the
Soviets to make costly new technical developments if
they wish to even contemplate a surprise attack ”

He said the system would be designed to provide
for additional silos “if the Soviets will not agree. to
strategic arms reductions ”

“The Soviet military buildup must not be
ignored,” he said “If my defense proposals are
passed, it will still take five years before we come
close to the Soviet level ”

“Unless we demonstrate the will to rebwild our
strength and restore the military balance, the
Soviets, since they are so far ahead, have little incen-
tive to negotiate with us,” Reagan said

The President promised to continue efforts to
eliminate all intermediate-range nuclear missiles, a
policy he announced almost exactly a year ago in a
speech in which he called upon the Soviets to dis-
mantle their $520 mussiles in Eastern Europe 1n
exchange for an American agreement not to deploy
an equivalent missile in Europe

“The Soviet Union has thus far shown lhttle
inchnation to take this major step,” Reagan said

?')
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Worksheet 8-1b

THE MUSHROOM CLOUD LURKING IN OUR MINDS?! ]

Once again we paid homage to these, the grim-
mest of our anniversaries Aug o, the bombing of
Hiroshima Aug 9, the bombing of Nagasaki

By now, there has grown a4 kind of ritual to these
anniversaries We round up the usual survivors, the
usual statistics, the usual sentiments y

» We remind ourselves annually that those two
primitive  nuclear bombs killed 200,000 people
immediately, and 130,000 people slowly

We have on hand for these occasions a ready
supply of powerful quotes about nucdlear bombs
Which one did you hear this year? Einstein, Eisen-
howers or perhaps this one from Churchill 'The
Stone Age may return on the gleaming wings of
Science and may even bringgabout its total de-
struction Beware, I say Time may be short

Stll, this 15 always a curious anniversary It’s less
of a'memorial to the pain of the past than a homage
to-the anxiety of the present

This past week we commemorated 37 years of
life with the bomb In this time we have built enough
weapons between us, the United States and USSR, to
destray a million Hiroshimas Two generations of us
have:grpwn up with the sense of their future hang-
ing byZs, ha:r trigger

. The ‘war babies, the postwar babies were the
flrst whose childhood mghtmares took mushroom
Our monster was one that we couldn't
. escape Despite the school drills, all the civil-defense
tollies of the fifties, we knew that it would be impos-
sible to duck the bomb

The bomb has hung over us like some apocalypse
without the promise of redemption It s hard to calcu-
late just how completely the bomb has permeated our
daily ives 1 don t know whether the existence of this
doomsday weapon paralyzed us or.catalyzéd us, made
us feel hopelessness or an urgency But even during
the decades ot denial, it hovered at the edge of our
consclousness

One teenaged summer night, | lay in the dark
and played out' a fantasy with a friend What would
you do if you knew, you absolutely knew, the bomb
would be drupped in a year? How many of our actual
adult decisions are sttll made in that mode?

Last summer, on the 3oth anmiversary, | had a
similar conversation With Dr Helen Caldicott, who

has been a leader in this antinuclear awakening How
do we live with this bomb? Do we live as if the end
were inevitable, and opt for the private pleasures of
life? Do we live as if change were possible? Do we
live as if we can plan for our old age’ s

These questions have all seemed more intense
this year, when our government began to talk in a
mad patois about winnable wars and survivable wars
As the President ordered the making of 17.000 more
bombs and reassured us with bizarre plans for cvil
defense, the country began to talk again about the
unthinkable

In the midst of this, a teenaged friend rephrased
my own childhood questions. Matter-of-factly she
said that if she knew there was going to be a nuclear
war she wouldn’t make plans toward medical school

. Medical sch8ol, you see, took so long, was such hard

work

I reminded her about all the people who had
made their lives since the bomb was invented We
don't stop, don’t wrap ourselves in mourning sheets
and wait for the end We proceed, have to proceed, as
if there 1s sense to1t.

Yet | have often wondered how much of the post-
war unwillingness to delay gratification, to postpone
pleasure, to sacrifice for the next generation came
from the sense that we are hiving, literally, on a dead
line ’

We may not overtly think about the bomb when
we invest in an IRA, sign a 25-year mortgage, plan a
pregnancy But it sits there mocking us from our
subconscious

| know that humans have always lived with fear
of the future Over centuries, religious zealots have
regularly been sure that Armageddon was around
the corner Over centuries, ordinary people have had
fears of plague and childbirth and wars We are
hardly the first generation to ask how would I liveif |
knew precisely when | wauld die?

Yet this 1s different We are not talking about
death but extinction Not talking about our future,
but about any future This was, once again, the omi-
nous background hum, the theme song for the anni-
versary of such an incompatible couple the human
being and the nuclear bomb

Ellen Goodman v a Globe cofumnist

'Reprinted trom [he Baston Clobe August 10 1982 with permission ot the W7hmglon Post Writers Group




Worksheet 8-1c
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JUNIOR HIGH SCHOOL LETTER

Hi Terry,

Did you hear abdut Billy and Louis? They are 8th grade students at
my school. Billy is a nicer person than Louis. They eat during the same
lunch period. .

Louis gets good grades but you can’t trust him. I heard that Billy
doesn’t like Louis. Billy has a girlfriend named Debbie. I saw Louis
talking to a girl during activity period. I think it was Debbie. I'm going
to tell Billy that Louis is moving in on his girlfriend.

See ya,
Pat

© 1983 Union of Concerned Scientists
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Worksheet 8-2 ‘

. KENNEDY AND HITLER

“There’s too much crime being committed in our society today.
The justice system is much too easy on lawbreakers, and many times
favors the criminal, not the victim. We have to provide more protection
and create tougher laws to ensure the safety of our citizens.”

-
—John F. Kennedy

“There’s too much crime being committed in our society today.
The justice system is much too easy on lawbreakers, and many times
favors the criminal, not the victim. We have to provide more protection
and create tougher laws to ensure the safety of our citizens.”

—Adolf Hitler

76 © 1983 Union of Concerned Scientists




. Worksheet 8-3

OPTICAL ILLUSIONS??

Figure A

Figure B

*

u Drawmgs from " The Wife and the Mother-in-law " in Fundammmls of Social Psychology by Eugene L ~Hartley
and Ruth E Hartley (New York Knopf)

8-3
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Worksheet 8-4

IS THIS FACT OR OPINION?

Answer the following questions using the information we dis-

cussed in class today. You may use'the discussion or any worksheets
from today’s lesson. '

~

1. List three facts about nuclear weapons.
a. '
¢ b.
c. ’

. -

2. List three opinions-about nuclear weapons.
a. ' . o
b.
. ’ »
c. .

3. Is it possible to have different opinions from the ones you wrote
above? Why or why not?

.4

4. Pick one of the opinions about nuclear weapons (from #2) and write
three facts to support the apinion. ‘ ’

a )
b. ; .
c.
5. Why is it important to.base your opinions on fact? - “

© 1983 Union of Concerned Scientists
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A BETTER WORLD

. LESSON CAPSULE:

THE STARTING I’OlNT for a better world is the belief that lt 15 possi le -

Cuvilization begins in the imagination. The wild dream 1s the first step to reality.

It is the direction- fmder by which people locate higher goals and discern thenp
L highest selves.2¥

Norman'Cousins

This lesson suggests the vision of a bette{ world through creative imagination.
Students will select one'of five dnagrams that they think best describes their view of
the world today. The words and music of a song of your choice may be used to
,provide the background music and inspiration for the construction of studént pro- .
jects. Thtese projects will present student’ visions of how they would like the world to .
be in the future. Individual projects may take any form the student chooses. story, -
R balntmg, collage, mobile, song, skit, etc. This lesson is the “dream,” the first step.
toward the reality of a better world. It provides the imaginative force leading to the
action of Lesson Q. :

& .
PURPOSES:

N .

) . . * .

« » To havé students reflect on their view of the U.S. relationship to the'world today. .
¢ ‘To encourage the use of imagination as a tool for creating future opUOns
¢ To begin to examnrfe actions that might lead to the futures that students enyision.

- . .

, - MATERIALS: - : ST
. 5 . ‘ 3
¢ Dots handout—Worksheet 9-1. ot 5
. ¢ Optional background music. ‘ ' o
® Art materials: paints, craypas, collage maferial, scissors, glue, paper, etc. =+ *
d d q\ .
' DESCRIPTION OF LESSON: " U

‘A.. Homework. Review lesson 8’s homework with studgﬁts.

*B. U.S.-World Redationship Today.
Y I’rovnde the class with five dot drawmgs in one of two ways:
a. Draw the diagrams on the board.
, ' b. Distribute the “dots” handout,(Worksheet 9-1) to each student.2¢

- - .
2Cousins, Norman Human Ophions New York Norton, 1981 .

' Diagrams from Gallagher, Mary Beth, and others Educating for eace and Justhue A Manual tor Teachers 5th ed
@ (p- 189) St Lows. Institute for Education in Peate and Justice, 1976 (1981 edition available) . 79

- - b
. . .

Il
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2 Ask students to wsualize the relationship between the United States and the
é rest of the world. Have them select the dot drawing that best expresses their
s view of this gelationship and label the dot which they think represents the .
¢ Urgted States. Students may draw adot picture different from the five given if
they prefer. L ‘“
3. After students have chosen their pnctures ask a volunteer to explain hlslher ~
. view of the u S, -world relationship as well as the reason shelhe chose a part»c-
: ular dot picture - . .
4. Count and record the number f students who :also chose -this picture. Ask
‘v . , . several-other students to explal why they those the same drawing. .
’ 5. Tally the number of students choosing éach dot drawnng Eficit reasons for® )
choosing each of the five drawmgs The foll0w13g derscnptxops» may be helpful- N g
. in understanding the pictures: .
. ﬂ - ., a. Polanty; complete division oo -
e b Separate groups wish a few people 1n commumcahorn '

N ¢. Everyone together ' . : (_; )

. ,
d ‘Everyone equldlstant—conformnty . .
- B " e Group that hangs together but with a number of people on the margin.2s ° /\
© 6 After concluding the discussion of the current U.S -world relationship, have
students cHoose the picture that- descrlbes their hope for the U.S -world rela-. .
‘. tionship in the vear 2Q80 A:D. . . :

- 'C Class Almosphm. Have students hsthg t® some music Wthh encourages creativity.

] " The selections that follow or another of yo"pchonce might provide background

o LT, ‘ nusic for the subsejuent.art project: . ’ -

) . , YImagine” by John Lennon . . .
“I Want to Live” by John Denver . _

“Ain't Gonna Study-War No More” by Pete Seeger ‘ R .

¢ .There sa I’lace for Us” from West Side Story. : v <L

-

B N _ *D. 2080 A.D Ths actvity encotirages students to create and consider options for tbe
, future. Emphasis should be on, the 1dea thatha better world begins with.the belief
. S that it is possible ‘
t - 1" Ask students to create thelr vision of how they would like the world to be 1n the {
. T year 2080 A.D. They may use any artistic expression they wish. story, paint-
. o © - Ing, éollage'ﬁnoblle, song, skif, etc ° .
oo ; 2. Ask students to comment on their vision of h0w the world will be in the year ’ -
I % 2080 A D. Are the two 1magei§ different? Why? - -
) 43 You may wish to a%;ust the year 2080 A.D. to the phrase®20 years from now,’
.. ° or “when you are 6D years old.” Some stwdents may have difficulty envisioning
. , - the world so far into the future ’ :

.. & " “.xE ]ournal If you have elected o use the'journal, remind students to make their ¢ !
I entf(‘es ) ) ) .

- .

" op Homework (lndnvndgals Count). This homework.prepares students for Lessort 10
Stt{dents tonsidervhat.actions they could take to mdke the world a better place * . .

1 . Have studehts make g list of three to five things in each of these categories.
’ oo, 1 Fhings I Could Do Now to Make'‘My Everyday Life Better i

! 2 Thmgs I Could Do Now to Make the World Better + _ . he

@ ' . 3 .Thing¢ I Copld Do When I'm Older to Make the World Better . .

o - . . . : * ’




/ Worksheet 9-1 . ]
. AR / ) !

' .

- . -

DOTS2e
/ . \

- #

Choose the picture that.best describes your view of the relation-,
ship between the United States and the world today. Label the - dot
which represents the United States in the picture you choose. You may
draw a.dot picture different from the five given if you prefer. .

Koo
0ol \
o0
a0
o0
o0
TR X
:‘,:‘.-‘
k)
\' . o‘oo’loooo-oooo
’ 00000000
00000000
o . 0060606000000 . -
@-

00 0000000
0000060000
06000000000

‘ ) 16 Erom Eduiating for Peace and Justice A Manual for Teachers 5th ed p 189, by Mary Beth Gallagher and others
(St Lows Institute for Education in Peace and justice, 1976) Reprinted with permission of Institute for
- Peace and justice ‘ : 81
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Aruitoxt provided by Eic:

Lesson

10

’ CHOICES

LESSON CAPSULE:

i

The final day of the unit will give students time to reflect on the unit and
consider ideas for action At the beginning, you should remind students of the story

of The Hundredth Monkey and the power of the individual to make a difference, espe-.

aally when joinéd with others in group action Imagining what a better world could
look like (Lesson 9) can also be préoductive in encouraging students to act on their
beliefs

We hope this unit will have a lasting impression on students. Students should be
encouraged to express their feelings in a healthy way by contmuing fo discuss the
1ssues of nuclear war and conflicts and by incorporating their awareness in action

Students will suggest different ways théy®an educate themselves and others
Activities and projects within the classroom and school are suggested to supplement
their ideas Encourage students to make realistic and appropriate suggestions (see
Teacher Notes), recognizing the climate of the school and community.

. A few suggested projects may involve the entire school and require the approval
of school admunistrators, One possnblllty 1S to present sympathetic administrators
with project ideas and to solicit their reactions. It 1s important to gain such support
before publicizing an event.

Students should be given a few minutes to retake the student survey from
Lesson 1, including time to compare and discuss the differences in their responses
Students should also be encouraged to express their feelings about the unit in
general . !

PURPOSES: ' *

T
¢ Towork together at brainstorming activities for taking action within the classroom
. and school b 8 ¢

. ?

S

® To embark upon a class or group pro;ect that wnll allow students to act on their

knowledge and feelings.

Y

¢ To reflect on the unit and evaluate,it Y

- MATERJALS:

* Fmal'.qulz—Worksheet 10-1 (optional) ‘.
¢ Student surveys (see Lesson 1, Worksheet 1-1)
o Elser;hower shyeet—Worksheet 10-2

- e
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*C

DESCRIPTION OF LESSON:

Homework from Lesson 9. Write on the board. Everyday. World. When I'm Older. A%k
students for 1deas 1n each category.

Activities and Projects. Have students work in small groups (four to seven) to suggest
projects they can reahstically accomphsh within the classroom or school that will
incorporate their new knowledge (See Teacher Notes for suggestions )

After 15 minutes, have a spokesperson from each group present the group’s
ideas to be written on the board or on newsprint. Ask students which projects, if
any, they would like todo
Optional Have students work in small groups and decide on actions they can
take outside school, on the following levels of involvement.

COMMUNITY STATE LEGISLATURE FEDERAL GOVERNMENT WORLD

Journal Students should now pass in their journals fqr display or optional grading

Optional
1 Have students take the final quiz (Worksheet 10-1) Add your own short-
answer, vocabulary, or essay questions based on what was emphasized in your
class
2 Havestudents do a whnp completing the statements
From this unit, I enjoyed ~.
I learned
[ didn’t ike
[ recommend
Give students a few minutes to reflect on the unit In turn, they complete the
statements, or they may choose to pass
3. Have students list ways their feelings or 1deas changed during this unut.
4 Have students read the Eisenhoweér quotes—Worksheet 10-2—an5wer the
questions and express their feelings.
5 Have students write an essay on their feelings about the unit

TEACHER NOTES:

The following are suggested student activities

School

Teach younger ¢hildren within the school topics learned in this unit

Do a videotape on the unit and play for the school.

Form student study groups on 1ssues of nutlear war and its prevention Continue
to bring in chippings for the bulletin board and share information with frlends

¢ Have a poster display in the hall; have a poster contest

Have an awareness day at school Pass out leaflets, pictures, poems, or essays on
nuclear war.

® Write and perform a skit for the class or a school talent show -
¢ Organize an assembly on important issues pertaining to this unit Order a film (see

Appendix 1) or ask someone from the commumty to come to speak

® Wnite an article or editonal for the school newspaper

With the help of students, faculty, and school support staff, list cortcerns about the .

arms race Have each person sign the list and mail it to state and federal policy-
makers

Design a Iogo or pattern for a T-shirt Work thh the art department to have them
silkscreened If the class sells the shirts, send the extra money to an ergamization in
the community that the class wants to support.

or

3
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® Take out an ad in the school newspaper with a list of concerns

® Encourage teachers in other classes to spend a class period discussing nuclear war
1s5ues.

® Have students organize events, such as poster displays, skits, or cassettes, for a
school open house.

Commumty .
* Organize a “fair” with booths, films, speakers, and music.
® Write a letter, editorial, or article for the aty newspaper. Call a local reporter and
tell im/her what the class 1s doing. :
* Contact the local radio and TV news and ask to present a one-minute summary of
* 9 class opinions on nuclear weapons or nuclear war .
&Q . ® Set up aliterature table at a community event such as a flea market or block party.
¢ Contact the PTA and make the class’s concerns known. Go to a PTA .meeting
prepared to speak for three minutes on 1ssues of concern.
¢ Find out the role the military plays in the community. Are weapons produced at a
local plant (see the map which follows)? Is research and development in progress at
alocal university? Are weapons stored at a nearby base? Write an article containing
these facts for the local newspaper
¢ Call or write your state legislators. Find'out their positions on arms limitation and
peace through strength. Write back expressing your views.
® Collect signatures to place a referendum question on a nuclear 1ssue on the billot.
® Contact the state Department of Education and find out which schools have
courses on nuclear war.

JFederal .
. ® Write the White House and tell the president of your concerns.

® Send a telegram or mailgram to the president or your representative in Congress
(telegrams cost about $3.00 for 15 words).

¢ Write your representatives and senators, and ask their views on nuclear war,
national defense, and potential arms agreements such as SALT, START, Freeze,
and No First Use After you receve their letters, write back explaning how you
agree or disgree with their views. '

® Read articles or congressional hearings on civil defense (available from community
groups or. the library) Write your views in response

”~
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. ' Worksheet 10-1

FINAL QUIZ

Directions? For questions 1 through 12, choose -the best answer and
‘ write its letter in the answer space.

For questions 13 through 20, indicate whether the statement
is true or false. ‘

—— 1. Hiroshima is (a) a city in Japan, (b) the name of the
hundredth monkey, (c). eaten with chopsticks, (d) .a city in
China. ‘

—— 2. The first atomic bomb was dropped in (a) 1925, (b) 1935,
(c) 1945, (d) 1955. ’

- A person who helps settle an argument is Rnown as a
(Ja). warhead, (b) egghead, (c) escalator, (d) negotiator.

—— 4. An MX missile is about as powerful as how many Hiroshima
bombs? (a) 50, (b) 100, (c) 200, (d) 250.

— 5. Invisible, harmful leftovers from a nuclear explosion are
known as (a) fusion, (b) radioactivity, (c) fission, (d)
escalation. 3

—— 6. The US. government spends more of its budget on
' (a) military programs, (b) social programs, (c) foreign aid,
(d) environment. :

7. How many strategic nuclear weapons do the United States
and.the Soviet Union possess? (a) 2,000, (b) 4,000 (c) 8,000,
“(dr17,000, ‘

L

——— 8 Whenone or more nations announce plans to stop testing or
developing new weapons, this policy is called (a) freeze, .
(b) no first use, (c) an arms race, (d) fallout.

- ——— 9. When one nation announces that it will reduce its weapons
regardless of what another does, this policy is called
. (a) a test ban, (b) a freeze, (c) bilateral disarmament,

' (d) unilateral disarmament.

———10. Hibakusha is the name for (a) a city in the Soviet Union,
(b) Japanese survivors, (c) the atomic bomb dropped on
Japan, (d) the hundredth monkey: '

t

86 " © 1983 Union of Concerned Scientists
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——_11. The Hundredth Monkey is really a story about (a) sweet potatoes,

(b) the ability of the individual to make.a difference,

(c) creation, (d) 10 different ways to compromlse

— 12, Putting dangerous bacteria in the air or water supply is an
" example of (a) chemical warfare, (b) a type of new warhead,
(c) biological warfare, (d) peaceful negotiation. -

s

The following are either true (T) or false (F):

____13. Half the people in the world live in the United States or the
Soviet Union. ,

—14. Conflict resolution is settling disputes.

———15. The Upited States is larger in size than the Soviet Unioq.
— 16 An opinion is always the truth. '

—___17." Fission is the splitting of atoms.

_____18. Falloutis a me\aSure of energy in a nuclear weapon.

—19. A bomb is-a weapon.

20. Conflict is not always bad. : .

A ] -

© 1983 Union of Concerned Scientists
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~ Worksheet 10-1 g

FINAL QUIZ
(Tmther's Copy)

Directions: For questlons 1 through 12, choose the best ansyer and .
write its letter in the answer space.

For questions 13 throgh 20, indicate whether the statement
is true or false. —

a_:_ 1. Hiroshima is (a) a cnty in Japan, (b)_the name of the
hundredth mq\key, eaten with chopsticks, (d) a city in
China. ~

' ¢ 2. The first atomic bomb was dropped in (a) 1925, (b) 1935,
- (c) 1945,(d) 19

~

5 -
d__ 3. A person wh_Shelps seftle an argument is known as a
) (a) warhead, (b) egghead, (c) escalator, (d) negotiator. )

_d__ 4. An MX missile is about as powerful as how many Hiroshima .
bombs? (a) 50, (b) 100, (c) 200, (d) 250.

_b__ 5. .Invisible, harmful leftovets from a nuclear explos{on are
known as (a) fusion, (b) radioactivity, (c fission; (d)
escalation. co

’ a__ 6. The U.S. government spends more of its budget on
‘o (a) military programs, (b) social programs, (c) foreign aid,
_(d) environment. '

3 , t

_d__ 7. How many strategic nuclear weapons do the United States
' and the Soviet Union posséss? (a) 2,000, (b) 4,000 (c) 8,000,
(d) 17,000. :

a 8. When one or more nations announce plans to stop testing or
developing new weapons, this policy is called (a) freeze,
(b) no first use, (c) an arms race, (d) fallout. '

_d__ 9. When one nation announces that it will reduce its weapons
regardless of what another .does, this policy is called
(a) a test ban, (b) a freeze, (c) bilateral disarmament,
(d) unilateral disarmament. .
_b__10. Hibakusha is the name for (a) a city in the Soviet Unionp,
. (b) Japanese survivors, (c) “the atomic bomb dropped on
88 Japan, (d) the hundredth monkey.

© 1983 Union of Concerned Scientists
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—b__11. The Hundredth Monkey is really a story about (a) sweet potatoes,
(b) the ability of the individual to make a difference,
(c) creation, (d) 10 different ways to compromise.
£ _12. Putting dangerous bacteria in the air or water supply is an
example of (a) chemical warfare, (b) a type of new warhead,
(c) biological warfare, (d) peaceful negotiation.
The following are either true (T) or false (F): ‘ ‘
)
{alse 13, Half the people in\l\{\f world live in the United States or the
Soviet Union. . ﬁ .
et 14. Conflict resolution is settling disputes.
Jalse__15. The United States is larger in size than the Soviét Union.
false._16. An opinion is always the truth. .-
frue__17. Fission is the splitting of atoms.
Jfalse_18. Faflout is a measure of energy in a nuclear weapon.
frue 19. A bomb is a weapon.
true__20. Confliat is not always bad.
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Worksheet 10-2

EISENHOWER

Dwight D. Eisenhower was Supreme Allied Commander in Europe
during World War II and one of the principal architects of the military
victory over Nazi Germany. For two terms, from 1953 to 1961, he

‘ served as president of the United States. 7

Have students read the following Eisenhower quotes and respond

to the questions which follow them:

= ... One who haswitnessed the horror and the lingering sadness of
war—is one who knows that another war could utterly destroy
this civilization which has been so slowly and painfully guilt over -
thousands of years . . . .

Every gun that is made, every warship launched, every rocket/
fired, si%niﬁes in a final sense a theft from those who hunger and
are not fed—those who are cold and not clothed.

This world in arms is not spending money alone—it is spending
the sweat of its laborers, the genius of its scientists, the houses of
its children. '

I like to believe that people in the long run are going to do more to
promote peace than are governments. Indeed, I think that people
want peace so much that one of these days governments had
better get out of their way and let them have it.

1. What do you suppose Eisenhower meant by the “lingering sadness

of war”?
, 2. Why do you suppose Eisenhower thought that “another war could
—\ utterly destroy civilization”?

* 3. Why does Eisenhower call the making and use of guns, warships and
rockets “a theft from those who hunger and are not fed—those who
. are cold and not clothed”? :
. 4. What did Eisenhower see as the cost—besides money—of arma-
' ments? Explain. ,
.5. Do you share Eisenhqwer’s belief that people will do more than
‘'governments to promote peace? Why?
6. How can people make governments'“get out of the way” so that
" peace can be achieved? Is the answer the same for the United States
.  and the USSR?

90 © 1983 Union‘of Concerned Scientists
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RESOURCES

AUDIOVISUALS

Atomic Cafe Color, 87 min Archives Project, P O Box 438 Canal St Sta New York, NY 10013
Feature film on the development of the atomic bomb and the futibity of civil defense

Bombs Will Make the Rambow Break 16 mm or % or % video, color, 17 min Zahm-Hurwitz Pro-
ductions, 43 W 93rd St , New York, NY 10025 Depicts through children’s voices and artwork
the impact of growing up in a world on the brink of destruction Excellent introduction for
Lesson 1 of this ynit

Countdown for America 16 mm, color, 25 mun $35 rental American Secunty Counal, 499 S
Capitol St , Washington, DC 20003 A critical assessment of the proposed bilateral freeze on
deployment of nuclear weapons

Distrmament A Select Film Bibliography The Riverside Church Disarmament Program, 490 River-
side Dr, New York, NY 10027

Dr Strangelove 16 mm, 90 min Swank Motion Pictures, 393 Front St |, Hempstead, NY 11550

Eight Minutes to Mudmght 16 mm, color, 60 mun Direct Cinema Ltd , PO Box 315, Franklin Lakes,
NJ 07417 Nominated for an Academy Award, documentary portrait of Dr Helen Caldicott,
antinuclear activist, doctor, wife, and mother

John, Mary, MIRV and MARV The Arms Race and the Human Race Shde show with cassette, 24
min, 1979 $7 rental Institute for World Order, 777 UN Plaza, New York, NY 10017 Examines
1ssues and questions concerning national security, such as—How real is the Soviet threat to our
national defense? What does being “number one” mean in the nuclear age? How can we better
achteve national security?

The Last Epidermic % video, % Betamax, color, 48 min AFSC, 2161 Massachusetts Ave, Cam-
bridge, MA 02140 $1500 Doctors speak out on the dangers of nuclear war to health and
survival

The Last Shide Show Carousel with cassette 23 min Packard Manse Medsa Project, Box 450,
Stoughton, MA 02072 Disarmament seen as an 1ssue of hfe over death

Media Network Information Center, 208 West 13th Street, New York, NY 10011 (212)
620-0878

NO FIRST USE Preventing Nuclear War 16 mm, color, 30 min Union of Concerned Scien-
tists, 26 Church St, Cambridge, MA 02238 Examines 1ssues concerming U S willingness to
use nuclear weapons first in Europe

o Frames No Boundaries 16 mm, % video, color, 21 min Creative Initiatives, 222 High St , Palo
Alto, CA 94301 Explores “frames” of reference and artificial “boundaries” that exist between

nations and the current spending of $500 billion each year for armaments to defend them

k)
The SALT Syndrome 16 mm, color, 26 min $25 rental American Secunty Counal, 499 S Capitol
St, Washington, DC 20003 A critical view of the effects of SALT Il on American secunity

Threat of Nuclear War Shde show Union of Concerned Scientists, 26 Church St, Cambridge,
MA 02238 Sixty shdes which depict the history of the nuclear arms buildup A thorough look
at US and Soviet weaponry, as well as the effects of a nuclear explosion

Tilt Color, 20 min, 1972 $10 Material Distribution Services, 341 Ponce de Leon, NE, Atlanta,
GA 30308 Amimated analysis of the problems of population, ecology, pollution, national
development, international relations, and world armaments

War Without Winners Il Color, 28 min, 1982 Free except for postage Michigan International
Council, Rm 8, Kellogg Center, MSU, East Lansing, MI 48824 American and Soviet people
expressing their fears, thoughts, and hopes about the future in an age of nuclear weapons

93
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BOOKS AND ARTICLES

3

Abrams, Grace C . and Schmudt. Fran Learning Peaie Philadelphia Jane Addams Peace Asso-
aation, 1974

Arms Control Assoaiation Arms Control and National Securite An Introduction Washington, D C
The Association, 1982

Blume, Judy Tiger Eves New York Dell Publishing Co, 1981 A young adult novel that deals
affectingly with grief and adjustments to death The novel is set near Los Alamos, New
Mexico

Caldicott, Helen Nudear Madness What Can We Do” Brookline, Mass Autumn Press, 1979

Carpenter, Susan A Repertorre for Peacemaking Skills New York Peace Education Project of
COPRED, 1977

Crossroads Boston Jobs with Peace. 1981 A high school curriculum on nudear war for science,
Enghsh, and social studies

The Eptects of Nudlear War \}’ashmgton, D C Otfice of Technology Assessment. 1980
Fallows, James. Natwonal Detene New York Random House, 1981

Farley, Philip ), and others Nudear Arms Control Options tor the 1980 Washmgton, DC Arms
Control Association, 1982

Ford, Daniel. Kendall. Henry. and Nadis, Steve Bewond the Freeze The Road to Nudlear Santty
Boston Beacon Press, 1982

Galbraith, John Kenneth “The Economics of the Arms Race—and After * Bulktin of the Atomic
Screntists ]une/]uly 1981

Gallagher, Mary Beth, and others Educating tor Peace and Justice A Manual for Teachers Rev ed St
Lows Institute for Peace and Justice, 1981

Ground Zero Nudlear War Whdt < i It tor You" New York Pocket Books, 1982

Has America Become Number 2° Washington, D € Commuttee on the Present Danger, 1982
Hersey. John Hiro.hima New York Bantam Books, 1964

How Realisti Is the Nuclear Freeze® Washington, D C - American Secunity Council, 1982

Is the Reagan Detense Program Adequate’ Washington, D C Commuttee on the Present Danger,
1982 ‘

Kennedy, Edward M, and Hatfield. Mark O Freeze' How You Can Help Prevent Nuclear War New
York Bantam Books, 1982

Keyes, Ken, Jr The Hundrédth Monkde St Mary, Ky \ision Books, no date
Lewis, Kevin N “"The Prompt and Delayed Effects of Nuclear War " Scientifne Amerian ]uly 1979

Nesbitt, Willam A, ed “Teaching Global Issues Through Simulations It Can Be Easy " Inkercom
75. Summer 1974

. Abramowitz, Norman. and Bloomstein, Charles ‘Teaching Youth About Con-
flict and War “ In Teaching Social Studies 1n an Age of Crise: NCSS Bulletin No 5 Washmgton
D C National Council for the Social Studies. 1973

. and Karles. Andrea B 'Teaching Interdependence Exploring Global Chal-
lenges Through Data Intercom 78, June 1975

Nudlear Disarmament Curriulum Cambridge. Mass Educators for Social Responsibility, 1981

Orgamzmg for Nudear Disarmament Watertown, Mass  Women's Action for Nuclear Disarma-
ment, 1981

Schell, Jonathan, Fate of the Earth New York Alfred A Knopf, 1982

Sivard. Ruth Leger, ed World Muiittarv ami Socal Expenditures Leesburg, Va  World Priorities,
1981

Smuth, Gary R Cultural Sight and Insight Dealimg with Diveree Viewpomts and Valuee New York
Global Perspectives in Education, 1979




Speaker Traiming Syllabus Cambridge, Mass Greater Boston Physicians for Social Responsibility,
19082

Unforgettable Fire New York Pantheon Books, 1977 Drawings and commentary by atomic bomb
survivors, compiled by the Japan Broadcasting Corporation .

ORGANIZATIONS ‘ ”

American Enterprise Institute for Public Policy Research
1150 17th St , NW
Washington, DC 20036

American Friends Service Commuittee
1501 Gherry St

Philadelphia , PA 18102

Offers matenals on the arms race

American Security Counal—Coalition for Peace Through Strength

499 S Capitol St ‘

Washington, DC 20003

Supports a military buildupto increase national security Includes an active congressional
affiliate ) .

Center tor Defense Informatioh i

600 Maryland Ave , SW, Suite 303 West

Washington, DC 20024

(202) 484-9490

Publishes information and conducts research on defense, arms control, and disarmament
155u€s

Children’s Creative Response to Conflict (CCRC)

Box 271

Nyack, NY 10960

(914) 358-4601

Exercises to increase cooperation, communication, affirmation, and confhct resolution are
at the core of this program ’

Coahtion for a New Foreign Policy

120 Maryland Ave , NE ~

Washington, DC 20002

Mobihizes grassroots attention toward congressional attempts to conduct a noninterven-
tiomist, humane, and open U S foreign policy

Commuttee on the Present Danger

1800 Massachusetts Ave , NW

Washington, DC 20036

Supports a strong national defense Pubhshes occasional papers on national security 1ssues

.o

Consortium on Peace Research Education and Development (COPRED)
1140 Avenue of the Americas

New York, NY 10036

Currniculum materials

Council on Economic Priorities
Conversion Information Center
84 Fifth Ave

New York, NY 10011

(212) 691-8550

Counail for a Livable World

100 Maryland Ave , NE

Washington, DC 20082

(202) 543-4100 95




Educators for Social Responsibility . ‘
639 Massachusétts Ave

Cambridge, MA 02139

(617) 492-1764 ¢
Offers Creating Our Future A Day of Dialogue Planning and Resoure Guude, a biblhiography. a primer

on the arms race, and other materials v

Faaing History and Ourselves National Foundation, Inc
! 25 Kennard Rd v
Brookline, MA 02146 ’
(617) 734-1111 X335
Curniculum entitled “Decision-Making 1n a Nuclear Age”

Federation of American Scientists
" 307 Massachusetts Ave , NE
Washington, DC 20002
Organization of scientists concerned with the use of gélence in society—especiatly nuclear
weapons

552 Park Ave

East Orange, Nj 07017

(201) 675-1409 .

An educational organization that facilitates the efforts of concerned people of diverse
“cultures, talents, and experience 1n contributing to a more humane and just world order

Ground Zero

806 15th St, NW

Sutte 421

Washington, DC 20005

(202) 638-7402 -
Offers a curriculum guide and audiovisual materials on nuclear war

-
ClolgEducanon Associates
P

Institute for Defense and Disarmament Studies

251 Harvard St

Brookline, MA 02146

(617) 734-4216

Offers a disarmament newsletter and research studies

Institute for Peace and Justice
4144 Lindell, #400
St Lows, MO 63108

Institute for World Order

777 United\Nations Plaza

New York, NY 10017

(212) 490-0010

Engaged in research and education concerned with the establishment of a system of world
order -

jane Addams Peace Association ‘

1213 Rate St

Philadelphia, PA 19107

Offers resource manual for secondary teachers

jobs with Peace

10 West St

Boston, MA 02111 .

(617) 451-3389

A nationwide effort to transfer money from unnecessary military programs to avilian

programs in education, the arts, health care, housing, and mass transit High school
96 curniculum on nuclear war available
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Lawyers Athance tor Nudlear Arms Control . .

PO Boxol7y -

Boston, MA 02114 .

tol7) 227-0118 ] .

Members ot Congress tor Peace through Law (M(PL) N

Room 3538 Hbuse Annex 1
U'S House ot Representatiyeq
Washington DC 20513
Bipartisan group ot congresswomen and congressmen concerned about world peace M PL
1> working to increase congressional commitment to human rights, arms control, and more
ettective toreign aid

4 .

Mobilization tor Survi al

3001 Locust Walk

Philadelphia, PA 10104 ’

1215 380-4875 !

Network to Educate tor World Secunity L % ¢
777 United Nations Plaza

New York, NY 10017

Proposes establishment of g U N -sponsored disarmament tund devoted to worldwide peace
and security education

Phvsiaans tor Soaal Responaibility ) !
039 Massachusetts Ave

Cambridge, MA 02130 ‘-

tel7) 4977440

Dedicated to protessional and public education on the medical hazards of nuclear weapons

and nudlear war '

Riverside Church Disarmament Program

490 Riverside Dr

New York, NY 10027

(212} 749-7000

Organizes conferences and provides speakers and resources on disarmament education
SANE

S14C St, NE .
Washington DC 20002

(202) S40-1808

Mobitizes grassroots support tor American inttiatives tor peace and disarmament, including
ettorts tor economic conversion

Suence tor the People -
897 Main St

Cambridge, MA 02130

(6171 547-0307 ) .

Student-Teacher Organization to Prey ent Nudear War (S TO P Nudear War)

Box 232 " :
Northtield, MA 01300
(413) $98-5311 *

NEA-sponsored group that otters materials for secondary teachers and pubhishes
a newsletter »

Union of Concerned Saentists (L S)

20 Church St

Cambridge, MA 02238

fol7) 547-5552 '

Conducts public education Projects on the nudlear arms race and national detense pohcy

Orgamizes conterences, publishes books, tilms, and «urricular materials 97
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Women's International League for Peace and Freedom (WILPE)

1213 Race St “\

Philadelphia, PA 19107

(215) 503-7110

Founded 1n 1915, WILPF pubhshes current analyses on disarmament and social justice 1ssues,
often with special reterence to the actions of Congress and international organizations

World Counal tor Curriculum and Instruction

Box 171

Teachers College, Columbia University

New York, NY 10027 ’

WCC | seeks to develop curricula tor international cooperation, peace, and global community
building

World Without War Council

175 Fitth Ave

New York. NY 1 ‘
1212) 074-2085

A national organization whose overalt purpose 15 to help end war through the peaceful
change ot U'S toreign policy and the strengthening of international institutions

.

PERIODIGALS

The tollowing 1s a select list ot scholarly ;ournals magazmes and resource newsletters useful
to teachers, ftudents, and researchers For more information abous a particular periodical,
please write directly to the journal or newsletter concerned .

Arn[\;;Cont;oI Tedny Arms Control Association, 11 Dupont Cirele, NW, Washington, DC 20036
Monthly

Brabing Pant Union of Concerned Scientists, 20 Church St, Canibridge, MA 02238 Quarterly
The Bulletin of the Atomn Saentists 1020-24 E 58th St , Chicago, IL 60637 10 1ssues per year

‘ L
Detense Momitor Center for Defense Information, 600 Maryland Ave, SW, Suite 303 Wes?',‘
Washington, DC 20024 (202) 484-9490 10 1ssues per year
Disarmament Times Room 7B, 777 United Nations Plaza, yew York, NY 10017 & |ssues’per year
Forergn Attairs Subscription Dept , PO Box 2615, Boulder, CO 80321 Quarterly
Forergn Policy 11 Dupont Circle, N W, Washington, DC 20036 Quarterly '
Foretgn Poluy and Defense Rerrew  Amenican Enterprise Institute for Public Policy Research, 1150,
17th St , NW, Washington, DC 20036 6 1ssues per year

Interom  Glabal Perspectives in Education, Inc, 218 E 18th St, New York, NY 10003
Quarterly

International Seurttv The MIT Press Journals, 28 Carleton St, Cambridge, MA 02142
Quarterly ' .

“Journal of Contlut Resolution Center for Conflict Resolution, SACE Pubhcanons Inc, 275 S

Beverly Dr , Beverly Hills, CA 90212 Quarteérly - .

Washington Report American Security Council—Coalition for Peace Through Strength 499 S
Capitol St , Washington, DC 20003 Monthly
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The Threat of Nuclear War
—

Nuclear War: No-Place to Hide

Today with nuciear tests under
Qround and out of sight most
peopie are not aware of the awe
some power of nuclear weapons

A single one megaton nuclear
weapon which s detonateg over a
Majof City would mean the toliow
mg
e afireball—over a mile in drameter

if getonated above ground a

crater—1 000 teet in diameter ang

300 feet deep if detonateg on the

ground

¢ 30 square miles of total destryc
ton by blast and fire 600 square
mues in which ali unprotected
people would be killeg

close 1o 500 000 *atalities total
casuaities over 750 000 ang

1000 square miles —the size of
Rhode Island—in which all per
sOns 100king at the firebal' wouid
be permanently blinded 4 000
sQuare Miles —the size ot Con
necticut=blanketed with deadly
radioactive contamination

In a full scale nuclear war
between the United States ang the
Soviet Union

.~

o as many as 50 000 nuclear weap-
ons could be datonated

o N excess of 100 mutiun Russians
ana a comparabie number of
Americans wouid be killed out
“ightfand at least another 50
MHoN (0 each Countty would Jie
ctanpyries

0 aeaﬁmwut woula blanxet large
pOrtions ot the Uniteg States angd
the Soviet Umon arr water ang

MeI WOuld be contamingted ive
STOCKk ANa Zrups would suffer
encrmoys GES!'uC‘Y\oﬁ

o 1” both natons rMedicar *acilties
and personnel wourd be largely
Jestroyed inttle heie ot any xing
wOulg ceme 1o the synivors
many of whom would gie from
stanation ang epidemics

o the superpowers wuuld have their
(NAUstny agriulture ang commy
Nications destroyed They would
be shattereg societies unable 10
recover t&r an ingefinite perod
Wigespread dea‘h and destruc
tion woyle m1"many Qystander
natiens ang

¢ SMoke and dus* f#om blas! and
fire and destruction of ozone In
the atmosphere might severely
damage the global environment
and the biosphere

Failout areas at 1 hour after a nuclear attack
on U.S. Mllitary Installations

L Fallout aress at 24 hours after a nuclear attack
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on U.S. Military Installations

The Arms Race: Overkill and Overreaction
Total US & USSR Strategic Nuclear Weapons

.

The relentiess nuclear arms race 1s well
lllustrated by the steep curves above
The curves show the total number of¥
nuclear warheads and bombs that each
of the two superpowers can deliver via
long range missiles and bombers The
US has over 9000 today the Soviets
some 7000 Note that the US has always
been ahead of the Soviets. even during
the aileged “missile gap ' of 1960 The

Where will we be 0 a decade if
the nuclear arms race continues
unabated”? Present expectations are

¢ seventy-flve thousand nuclear
warheads— it the U S and
Sovvet arsenals with an explosive
power approaching two mithon
HiroShima bombs

o more than ten thousand missiles
and bombers in the United States
and Soviet nuclear forces—
double the number today

eover S billion spent on nyclear
missilesy arcraft and bombs by
the United States alone — $6 000
from each American famity

o small, concealeble weapons Sys
tems that could deliver thermo
nuclear warheads unventiable by
agreements or ordinary detection
systems Today bombs with Hiro
shima tevei destructive power can
it a 6 inch shell or rocket
They use only a grapetryit size
amount of plytoniym

ten or more nations — some

» highly volatiie —may have nyclear

weapons Terronst groyps may
have acquired Hiroshima size
bombs

Miscalrylations by the U'S aboul
Soviet arms build ups have ied n
the past to U S overreaction

¢ The ‘bomber gap of 1955 pro
jected that the Soviets would
have 600-700 long range bombaers
by 1959 In reahty they actually
buiit 190 by 1961 and have about
150 today We had burlt over 600
by 1961

mid 1960 s dip 1n numbers of US weap
ons i1s due to a drawdown of obsolete
long range bombers The sharp rises for
the U5 and USSR in 1970 and 1975
respectlivety ilustrate the development
of MIRVing capabilities —placing mul
tiple warheads on missiles The 1980°s
afms race may wilness both super
pon'mrs increasing their nuclear arsenals
by 7099 or more warheads and bombs

¢ Thd missile gap of 1960 pro
jected that the Soviets would
have 1000 missites by 1961 They
actually had ten by that time,
while we buiit 1000 by 1967

e Thy ABMgap of the 1960 s pro
jected that the Soviets would
have 10000 ABM s by 1970 They
hag constructed 64 when the
ABM treaty was signed in 1972

¢ inanticipation of this Soviet ABM
system we deptoyed multiple wars
< head missiles IMIRV) The Soviets
then followed with therr own
MIRV program

o Projections made in 1977 by infly
entiai detense analysts now sery
Ing 0 this admimistration est
mated the Soviets wouldhave
almost 11 000 nuclear warheads
by 1982 This s more than 50%
above official estimates of the
current Soviet inventory but
close to the present size of the
U S strateqic nuclear arsenal

[y

A miscalcylation now current
suggests that the Unifed States 1s
vulnerable to a Soviet bolt from the
blue nuriear attack But even if the
US landbased missiles were
totally destroyed in such a surprise
attack -itsetf wirtually 1impossible —
wut submaiine and bomber tieet
would remain largely intact and
would devastate the Soviet Union
with the equivalent of hyndreds of
thousands of Hiroshima bombs
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L
. In 1945 only the United States
had nuclear bombs General Groves,
wartime Manhattan Project leader,

. predicted atUS monopoly until
1965 By 1949 the Soviets had
exploded theur first nuciear weapon
foilowed by Great Britain in 1952
By 1965, France and China had
enlarged the nuclear club to five

Continueg proliferation of nuclear
weapons is a deadly threat to all *
snations Nuclear exthange betwean
minor powers, allied to the super
powers, or possessing vital
resources such as oil, could draw in
the superpowers, and lead to gen-
eral nuclear war

Proliferation: Out:Racing Our \g/illland
Capacity to Control )

o Libya has actively sought nuclear
weapons

* Pakistan is believed to have a
nuclear weapons program

There is reason to believe that

Israel, and perhaps also South

Africa, have completed virtuaily
all the steps necessary to con

struct nuciear weapons

.

Netions with nuclear w;apons in

100

.

Q

Further nuclear proliferation 1981
appears very likely China
« India expioded a “peaceful” . France
nuclear device in 1974, reat Britain
. Flareg recently detected by satel- dia (?)
Ite sénsors off South Africa Soviet Union
»  looked suspiciously hke nuclear _ United States
tests .
I ' Nations which could have nuclear
* Israel destroyed an IraQ) nucleqr 'weapons by 1991
’researgh reactor in 1981 for fehr
that lraq was building,a bomb - Argentina
o Thirty-five nations have nof 'Brazll
signed the 1968 Non-Proliferation raq
Treaty, and another eight have Israel ,
not ratified it Libya
o Thirty-seven non-nuclear states ' Pakistan
signatories to the Non-Prohfer- gou:: cha C
ation Treaty, do not have safe- outh Rorea '\
guards 10 help prevent diversion . Taiwan
of nuclear matenais from power
reactors s -
* -
Y
R K
v .
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1991: Neutron Bombs and More

Unchecked weapons technology
could lead to
Ever more accurate multiple war-
. head ballistic missiles The :
combination of accuracy and mul
tiple warheads, in the hands of
both superpowers, is leading the
US and Soviet leaders to believe
-that (nueu fixed, 1and-based
misslles are threatened This
, couid raise the risk of a pre
emptlive first strike

Thousands of nuclear-tipped
cruise missiles, small enough to
be launched from large trucks or
readily placed on ships and
planes around the world Because
these missiles can be easily con
cealed, no nation will be certain
of the military threat it faces*
Once deployed. these missiles

-

will be impossible to hmit,
because they are impossible to

' monitor with confidence
.

Antl-ballistic missiles that wih
breed their own arms race of
thousands gf offensive weapons

to overwhelm them '

Anti satellite weapons that will
threaten our vital nuclear com
mand, communications, and
warning systems, whose destruc
tion could trigger a nuclear war
out of ignorance ajone

Neutron bombs that wili make
nuclear war in Europe appear
limited and more "acceptable™.
hence more likely .

Weapons In outer space that will
surround the planet with “Star

Wars ' technology and orbiting .
nuclear forces

¢
o4

. Soviet Union
426

ia —
S n

France 85 ’

Nuclear Explosions Since 1945

United States
666

-

-

. Cambridge, MA 02238
(617) 547-5552

Union of Concerned Scientists

1384 Massachusetts Avenue

-

et



THE 1982 ARMS CONTROL DEBATE

[
|

“

Nuclear Parity:
The Arms Race Standoff

} .

In March 1981, President Reagan alleged
that “the Sowviet Union does have a definite
margin of superiority’ over the US in nuclear
striking power Many experts disagrege. how-
ever, and the President's statement remains
apoint of debate‘today

The problem 1s that ¢He strategic arsenals
of the United States and the Soviet Union are
not mirror iImages of one another Comparing
them to see whos ahead or whos behind
cannotsimply be based on any one measure
of nuclear strength .

The strategic nuclear forces of both nations
consist of a triad of land-based intercont-
nentalbaliistic missiles (ICBMs). submarine-
based missiles (SLBMs) and long-range
bombers (Bath NATO and the Warsaw Pact
also deploy thousands of tactical or battiefield
nuclear weapons in Europe) Here any simi-
lanty between the arsenals ends

The greatest difference 1s in the basing
schemes used by the two superpowers Of
the 7.700 warheads in the Sowviet ttiad,
approximately 70 percent are on fand-based
missiles The remaining Soviet warheads are
divided betwaen submarines {about 25 per-
cent) and bombers (about 4 percent) Of the
US total of about 9,500 strategiC warheads,
only'23 percent are carried by ICBMs Almost

50 percent of the U § strategic nuclear force.

is carried by submarines Moreover, the U S

Total Strategic Nuclear Weapons
United States—Soviet Union .

r

[ e

-\’7\
"
¢ ussna

Al i

SERERRRRNE

The curves above show the total number of nuclear
warheads and bombs that the two superpowers
can deliver via long-range missiles and bombers
Sources 1982 Pentagon Annyal Report,

Center for Defense Information
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keeps more than half of its missile submarines
on patrol at any given time Only about 15
percent of Soviet submarines are on patrol
atseaat any one time

-Comparison s further comphcated by the
fact that Soviet land-based missiles are gen-
erally larger lhan their American counterparts
and have greater lifting power and larger
warheads US missiles are considered more
accurate thap Soviet missiles. although the
accuracy of Soviet missiles 1s Improving
- When broken down into ‘ther component
parts. some measures showaUS lead. and
‘other measufes a Soviet lead Both nations.
however, clgarly have a sufficiently large
number of diverse and survivable weapons
Systems so that neither cartconfidently attack
the other without risking devastating retala-
tion The end|result nuclear parnty and mutual
deterrence | .
| .
Strategic/Expansion Continues

Despite this condition } apparent nuclear
panty. the Reagan Adminitration 1s advo-
cating a huge expansion in the nuclear forces
of the-United States The-Administration’s
build-up 1s expected to cost about $200 bithon

over six years The six major components of ,

the program are

* Deployment of 100 MX missilés with at
least teni highly accurate warheads per

missile
. Qontmue(f production of Tndent subma-
rnes (tw arg currently in operation) and

development of the more accurate Trident
D-5 missile

* Production of 100 B-1 bombers to replace s

the fleet of B-52s, and deployment of
thousands of air-launched cruise missiles

* Improved command, control, and com-
munications systems (

* Continued research and development of
anti-ballistic missile systems, and devel-’
opment of anti-satelhte weapons, and

* Improved civil defense and air defense

The Soviets are also expanding and
impro¥ing therr strategic forces, The depioy-
ment of Soviet SS-18 and $6-19 ICBMSs, with
their improved accuracy and large payloads,
has added a new round of instability to the
arms race, as.has the introduction of the
mobile SS-20s which threaten Western
Europe The Soviets are aise testing new
SLBMs and large missile-carrying subm
fines, such as the Typhoon They. may alg
be developing a new long-range bomber

————
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Are We Closer to the Brink?

Fear of nuclear war has Increased sub-
stantially in thé past year This renewed anx-
tlety 1s not unfounded and can be traced to
several souftes

* widely publicized policy directives in which »

the US Secretary of Defense has

Instructed the military services to prepare

for ighting “limited” and “protracted"

nuclear wars, . ,

® continued emphasis on building the highly
accurate MX missile {o close a fictitious
“window of vulnerabilty,” even though the

. wisdom of proposed baging schemes has
been serously challenged Many believe
that deployment of first-strike weapons

#like the MX will lead to a situation in which
each superpower will feel vuinerable to
an attack by the other, and might launch -
a pre-emptive strike in a cnisis situation
as a means of seif-defense

v

® Increased risk of nuclear accidents ag the

number of nuclear weapons increases and
as the short delivery time of new weapons
forces both countries to consider com-
puterized "Iaunch-on-warnung" decision
systems,

¢ renewed discussion of anti-bailistic missile

systems (ABMs) resulting in fear that the
Administration 1s preparing to scrap one
of the most successful arms control
agreements yet concluded - the ABM
Treaty of 1972; and

N
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e continued expilicit rehance on nuclear
weapons for the defense of Europe ang
other hotspots such asthe Middie East
in a senious conflict with the Soviet Union,
the U.S. would aimost certainiy be forced
to iniiate the use of nuclear weapons in
response to a setback in a conventiondi
conflict.

Arms Control Options:
ﬂhat Do They Mean?

The public response to these policies.

combined with extensive grassroots orga-

~ nizng on nuclear i1ssues, has stimulated

widespread debate on various gptions for

~ achievingarms control and reducing the threat

of nuciear war Numerous arms control pro

posals are now under discussion, including

a nuclear FREEZE, SALT Il, START, a Com
prehensive Test Ban, and No Fust Use

The Nuclear Freeze

First discussed in 1964, the most recent
freeze proposals have become the basis for
a national movement In calling for a halt to
the nuclear arms race, freeze advocates seek
a mutual freeze on the testing, production
and deployment of nuclear weapons and ot
missiles and new grcraft desngned primanly
to deliver nuclear weapons ', At present, the
Senate is considering a-proposal (the Ken
nedy-Hatfield Resolution) which advocates a
moratorium on the testing, production, and
depioyment of nuclear weapons and calls for
subsequent negotiations to reduce the num
ber of weapons poésessed by the two super
powers A companion résolution in the House
of Representatives was narrow!ly defeated (204
- 202) in August 1982 Instead, the House
passed a resolution calling for negotiated
reductions followed by a freeze This position
was preferred by President Reagan, at least
in part because it permits continued produc
tion of nuclear weapons

SALT I

After years of negotiation, SALT Il was
signed in 1979 Ratification of it by the US
Senate was indefinitely suspended not long
after, largely because of reaction to the Soviet
invasion of Afghanistan. More recently how-
ever, the Reagan Administration has said the
U.S. would do nothing to undermine the Treaty
s0 long as the Soviets concurred. A complex
agreement, SALT Hl would:

e permit each side a total of 2,400 stratégic
)lstems {launchers for ICBMs, SLBMs

102 and long-range bombers) at the outset, to
be reduced to 2,250 during the duration
of the treaty;

¥ ¢ set a sub-limit of 1,320 on launchers for

multipie warhead (MIRV'd) ICBMs,

SLBMs, and bombers with long-range

Q cruise missiles; a sub-hmit of 1,200 on

]:MC MIRV'd ICBMs and SLBMs; and a sub-
.

limit of 820 on MIRV d ICBMs,
® [(esuict the testing and depioyment ot new
types of iCBMs to one on each side,

. Lhmit the number of MIRVs permitted on

new and existing ICBMs,

¢ banthe Soviet SS 16-an intercontinentai
ballistic missile which may be converted
into a mobile, intermediate-range ballistic
missile (the $S-20),

e set ceilings on the launch weight and
throw weight of strategic bailistic missiies,

e prohibit rapid reload ICBM systems

START
Strategic Arnig Reduction Talks

On May 9, 1982, President Reagan
announced a two phased U.S proposal fot
the START talks, the successor to SALT i.
and a replacement for SALT Il The U S pro
posed reducing warheads to equal ceilings
of about 5,000 for each side (down from 9,500
for the U.S and about 7,700 for the Soviets)
To enhance stability by reduting any incentive

progress toward compietion of a treaty. The
parties had resoived some difficuit verrfication
issues, and had agreed in principle to permit
on-site inspection of.suspicious events.
However, the Reagan Administration indefi-
nitely postponed resumption of these talks,
in part because the Administration wants to
develop a vanety of new nuclear warheads
and delivery systems that might be seriously
constrained by a CTB. Some U.S, officials
also hold the widely disputed view that the
U.S. would be unable to check the reliability
of existing warheads, and as a resuit, confi-
dence In our deterrent wguid decline.

No-First Use

This proposal would make it a matter of
U.S poiicy not to be the first to use nuclear
weapons No-First-Use is advocated agan
alternative to current policy whn(m'ca‘ﬂ?faor
the NATO Alhance to instiate the use of nuclear

weapons, if necessary, to turn back a con-
ventional Soviet attack against Western

or capacity each side might have to attack Surope Presently, nuciear weapons are

first, no more than haif the remaining war
heads wouid be land based The total number
of baliistic mussiies (I{CBMs; would be reduced
to 850, apbout half of the current U S. level
The US._ aiso proposed a second phase
reduction in bailistic missile throw weight (the
useful weight carried by a missile, i.e , guid
ance components and re entry vehicies con
taining warheads) to below the current U.S.
level. The replacement of existing systems
with newer ones wouid be permitted under
the proposai, including production of systems
such as the MX and Trident

Atthe same same time, however, President
Reagan has said everythingis on the table,
and all offers would be considered. in fact,
the Scuviets have countered by proposing a
ceiling of 1,800 on ballistic missiles and heavy
bombers on each side The Reagan Admin
istration regards this Soviet proposal as
unacceptabile, since in the Administration s
view it does not focus sufficiently on land-
based missiles, which are seen as the most
serious threat to the U.S. (and which make
up the greater part of the Soviet triad).

.CTB~Comprehensive Test Ban '

A Comprehensive Test Ban, which some
have proposed as one component of a freeze,
would prohibit underground nuciear tests,
except possibly for tests of a few kilotons,
whichmay be too small to detect using existing
seismic techniques. Tests In the atmosphere,
outer space, and underwater are alrgady
prohibited by existing agreements (the Partial
Test Ban Treaty), as are underground tests
having a yieid above 150 kilotens (Threshold
Test Ban Treaty).

In 1977, the United States, the Sovigt Union,
and the United Kingdom began negotiations
on a corhprehensive test ban. By 1980, when
negotiations were suspended, they had made

108

viewed as a way of balancing numerically
sypgrior Warsaw Pact ground forces.
Because no plausibie argument has been
put forward that would guarantee that tHe use
of nuciear weapons wouid remain  hmited,’
a No-First-Use declaration wouid create a
ciear hne of demarcation between conven-
honal&no nuclear war. Advocates of a No-
First-Uge poiicy believe that selected use of
nuclear weapons to counter a setback In
conventional contlict might not bg stopped
short of total escalation to aii out nuclear war
between the superpowers. No-First-Use, If
adopted and accompanied by certain
improvements in NATO s conventionai

defenses, would reduce the reliance of the

U.S. and NATO on nuclear weapons, diminish
the nsk that nuclear war wili occur, and
strengthen the credibility of the Western
deterrent to Soviet aggression.

Union of Concerned Scientists
1384 Massachusetts Avenue
ambridge, MA 02238
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HAS AMERICA BECOME NUMBER.2? ‘ . s

The U.S.-Soviet Military Balance .
and American Defense Policies and Programs?

A. Strategic Nuclear Forces

A steady deterioration in the strategic nucleat
balance has taken place. In all indices, save pos-
sibly (but doubtfully) numbers of deployed on-line
warheads, Soviet superiority, given existing pro-
grams, will grow during the next few years. A study
conducted in 1978 for an agency of the Department
of Defense identified over forty indices of compari-
son between U.S. and, Soviet strategic nuclear
forces, and traced these from 1962 to 1982. In 1962,
all favored the United States. In 1978, all but a
few favored the Soviet Union. It was projected that
by 1982 all would favor the Soviets; and this has
occurred.? :

. The Chief of Naval Operations, Admiral Thomas
Hayward, summarized it'starkly during the 1979
SALT" Il hearings: .

"With respect to essential equivalence it
is Tny view that without any, question the
Soviets will have a first-strike capability
over the next few years. If that is rot a
loss of essential” equivalence, | do not
know what is, and we have to do some-
thing about that to correct it.”” *"

Relentless efforts over the past twenty years have
moved the Soviet Union from strategic inferiority to
strategic superiority over the United States in nu-
clear capabilities. The Secretary of Defense states:
“While our strategic programs have been restrained
because of expectations for SALT and detente, the
Soviets continually improve the quality of their

-

L‘,Measures and Trends. US. and USSR Strategic Force Effec-
tiveness  Report for the Defense Nuclear Agency, Santa Fe
Corporation, Alexandria, Virginia, 1978.

* Military Implications of the Treaty on.the Limitation of

Strategic Arms and Protocol Thereto, Hearnings, Senate Armed
Services Committee, Part |, p. 177. (GPO, 1979) Admiral Hay-
ward was strongly supported by’ General .Richard Ellis, Com-
mander of the Strategic Air Command in 1980, who stated:
“An adverse strategic imbalance has developed and will con-
tinue’ for several years to come.” See testimony of General
Ellis before the Senate Armed Services Committee, 22 Febru-
ary 1980, '
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THE MILITARY BALANCE ’ I

-,

Strategic forces.”” * By 1968 the Soviets wers spend-,

ing twice as much as the United States,.and the.gap
has subsequently widened to a 3.3 to 1 ratio.* The
cumulative effects of this. long-term trend have

produced Soviet superiority in strategic nudlear’

forces. ) .

Superiority, not parity, has been and continties
to be the Soviet goal. For twelve years, the Soviets
have asserted publicly that nuclear “balance” and
“parity” exist between the two sides, while, at the

same time, they have produced and deployed .

weapons systems on a scale and at rates far beyond
standards in the West.

Y Soviet.investment in military technology has now
permitted the Soviets to shift emphasis from their
earlier. preoccupation with quantity to advancement
of the quality of their strategic nuclear forces. This
bas produced a greater capability to destroy Ameri-
can strategic deterrent forces before they can be

launched, as well s to provide for the survivability

and endurance of their qwn forces. ,Having made
great strides in these areas, it is possible that.the
Soviets will now place: even greater emphatis on
the ability to destroy, or negaté the effects of,
American deterrent forces after being launched. An
overwhelming strategic nuclear reserve and secure
command and control systems support both- capa-
bilities. ‘

1. Soviet Programs S T

Since the Committee’s previous assessment of the
military balance, Soviet strategic nuclear capabili-
ties have continued to grow. The Soviets produce
approximately 200 ICBMs and 200 SLBMs every
year, in a variety of modifications and with accu-
rate MIRV warheads.?. Last year, the Pentagon, an-
nounced that “certain versions of the $5-18 and

% Secretary of Defense, Department of Defense Annual Re-
port, FY 1983, p. 11-11, .

* Secretary of Defense, Department of Defense Annual Re-
port, FY 1981, pp. 73-74.

5U.S. Department of Defense, Soviet Military Power, Wash-
ington, D.C,, US GPO 1981, p. 12, :

#Committee on the Present Danger, Washington, D.C., 1982. Reprinted with permission of the Commut-

tee on the Present Danger.
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$S-19 are among the most accurate ICBMs opera-
tional anywhere.”*® Subsequently, the Secretary of

. Defense stated, “Sovret missiles are, now more ag-

curate than ours.” More recently, Senror Pentagon
officials said that the latest version of Soviet [CBM ,
warheads are more accurate than their U.S. counter- }
parts.® This has enormous implications for U.S.
ICBM survivability. Since the smajlest Soviet MIRV
warheads are- twice large as the largest U.S.
MIRVs, their counterforce potential is far greater.
Soviet, Backfire bombers continue to be produced,
and recent reports,of a new Soviet B-1-type stra-
tegic bomber, which may well be in operational
status before the B-1, have now been officially con-
firmed.*

The Sowviet inventory of strategic ballistic missile$
matenally exceeds the numbers contained in SALT-
accountable. launchers. In 1980, the Soviets were
regortéd to_have staged an exercise that simulated -
the reload and refiring .of up to 40 SS5-18 silo-
launchers.*®

The Joint Chiefs’ of Staff have summarized the

'snuatlon

”According to accumulating evidence, the
Strategic Rocket Forces may have plans to
reconstitute and reload at least a portion
of their silo-based ICBMs during a pro-  _
tratted nuclear conflict. Contingency
plans for the reloading and refiring of o
silos probably have been developed. The
« cold-launched %5-17 and S5-18 are well
. suited for refiring. Additional evidence
'supports the hypothesis that the .hot-
., launch systems also have a. reload and re-
~ fire capability.” ** .
In addition, evidence presented in Cangressional
hearings on SALT |l suggested that Soviet ICBMs
might be fired directly from their canisters without
berng,reloaded in silo-launchers.
The- number of Soviet strategic ballistic missiles

. with operatlonal capability is unknown, but it prob-

ably greatly exceeds the number of missiles ac-
counted by SALT counting rules, hence, the usually
fisted inventories of Soviet strategic missiles under-
state the actual situation. g '

This point was recently underscored by reports .

¥ Soviet Military Power, p. 54.

T Washington Post, 16 April 1982, p. A 11 On the following
day, the Pentagan’s press officer 1ssued a formal statement say-
ing "some of the Soviet missiles are more accurate and some
are not.”. Washington Post, 16 April 1982, p. A 11.

8 Air Force Magazine, June 1981, p. 25.

® Washington Post, 4 March 1982, p. A1, also see Pefense
Daily, 1 March'1982, p. 3, and Defense Daily, 27 May 1982,
p. 146,

10 Néws Release from Congressman Robin Beard, 18 Septem-
bef 1980 - .

“11 United States Military Posture for FY 1983, p. 107. -
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that the Soviets have $5-16 mob’ile ICBMs deployed
at Plesetsk.’® These missiles are not in the SALT ac-,
countable inventory because the Soviets said they '
had not been deployed, did not include’ them in
the data provided in accordanCe with SALT Il, and
specifically promlsed that they would not be de- .
pldyed. ‘

Soviet strategic defensive programs complement
their offensive programs and “’point to a strategic
concept of layered, in-depth defense of the home-
land.” ** Extensive resources are committed to stra-
tegic defensive programs both active (ABM, air de-
fense, antg@;&h}g anti-submarine warfare) and
passive (civil defense).

As to ABM capabilities, the Soviets have con-

“tinued to modernize their deployed Mdscow ABM

system and have vigorausly pursued research and
development along a variety of lines. In air defense,

_ the Soviets have mamtamgd and modermzed a rich.

bomber defense based upon 10,000 SAM laurnichers,
more than 5,000 radars, -and some 2,500 interceptor
aircraft. “Soviet air defense systems are unsur-
passed and are deployed in great variety and quan-
tities.”” **. The civil defense pregram costs more’
than the eqbivalent of $2 billion annually, an effort
that has been sustamed for a number of years ¥ .

2. Evaluating U.S. Strategic Forces

Since the essence of American strategic policy is
deterrence, and the foremost objective is deter-
rence of attacks on the United States and its allies,
it is essential that our surviving forces—i.e., those

that can confidently be expected to survive possi- z

ble enemy -attacks—be capable of accomplishing
the missions set for them. It is not enough to look
at the peacetime inventory of strategic nuclear
weapons one must also assess the adequacy of

_forces remaining after enemy attacks and couner-

measures. Both static (peacetime) comparisons and
dynamic (exchange, post-exchange) comparisons
are important in assessing the strategic balance.
U.S. strategic forces are expected not only to de-
ter attacks on the U.S. but also to play an important
role in “extending deterrence” to allies (i.e., their
use in situations where those forces have not them-
selves been attacked). In peacetime, U.S. strategic
forces consmule an essential backdrop for.foreign
policy; in the “event ,of local confrontations they
must provide security agalnst escalation so that other
forces may be effective. And, for sound political

12 Rowland Evans and Robert Novak, “Soviet Freeze Wam-
ing,” Washington Post, 5 April 1982, also, Henry Trewhitt,
“Soviet Said to Display long Range, Mussiles,” Baltimore Sun, .
6 Apnl 1982,

" 13 Soviet Military Power, p. 64.

14 Soviet Miltary Power, p. 65.
13 Sovie(. Military Power, p. 68,
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and military reasons, it has been decided by succes-
sive administrations that our strategic forces must
have, at a minimum, “essential equivalence” with
those of the Soviet Union, in both reality and in the
peréeption of others. .

It is essential to evaluate the capabilities of sur-
viving U.S strategic forces in the event of enemy at-
tack. This varies with differing attack scenarios.
Planning for adequate forces following effective stra-
tegic warning (i.e., warning that is timely enough,

. unambiguous enough, and in response to which we
do in fact take all necessary actions to increase
force survivability) is far different from planning for
adequate forces after a surprise attack. 'If effec-
tive strategic warning and effective U.S. responses
to that warning (e.g., increasing the alert, dispersal,
and operational rates of bomber and submarine

forces, upgrading tactical warning, communica- .

tions, and national command authority responsive-
ness) could be assumed with high«onfidence, there
would be fewer demands placed on retaliatory
forces than if the U.S. continued to plan deterrent
forces that could absorb a surprise attack and still
be wholly effective. The problem‘in many agalyses
of force adequacy is that the attack and response
conditions assumed may be imprudently optimistic,
elastic, or simply unarticulated, Published analyses
by the Department of Defense in recent years have
frequently reflected this sort of questionable meth-
od in an attempt tg/ make forces and programs
appear more satisfgttory than they are. For ex-
ample, even though both the FY 1980 and FY 1981
Department of Defense Reports stipulated that
forces must be able to survive “a well-executed
surprise attack” and still fulfill all planned missions,
both reports reached conclusions as to the ade-
quacy of U.S. forces by assuming (a) strategic warn-
ing, (b) Soviet attacks less than “well-executed”
and (c) virtually unimpeded aceess to targets for our
surviving forces.

The Committee believes that the standard of a
“well-executed surprise attack” should be scrupu-
Jously followed in assessing the adequacy of forces.
Further, a prudent deterrent must be designed
to function in the absence of strategic warning.
“Launch-on-warning,” when applied to missile for-
ces; is a high-risk, low-confidence option that can
and should be avoided by providing for a surviv-
able 1ICBM force.

Adequacy of forces should be evaluated in terms
of the full range of missions that these forces are
desigiied to accomplish. They must meet the ob-
jectives and criteria officially established for them.
Unfortunately, judgments expressed on the ade-
quacy of these forces often ignore these require-
ments. Frequently, assertions about the plentitude,
oF, even over abundance, of forces are implicitly
ERIC
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based not ugon officially established standards but
on lesser and. more subjective ones, such as “as-
sured destruction” or even “minimum deterrence.”
In these the full politico-military importance of
strategic forces and the full range of objectives they
must meet are disparaged or ignored. Former Presi-
dent Carter lent support to this approach when he
suggested, in a-State of the Union address, that the
nuclear force represented by one Poseidon sub-
marine was adequate to destroy 160 Soviet cities—
an obvious hyperbole.

t . . ‘
Usually implicit, sometimes explicit, is the as-

-sumption that U.S. strategic nuclear forces have
only one purpose—to target cities. Without ad-
dressing all the fallacies of this view, surely a major
fallagy is obvious today when all official estimates
show that the U.S. would suffer far greater damage
than would the Soviets by a city-attack exchange.
Can such a threat then be made credible against
a widle range of possible challenges? The answer
is no. In reality, US. strategic forces have always
had “as part of their deterrent mussion the option
to attack targets other than cities, or, should de-
terrence fail, to attempt to Limit damage. Surely
US force capabilities should provide a President
'with options other than a suicidal attach on aities,
¢nd having such options has been official policy
for some time.

In the view of this Committee, assessments of
strategic force adequacy based upon standards that
fall well short of those officially established are in-
appropriate, thence, it is useful to review those
standards~contained in official doctrine.

Specific standards and requirements for judging
the adequacy of our strategic forces have been
officially established for some time. While they
have been subject to modification, in essence they
have been reaffirmed and reiterated by successwve
administrations since the Nixon Administration
They are definitely not reducible to minimum de-
terrence or assured destruction standards.

In 1969, the Nixon Adminmistration added to the
assured destruction criterion the need to avoid any

major retaliatory force vulnerability in the interests -

of crisis stability, the need to be substantially equal
to the Soviet Union in strategic capability, and the
need to be able to limit damage at least against light
nuclear attacks. In 1974, several specific require-
ments were added in the interests of maintaining
deterrence, controlling escalation, and denying any
Soviet political advantage from the buildup of their
strategic forces. U.S. forces, it was declared, must
be capable of "riding out even a massive surprise
attack” and respopding with a varety of controlled,
selective,*a_p_d im#ted strike options, including op-
tions against hardened counterforce targets, while
still being able to “withhold an assured destruction

[
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reserve for an extended period of time.” In addi-
tion, it was emphasized that U.S. forces must have
visible and measurable capabilities at least equal to
those of the Soviet Union, or “essential equiva-
lence.”

The annual reports of the Department of Defense
under the Carter Adminjstration were not quite as
unequivocal. Indeed, they tended to display some
uncertainty and ambiguity. Yet, in the final an-
alysis, particularly after “PD-59" officially confirmed
the basic tenets of the doctrine inherited from the
Nixon and Ford Administrations, official Defense
Department statements set forth similarly extensive
and demanding standards. These appeared under
the rubric of a “Countervailing Strategy” (of which
the FY 1981 Report acknowledged, “the name is
newer than the strategy”). U.S. forces must be able
to ”(1) survive a well-ex&cuted surprise attack, (2)
penetrate any enemy defenses, (3) react with the
timing needed, both as tq promptness and endur-
ance, to assure the deliberation and control deemed
necessary, and (4) destroy their designated targets,”
in which are. specifically included both soft and
hard military targets. U.S. strategic forces must be
able to control escalation arfd limit.damage to the
extent possible, rather than assure escalation and
massive destruction by spasm or unlimited re-
sponses. A distinction between a “deterrence-only”’
and a defensive or denial capability was explicitly

/rejected. (“Our surest deterrent is our capability
4
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to deny gain from aggression. . . . There is no con-
tradiction between this attention to the militarily

effective targeting . . . and our primary and over- .

riding policy of deterrence.”) ** Assured destruc-
tion is. not “sufficient in itself as a strategic doc-
trine,” and the U.S. must “have plans for attacks
which pose a more crgdible threat than an all-out
attack on Soviet industry and cities . . . while re-

taining an assured destruction capability in res

serve.” ¥ .
It is obvious, then, that official U.S. strategic de-
terrence doctrine, since at least 1974, beén

based upon a need for enduring “war-fighting”
capabilities, even for relatively protracted contin-
gencies. The present Administration has only con-
firmed this.. Sensational press reports of a majgr
change in strategy to “war-fighting” and protracted
nuclear conflict disguise the fact that such criteria
have been officially accepted for some time. Rea-
gan Administration policy, in this regard, reflects
continuity, not major change.

Properly evaluated, then, the health and ade-
quacy of our strategic forces must be assessed in
that context. Unfortunately, neither today’s capa-
bilities nor those prc;grammed for several years ful-
fill those criteria.

18 Secretary of Defense, Annual Report, FY 1981, p. 67.
17 Jbid., pp. 65-66.
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INTRODUCTION

For the last 35 years, the human race has lived with a day to day
threat of nuclear annihilation. The resultant, widespread anxiety has
increased with current defense policies and statements about survivability
and "limited" nuclear war. It is common knowledge that the United States
and the Soviet Union have the capability to destroy eachother's population
and industry. The potential long-term consequences for the planet are also
relatively well known, including the dangers of radiation and the potential
destruction of the ozone layer. However, many defensé and arms control
issues are not well understood. Frequently, important issues are
surrounded by impenetrable jargon and obscured by opinions that are stated
as facts.

This perer is an introduction to the arms race and nuclear issues.
It is designed to provide basic information for an adult without an
extensive technical background, who wants to understand the nature and
potential consequences of nuclear war. The unit consists of eight
sections, each of which deals with a subject area that may be considered in
sequence or independently of the others.

THe guide begins with background information on the nature and effects
of nuclear weapons. It is followed by sections dealing with the history of
the arms race, camparative measures of the military strength of the US and
the USSR, and descriptions of the strategic Rolicies that ‘have served as
the basis for nuclear deterrence. These four sections contain the basic
material needed to understand the arms race and the positions of, the US and
the USSR. The next three sections provide more depth, including an
explanation of the US strategic warning network, a description of new
weapons systems and technological developments, and an assessmént of the
econcmic trade-offs inherent in military expenditures. The last section
examines various arms control proposals, ranging from treaties now in
effect to proposals that have not yet been negotiated.

For the reader who is interested in studying the entire unit, the
suggested order is ag follows:

I, Weapons effects and background information on nuclear weapons
II. Chronology of the arms race
III. Comparisons of military strength; who's ahead b
IvV. Strategic policy
V. Clese calls and mistakes -
VI. New weapons systems and developments
VII. Economic trade-offs
VIII. Solutions, treaties, and verification issues
. ' Each section consists of an introduction to the issue, a set of
questions for investigation or discussion, and suggested readings. Many of
these ifsues are highly camplex and technical; wherever possible, the
readings emphasize less technical material. There is no suggested schedule
for completion of the unit. The amount of time needed to gain a basic
understanding of the issues will vary greatly, largely dependent upon the
reader's level of interest and initial knowledge.
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I. WEAPONS EFFECTS AND BACKGROUND INFORMATION ON NUCLEAR WEAPCNS

In order to understand nuclear war, it is first necessary to A
camprehend the nature of nuclear weapons. There are several major
differences between nuclear and conventional weapons. In conventional
exposives, energy is released as a result of chemical reactions. In
nuclear weapons, energy is released through the fission or fusion of atomic
nuclei, capable of producing thousands of times more force than
conventional explosives. Nuclear explosives require considerably less mass
than conventional explosives to produce the same amount of energy. In
addition, nuclear explosives produce far greater thermal effects, including
sizeable "fire storms."” Finally, nuclear explosions produce substantial
immediate and long-temm radiation dangers.

The first nuclear weapons (atomic bombs) were fission weapons, in
which the fundamental reaction involved the splitting of an atamic nucleus.
This reaction produced a great deal of energy; substantially more than with
a traditional chemical reaction. For example, the complete fission of a
pound of uranium or plutonium would release explosive energy equivalent to

about 8000 tons of conventional explosives (TNT) J

Further development of nuclear weapons led to a different principle i
order to more efficiently produce even more massive amounts of enerqy.
These weapons (hydrogen bonbs) use fusion, or the merging of two nuclei, as
the basis for the explosion. At very high temperatures, the two nuclei - :
unite to form the nucleus of a heavier atom, a process that results in the . ‘
release of substantial amounts of energy. For example, the fusion of all
. of"the nuclei in a pound of the hydrogen isotope deuterium would release
energy equivalent to about 36 ,000 tons of TNT.

For comparison, the A-bonb.dropped on Hiroshima had an explosive force
equivalent to 13 kilotons of TNT. Modern warheads such as those on a
Minuteman IIT missile (which carries 3 warheads per missile) carry warheads
with an explosive force of 350 kt, more than 25 times that of the Hiroshima
barb. The total explosive force of all of the conventional weapons used
during World War II was approximately 2 megatons. Just two Minuteman III
missiles equipped with the new Mark 12A warheads carry more than 2 megatons
of explosive force.

QUESTIONS

What is a nuclear weapon? What is the difference betwBen an A-borb
and an H-bomb? ., How do nuclear weapons work? How were they developed?
What are the cases of actual use of such weapons? How do modern weapons
campare with those dropped on Hiroshima and Nagasaki? What are the short
and long-term effects of any use of nuclear weapons?

-

1
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II. CHRONOLOGY QF THE ARMS RACE C Y~

In order to understand the nuclear amms race, we must examine both
past and current actions of the major nuclear. powers. By analyzing the
major weapons choices and the ways in which the nuclear arms race has
escalated, we may be able to prevent further escalation. The arms race
itself is a symptom of a larger problem of misperception, over-reaction,’
and mistrust. Only by comprehending this more general problem will we be
able to reach constructive solutions.

The arms race has ewolved out of a set of key wealﬂs decisions, each
ofwhichhaspxmptedareactiveresponsefrantheotherside. Inportant
developments included the following:

s ; . .

1945 US tested the first atamic bomb, "Trinity", at

Alamagordo, New Mexico, July 16

T " US dropped an atamic bamb on Hiroshima, August 6

US dropped an atomic bomb on Nagasaki, August 9
1949  Soviet Union tested its first atomic barb
1952 US tested its first hydrogen device -
1953 Soviet Union tested its first hydrogen device
1957  soviet Union conducted first full~range ICBM test
1958  US conducted: first test of Atlas ICEM A ‘

+1960  US launched first Polaris missile from submerged submarine

1964 Chinese detonated their first nuclear weapon
1968 Us tested MIRV warhead

Soviets launched their first nuclear powered missile submarine’
1970 Us began to deploy MIRV'ed ICRMs
1971 MIRV'ed Poseidon SLBMs operational .
1973  Soviets conducted their first tests of MIRV'ed warheads
1975  Soviets began to deploy MIRV'ed ICRMs . . .
1978  First Soviet MIRV'ed SLEM operational ’
1980  First Trident missile submarine enters US fleet
1982  US bambers equipped with long-range air launched cruise

missiles (AL(Ms)

QUESTIONS

What major choices have escalated the amms race? How many ‘countries
possess nuclear. weapons? Did they all go through the same stages of
development? What are the prospects for additional countries joining the
"nuclear club"? With respect to major developments (including but not
limited to ICRMs, SLEMs, MIRV, and ARM), which -country has been the first
to develop and/or deploy the system? Was there a bamber gap in 1955? A
missile gap in 1960? How accurate were past assessments of Soviet weapons
devélopments? What is the significance of the development of MIRV? What
isﬁ:elikelyinpactonﬂiemraceofﬂledeploynentofad\ancedsystans
including the American MX, Trident IT, and cruise missiles, or the Soviet
SS-~18 and SS-19 ICRMs? . =
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| III. COMPARISONS OF MILITARY STRENGTH; WHO'S AHEAD?

Analysts, academics, and politicians often compare US and Soviet force
levels in order to detexrmine which country has an advantage over the other.
These comparisons assess the extent or seriousness of the national security

threat posed by the other country. While it is important to understand the 3

nature of US and Soviet military forces, it is essential to recognize the
limitations of certain types of analysis. Analysis of US and Soviet forces
frequently involves static of fixed comparisons,. based 3n the number of
missiles, warheads, or amount of explosive material each side possesses.
However, such analysis fails to take into account the uses of these
weapons. Camparing one ship to another is appropriate if they will serve
the same function. However, if one is a carrier, and the other is a supply
ship, the comparison is meaningless. Similarly, effectiveness is often not
directly related to weight. Thus a smaller ship with more accurate or
efficient weapons. will be more useful in many circumstances than a larger
ship with less accurate weapons. The difference is accentuated due to the
potentially increased vulnerability of the larger ship.

In addition to large mumbers of theater nuclear weapons; the US has
over 9000 strategic warheads and bombs, of which approximately 25% are
carried on ICBMs, 50% on SIBMs, and 25% on bambers. The Soviets have about
7000 strategic warheads, of which approximately 75% are carried on ICBMs,
20% on SLEMs, and 5% on bambers. Soviet missiles have greater throw weight
(the capability to carry larger warheads with more explosive power), while
US missiles are generally more accurate. The US has more bambers, which in
turn have greater speed and range than Soviet bambers. US submarines are
less noisy than Soviet submarines, and are consequently more difficult to
detect. The US also has the advantage in anti-submarine warfare, but the
Soviets have more air defenses with which to intercept a bamber attack.

-

QUESTIONS

What is the current status of the US and Soviet nuclear forces? ~How
can the two forces be compared? Is there a "window of wulnerability?"
Which country "lefds" the nuclear arms race? Would more nuclear weapons
change the relatidnship between the superpowers? What threats do the
Soviets pose for U.S. and our allies? What are U.S. perceptions of
Soviet secuxrity goals? Soviet perceptions*of U.S. security objectives?

* What threats does the U.S. pose for Soviet military planners? What are the .
. purposes and capabilities of U.S. and Soviet defensive forces?

*

READINGS

Georgé Kennan, "Reflections: Two Views of the Soviet Problem",* The New
Yorker, Nevember 2, 1981. ;

American Friends Service Coammittee, "Questions and Answers oﬁ the Sorriet
Threat and National Security", 1981. ‘

Colin Gray and Keith Payne, "Victory is Possible", Foreign Policy, #39,
summer 1980.

Sources for information on annual expenditures and reports on force

structure include World Military and Social Expenditures {(Ruth Sivard), and
The Military Balance (International Institute for Strategic Studies).
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\ IV. STRATRGIC' POLICY

The basis for strategic weapons decisions' often lies in "doctrine", a
term that refers € structure of a nation's strategic plans. A key
portion of the US™juclear doctrine ‘concerns the ways in which the US
attempts to deter nliclear war. US Strategies to prevent nuclear war range
fram the formulation of plans to fight limited nuclear wars to plans for
massive retaliation in the event of a Soviet attack of any magnitude.

In the past, one of the comerstones of US strategic policy has been
the conception of deterrence through the maintenance of a "triad" or mix of
three different forces. fThe triad consists of bambers, land-based
missiles, and submarine-launched ballistic missiles. For successful
deterrence, each of the legs of the triad must be able to survive a Soviet
nuclear attack, and in response do "unacceptable" damage to the Soviet . ‘

/ Union. Unacceptable damage has been ‘defined as the ability to destroy a
substantial portion of Soviet industry and population. It has been* )
calculated that a forece equivalent to 400 one-megaton weapons could destroy
35% of the Soviet population and 70% of Soviet industyy.- :

Some analysts have Suggested that the triad is a costly and overly
conservative strategy. They argue that the US would be just as safe, and
our deterrent just as strong, if only two~thirds of the triad were capable
of doind’ unacceptable damage in response to a Soviet attack. Others
* suggest that the US should adopt 'a policy of launching its ICBMs on
_ warning of a Soviet attack, to avoid a "use them or lose them" situation. )
Opponents of this option stress the ri of accidental nuclear war, dueito
camputer malfunction or miscalculation . , [

QUESTIONS

What are the meanings and potential consequerices of the following
deterrence strategies: containment; massive retaliation ; fléxible response
and counterforce targetting; mutually assured destruction; limit_ed nuclear

g

- -

missiles? What are the primary arguments for and against a triad of
strategic forces? To what,extent do the stated policies of the U.S. and
Soviet Union correspond to their capabilities? What is launch on warning?
launch under attack? How could either be used to reduce Minuteman
Vulnerability? If the U.S. adopted an early -launch strategy, what would be
the likely Soviet response? If the Soviet Union adopted such a strategy,
how would the U.S. respond? i

2 »

;\ J LIS
James Fallows, National Defense, (New York: Random Hog‘se) 1981, chapter 6.

James R. Schlesinger, "The Evolution of Ane'rican Policy Towards the Soviet R
Union", International. Security, v.l #1, ‘sumer 1975,

Bernard Brodie, "The Development of Nuclear Strategy", International
Security, v.2 #4, spring 1978,
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V. CLOSE CAILS AND MISTAKES

The US missile attack warning system is designed to provide the
earliest possible warning of an attack on the US. The warning system has
three parts: sensors, camputer centers, and.command posts. The.sensors are
designed to detect missile launch or bomber attack, and includes satellites
and extensive radar networks. The computer centers process and analyze the
sensor data, passing this information to the command posts. At the command
posts, the data from the sensors and computers are analyzed ‘and the
necessity for action is assessed

Unfortunately, this system is prone to error. For example, on several
occasions, the computer portion of the system has’ indicated that the US was
under aﬁtack when in fact no such threat existed. .Assuming that detection
systems are never 100% reliable, one may err in two.different directions.
The first type of error is to make the system too sensitive. An overly.
sensitive system will almost never miss an actual attack.  However, it may
frequently give signals indicating attack where there.is little evidence to
support such a conclusion. The alternative is to make the system less
sensitive, so that false alarms rarely occur. This choice leaves the |
possibility that there will be an attack that the sensors will be unable to
detect. Currently, public attention is’ focused on the number of false
alerts, and the possibility ‘that an overly sensitive ajert system nay
provoke a nuclear response to a non-existent attack.

In 1979 and 1980 there were four determinations of a possible threat ¢

to North America. In each case, the Commander-in-Chief of the North
.. American Aerospace Defense Cormand (NORAD) decided that there was a

potential threat, to North America and called a threat assessment J
conference, the last step before direct Presidential involvement. One
incident was caused by the misinterpretation of thie nature of a rocket

in a ‘decaymg orbit; another resulted from the assumption that simulated
data (madvertently introduced into the NOKAD system) were reliable’
indicators of a’ massive attack. A third incident was a mistaken response
to a Soviet SIBM training launch; the last was caused by a faulty chip in a
cammnications processor camputer.

-~

. ) . QUESTIONS ]
What is the nature of the US alert system? What sorts of errors does
it make most frequently? How are they caused? If these errors are
eliminated, are different errors likely to result? Could a nuclear war
start-as a result of computererror? human exrrot? What is the command,

" control, commnications, and intelligence (C7I) system? How is it supposed

to functich during nuclear war? What are potential problems with this °
.system? What happens to dec:.sn.on—ma]u,ng processes when the "timg of -
travel™ (from one country to another) 'is reduced from 30 minutes to 6
minutes? What effect does the deployment of Sov1et SS-20s and US Pershing

IIs have on this decision-time? \
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-7 VI. NEW WEAPONS SYSTEMS AND DEVELOPMENTS

One of the most serious threats to peace is that technology and
weapons development will outdistance or dominate arms control efforts.
Arms control negotiations may take years to conduct, allowing research and
development of new systems to proceed, often at an increased pace. In
addition, if one oounﬁ:y leads the development of a weapons system, it may
be unwilling to forfeit this advantage to secure an arms control agreement.

The decision not to include multiple independently-targetable
re-entry vehicles (MIRVs) in SALT I is an example of the difficulty of amms
control. The MIRV decision was attributed to three primary.factors. First,
some scientists and military officials were anxious to determine the
technological feasibility of MIRVing a missile. They did not want to ban
its development before they tested the technology. The'US was also
concerned that the Soviet Union would develop ABM capabilities. This
development could have endangered the US ICBM force. US officials thought
that MIRVing US ICBMs would allow the US to retain the ability to launch a
successful retaliatory strike against the Soviet Union. In addition, the US
was ahead of the Soviet Union in the development of MIRV technology, and
did not want to relinquish this advantage. At this time, arms control
advocates felt they had to choose between fighting the proposed
ABM, and opposing MIRV. They chose to fight the ABM,” and allowed the
development and deployment of MIRV'ed missiles. In retrospect, many of
these same advocates feel they made the wrong choice. -

At present, several new systems are under consideration or
development. Some have been justified as bargaining chips for amms control
negotiations with the Soviet Union; others are seen as responses to Soviet
military and technological advances. In order to understand the current
ams race, and the potential for future escalation, it is necessary to
camprehend both the nature of these developments, and their potential
impact on future negotiations.

-

QUESTIONS

In general, what are the arguments for and against the development of

new weapons systems? What is the historical response to the deployment of

. new weapons? To what extent are new systems justified as bargaining chips?
What are the characteristics of the following systems: the B-1 bomber, the
MX missile, Trident II submarine, cruise missile, SS-18 and SS-19 ICBUs,
and Typhoon-class submarines? What is the schedule for deployment of each
of these systems? How may they threaten future arms control attempts?
What are the potential capabilitied of these systems? .

READINGS

James Fallows, National Defense, chapter 3.

Frank Barnaby, "World Arsenals in 1981", The Bulletin of the Atomic
Scientists, Atgust/September 1981. ]

1le

' "Preparing for Nuclear War: President Reagan's Program", Defense Monitor,
Center for Defense Information, vol. X #8. : .
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VII. ECONOMIC TRADE-OFFS

If the government could spend at will, choices between military and
social expenditures might not be a major issue. However, econamic
realities preclude this option. Accordingly, the discussion of trade-offs
between military and social expenditures proceeds fram the assunption that
the governmental budget is restricted. However, it should be noted that
funding for strategic nuclear weapons represents only about 10% of the
annual defense budget. In fact, building nuclear weapons is often cheaper
than deploying the equivalent destructive capability in conventional
weapons. Thus, a decision to convert from nuclear to conventional weapons
might actually increase defense costs. )

Ad tes of decreased military expenditures argue that every dollar
spent on military diverts a dollar from social expenditures. In
additi there are various afilyses of the mumber of jobs foregone as a
result of military expenditures. Money spent on goods and services Creates

and the wages paid to the producer of such goods may subsequently be ‘used
to purchase other goods and services. In contrast, money spent on military
hardware is spent once, and then the weapons are stored; there is no
further cycling of goods or services through the damestic economy, There

" QUESTIONS

What is the relationship between military and social expenditures? To
what extent do social or civilian expenditures create more jobs than
military expenditures? Why? Can "military dollars" be substituted !
one-for-one for "civilian dollars"? What kinds of effects do military
expenditures have on the economy? What effect would a constitutional

amendment requiring’a balanced budget have on choices between military and

social expenditures?
READINGS

John Kenneth Galbraith, "The economics of the ams race--and after", The'
Bulletin of the Atomic Scientists, June/ngy 1981.

Marion Anderson, "The Empty Pork Barrel", Employment Research Associates,
1982, )

Michael Parenti, "More bucks from thg bang", ’I‘heAProgressive, July 28,
1980,

117




118

-~

- ~

4

VITI. SOLUTIONS, TREMITES, AND VERIFICATION 14SUES

During the last twenty Years, .there have been many attempts at arms ‘
control, including more than @ dozen negotiated treaties ‘and agreements.
Many proposals have focused on a particular weapdn or system, such as the

_ARM. Other attempts have included quantitative limits on the number of
niclear missiles, launchers, or warheads that a country may deploy. -Key.
agreements and provisicans include: ..

' 4963 . "PARTIAL TEST BAN TREATY (PTBT), wilich prohibited the testing of
h muclear weapons in the atmosphere, in outer space, and under
.WateI'. - . ou . , -

1972 .  SALT I TNTERTM AGRERMENT, which provided for a five year: freeze '
on the total

Soviet Union.

- ¥ ‘ o
, * In September 1977, both countries announced their interit to -
continue honoring the SALT I agreement, ‘éven though it

J technically expired that fall. , o
ABRM TREATY, a part of SALT I, which ljmited the deployment of
ABM systems by the US and the USSR td two sites; Each country
was allowed one site to protect “the national capitol, and one
to protect an ICBM camplex. K L “

* B 1974 protocol to this treaty further limited each party to a
single site. ' t .

19% = THRESHOLD TEST BAN TREATY (TTBT), which prohibited underground
tests of more than 150 kilotons. . -

* This treaty has not yet peen ratified by the United States.

1979 SALT II, which set a ceiling of 2400 on ICEM and SLEM .

namber of ICBM and SLBM launchers. for the US ahd the

L

Taunchers, heavy bombers, and air-to-surface ballistic missiles |

(ASRMs) capable of a rdnge of more than 600 kilometers.. The °
treaty required a reduction of this ceiling to 2250 by the end
of 1981, with deereasing inventories beginning January 1, 1981.
It alsq dontained sub-limits on MIRVed,missiles, and °
restrictions on the number of re-entry vehicles allowed on
curtent launchers. A protocol to the treaty contained Ty
short-term prohibitions on the deployment of mobile ICEM
launchers and the flight—{:esting of ICRMs from such launchers.
] . °-

* This treaty has not yet been ratified by the United States.

In addition,, several proposals are now under consideration. Key
proposals and provisions include: - &
COMPREHENSIVE TEST BAN TREATY (CTBT) “ . .

This treatygwould prohibit all nuclear weapons* testing,
including underground tests of any size. Negotiations on the
CTBT were suspended in 1980. * L@

o %
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NUCLEAR FREEZE -
This proposal exists in various forms. The most common
interpretation of the freeze is a "mutual and verifiable freeze
on the testing, production, and deployment of nuclear warheads,
missiles, and othier delivery systems"., Others suggest a freeze
in deployment, but not testing or production; still others
.Suggest a freeze only after the US has impl ted a .
weapons buildup that will achieve what they consider to be
parity with the USSR. ¥ )

STRATEGIC ARMS REDUCTION.TALKS (START) '
This proposal, suggested by President Reagan, includes a "Phase
I" limitation of 5000 on the total number of warheads deployed by
each country. Within this limit, there would be a sub-limit of
2500 on land-based missiles. In Phase II, the parties are to
concentrate on an agreement to equalize throw weight, but only on
ballistic missiles, where the Soviet Union's forces are
concentrated. .Bomber throw weight,.in which the US leads the
Soviet Union, is'not to be limit#} under this agreement.

¥

NO FIRST USE ‘
This proposal includes a declaration by the US,

that we will not be the first to use nuclear weapons. Such a
declaration might be accompanied by a significant change in the
US force structure, deemphasizing the use of nuclear weapons.
It might-also include the removal of 6000-7000 battlefield
nuclear weapons from Europe. . T

In addition, it has been suggested that the US could simply ratify SALT II
to begin the next phase of arms control.

.
i

VERIFICATION L
Many of these proposals raise issues about the verification of .arms
control agreements. Unless the provisions of treaties and agreements are
perceived as verifiable, the chances of domestic acceptance are severely
* diminished. SALT I and II depend on the national technical means available
* to each country for verification, and rely on standing consuJtative
"' comuissions to implement the agreements. However, there is concern that
national technical means are insufficient, and that the Soviets may be
violating these and other arms control agreéments. This issue was |
important in theMeonsideration of, the SALT II treaty. '

—

Others argue that this concern is vastly overstated, They claim that
it is virtually impossible for either country to make substantive changes
in the balance of. forces without the other side discovering the attempt.

In addition, these analysts emphasize the costs if a country detects treaty
violations. For example, it was assumed the US would vastly accelerate its
research and development pr@gram if it was proven that the Soviets had

violated the SALT II treaty.
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Both countries are concerned with the questionsof on~-site inspections.
The Soviet Union agreed to on-site inspections as part of the Lomprehensive
Test Ban Treaty negotiations, but the negotiations were never conpleted.
Some analysts claim that the Soviet Union would violate arms control ‘
agreements if on-site inspections were not required; others say that the
Soviets are concerned that the US would use on-site inspections to conduct
espionage activities within the Soviet Union.

. ‘ QUESTIONS

What attempts have been made at negotiated arms control? What
treaties are now in effect? Which ones have expired but are still being
observed; have béegeenigotiated but not ratified; are in the process of
negotiation; have proposed by others, but not pirsued by the :
administration? How does SALT differ from START? What are the differences
in the various freeze propoSals, and between the freeze and no-first-use?
What_effect these proposals have on the balance of forces and the h
theoretical’ Rility of land-based ICEM forces? How comprehensive are
these proposals? t are the potential cbstacles to ratification or
acceptance of these proposals? For, each of these proposals, what issues
would require verification of compliance? What is thelikelihood that
cheating ocould be detected? ) .

~

READINGS

-

Philip J. Farley, Betty G. Iall, Gerard C. Smitlr, Herbert Sboville, J];.,
and Michael Krepon, "Nuclear Ams Control: Options for the 1980s", The Arms
Control Association, 1982. )

Daniel Ford, H Kendall, and Steve Nadis, Beyond the Freeze: The Road to
Nuclear Sanity, ion of Concerned Scientists (Boston: Beacon Press)
1982. ’ )

Raymond Garthoff, "Mutual Deterrence and Strategic Arms Limitation in
Soviet Policy, Interhational Security, v.3 #1, summer 1978.

1

werification", Wall Street @ournal, May 20, 1982.

Roby J. Einhorn, "Treaty Complianée“,' Foreign Policy, #45, winter -
198131982, . )

A

Noel Gayler, "How to Break the Momentum of the Nuclear Arms Race", New York
Times Magazine, April 25, 1982~ .
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APPENDIX 4

The Prompt and Delayed Effects
- of Nuclear War’

The prompr effects of nuclear weapons are the basis for the size

of U.S. strategic forces. The delayed effects are equally great,

ensuring thar these forces temain a more than ample deterrent .

Thc primary purpose of this coun-
try's strategic nuclear forces is to
deter the USSR from launching
an attack on the US or its allies. To
accomplish that mission the U.S. main-
tains the constant wbility to inflict m
tolerable damage on the USSR

long-range missile and bomber forces of
the US have been demgned to survive
even an all-out surprise attack by the
USSR in'numbers sufficient to deliver
a qevastatmg retaliatory counterattack.
Since the USSR has similar forces, it
is considered unlikely that either side
would find it avantageous to attack the
other Itis this mutual retaliatory poten-
tial, or assured-destruction capability,
that is widely held to be responsible for
the strategically stable military balance

between the two saperpowers,
Since in_this view the avoidance of

war depends in part on the integrity of
the assured-destruction capability of the
U §, any degradation of that capability
would be a grave matter Accordingly
recent assertions by some military ana-
lysts that the US SR s actively pursu-
ing measures to reduce the effectiveness
of an American retaliatory strike have
given rise to much concern. Specifically
itisalleged that ambitious Russian civil-
defense initiatives could create a dan-
gerous strategic asymmetry in the ab-
sence of countcrvallmg U'S efforts. For
cxample in conjunction with a surprise
“counterforce” attack on U.S. land
based missiles the ‘USSR could at
tempt to evacuate its cities, with the pro-
jected result that Russian fatalities in an
all-out nuclear exchange would be sub-
stantially fewer than American ones. In
such a situation'the U S might be inhib-
ited from further escalating hostilities,

by Kevin N. Lewis

and the U.S.S.R. would then in various

ways be able to’impose its will. Even if
all-out war were to ensue, the U.S.S.R.,
it is said, would be able to recoyver much
faster than the U.S. One result of this

line of reasoning has been a revival of
interest in the moribund American civil-

defense program, another has been the
consideration of new strategic-missile
targeting options designed to defeat the
Russian civil-defense program.

Such hypothetical scenarios are based
in part on underestimates of the damage
the surviving U.S. forces could inflict on
the U.S.S.R. Many estimates of this kind
include only the easily calculable blast
effects of nuclear weapons. They ignore
the equally dcvastating effects of ther-
mal radiation: and ionizing radiation.

When these additional effects are in-
cluded in the calculations, it is clear that

m(xclcar war remains an unmitigated
mutual disaster, and that noconceivable
civil-defense preparations could mate-
rially change the prospect. Therefore
from an operational inilitary point of
view there is no validity to assertions
that the U.S. retaliatory capability is
“eroding.” Moreover, it is extremely un-
likely that the situation will change n
the foreseeable future.
ow is the damage from nuclear war
estimated, and what consequences
of such a war are routinely excluded
from calculations of the damage? In this
article I shall compare calculations fre-
quently used to assess “adequate” levels
of assured destruction with estimates
of the probable wider results of a nu-
clear exchange between the two super-
powers. The more comprehensive anal-
ysis shows that neither the U.S. nor the

U.S.S.R. needs to be concerned about
the integrity of 1ts retaliatory capability.
Although much of the current debate on
the gravity of the Russian threat tends to
ignore this fact, there can be no concerv-
able doubt that all-out war remains a
losing proposition for both sides. Credi-
ble deterrence of course relics o many
factors other than the ability to conduct
a massive retaliatory attack. It 15 1n the

.interest of all parties, however, that the

notion of * ‘winmng” an all-out nuclear
war, 1n the sense of onerside’s being able
to improve its relative position at an
acceptable cost, be dismissed from the
strategic debate, and that the full conse-
quences of such a calamitous event be
brought to public attention. .

Specific critena of retahatory effec-

tiveness were first established under the
direction of Secretary of Defense Rob-

ertS. McNamara in the early 1960's. Up
t6 that time strategic military planners
lacked any formal quantitative stan-
dards for determiuming the appropriate
levels of U.S. retaliatory forces. Secre-
tary McNamara therefore advanced the
concept of assured destruction, arguing
that the destruction of between 20 and
25 percent of the U.S.S.R. s population
and at least 50 percent of 1ts industrial
capacity would constitute unacceptable
damage in the eyes of that country's
leaders. By establishing these measures
McNamara was better able to- coord:
nate A Force and Navy planning, to
match strategic military requirements
with existing force- structures and to
eliminate programs that were superflu-
ous. Although the tash of defimng a
certain level of damage had a political
purpose, namely to threaten the govern.
mentof the U.S.S.R. with intolerable de-

.

3From Sdomlffc American 241, no 1 (pp. 35-47). Reprinted wnh permission Copyright © 1979 by Scientific »

Ameﬂc:m Inc. All rights reserved.
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struction, the specific percentages cho-

sen reflected the capabilities of the US. -

strategic forces programmed at that
time The required levels of destruction
were also based to some extent on the

~ characteristics of the particular target

{

system represented by the U S.S.R.

The population and economic re-
sources of the U S SR. are concentrated
in a remarkably-small number of major
urban centers About a third of the pop-
ulation and nearly two-thirds of the in-
dustrial capacity are concentrated in the
country's 200 largest cities Nuclear at-
tacks on additional cities would not ap-
preciably increase the rafaliatory dam-
age (except for the delayed effects of
radioactive fallout) McNamara's crite-
rion of assured destruction could there-

* fore be loosely translated into the ability
to destroy the 200 largest cities in the
USS.R.

Given this assumption, U S, force re-
quirements could be set by determining
the number of uclear warheads needed
to destroy the social and economic tar
gets of importance in those 200 cities
Target planning is sensitive to many op-
erational factors, such as the composi-
tion and layout of cities, but above all
it calls ‘for predicting accurately how
the local populgtion will be affected by
the lethal effects of nuclear explosions
In actual practice retaliatory damage
is predicted by matching the physical
properties of nuclear explosions with
the relevant target characteristics on a
*city-by-city basis In calculating such
damage levels US planners have at

»

their disposal a farge store of informa-
tion on each target, sophisticated analyt-
ical techniques and an advanced data-
processing capability. The results of
these detailed calculations can be ap-

proximated fairly well, however, with
the aid of some simple procedures.

Thc yield of a nuclear weapon is usu-
ally described in terms of the quanti-
ty of chemical explosive required to re-._
lease an equivalent amount of energy, a
nuclear weapon is said to have the pow-
¢r of kilotons (thousands of tons) or
megatons (millions of tons) of TNT. As
in a chemical explosion, the energy from
a nuclear explosion is generated very

quickly in a small volume. When the °.

nuclear explosion is set off in the air, the
energy released instantaneously vapor-
izes the components of the warhead,
creating a hot, rapidly .expanding fire-
ball The explosion gives rise to two
prompt effects that in an attach on a cit}
can be devastating. First, as the firebail.
expands it sends a shock wave through
the surrounding medium. The shock
wave, which travels away from the point
of the explosion at supersonic speeds,
does blast damage to structures and peo-
ple. The hot fireball also radiates ther-
mal energy, mainly photons in the visi-
ble and infrared regions of the electro-
magnetic spectrum, which can cause
burns and ignite materials that are not
protected by some kind of opaque
screen. Roughly i:?f)ol? the weapon’s.
energy is eventuallf converted into me-,
chanical blast motions and about a third

THE PROMPT EFFECTS of the explosion of & one-megaton nuclear warhead.detonated at a
height of 6,500 feet aver the heart of New York are depicted chronologically in the sequence
of scenes on the opposite page. Immediately aftet such a detonation An extremely hot, luminous

fireball would form, The fireball would emit jafense therma

ing skin burns and starting fires at

radistion (color), capable of caus-

a consideratile distancé. The explosion would aiso give rise

to a destructive blast wave, which would move away from the fireball at supersonic speed; at
1.8 seconds after the detonation, for example, the ffont of the blast wave (black circle) would

be roughly balf a mile ahead of the fireball. In addition fhe nuclear processes responsible Tor
the explosion would be accompanied by the, emission of hard radiation, mainly gamms rays
and neutrons (wavy white lines), which would have enough-range in air to reach-the ground in
the midtown ares. When the primary blast wave from the explosion hit the ground, another
shack wave would be caused by reflection. At a cerfain distance from ground zero (dependingv
on the heighit of the explosion and the energy yield of the weapon).the primary and reflected
wave fronis would fuse near the ground to form a single reinforced Mach front; in the case of a
oné-megaton warhead detonated at 6,500 feet the Mach effect would begin soine 4.6 seconds
after defonation st a distance of 1.3 miles from ground zero, At that point the overpressure
(that is, the air pressure above ambient atmospheric pressure) would be 16 pounds per squarg
inch (p:s.k). At 11 seconds after detonation the Mach front would have moved outward to 3.2
miles from ground zero, the overpressure at the Mach front would be 6 pss.d. and the veloci-
ty of the wind just behind the front would be approximately 180 miles per hour; appreciable
amounts of thermal radiation and nuclear radiation would continue to reach the ground. At 37.
seconds affer detonation the Mach front would be nearly 9.5 miles from ground zero, the over-
pressure af the front would be 1 p.s.i. and the wind velocity behind the front would be 40 miles
per hour. (Glass would be broken at overpressures down to .5 p.s.i.) Although thermal radiation
would no longer be significant, gamma rays would still reach the ground in potentislly lethal
amounts. The fireball would no longer be luminous, but it would still be very hot, and it would
therefore rise rapidly, causing air to be drawn inward and upward, producing strong air cur-
rents called afterwinds. These winds would raise dirt and debris from the city to form thestem
of what would eventusally become the characteristic mushroom cloud. By 110 seconds after
detonation the hot residue of the fireball, while continuing to rise, would have begun to expand
and cool. As a result the vaporized fission products and other weapon residues would condense
to form a cloud of radioactive particles. By this time the cloud would have risen to a height
of seven miles. The maximum height attained by the cloud (after 10 minutes) would be about
14 miles. Ultimately the particles in the cloud would be dispersed by the wind, and-unless there
were precipitation there would probably be no early (or local) fallout of radioactive material,

™

is released in the form of thermal radia-
tion. The rest of the energy s represent-
ed by prompt nuclear radiation and deé-
layed thermal and nuclear radiation,
none of which are tréated as being im-

ortant in assured-destruction é)lanmng
ut all of which nonetheless add to the

destructiveness of a nuclear attack.

The mechanical motions of a nuclear
explosion are analogous to those of a
tidal wave. The shock front 1s literally,a
wall of compressed air. As it passecs,
structures are exposgd to a nearly in-
stanfaneous rise 1 the local atmospher-
ic pressure, and they may be crushed.
Following the shock front are strong
winds analogous to the water currents
that fallow a moving ocean wave. The
forces resulting from these winds may
also lead to the collapse of structures
n the target arca. Depending on their
“shape and construction, buildings may
be vulnerable either to the shock wave -
or {o the winds that follgw st or to both.
The “hardness” of a target (its ability to
.. withstand the destructive effect of the
shock Wave) 1s generally described in
terms of the induced peak “overpres-
sure™ (in pounds per square inch above
atmospheric pressure) at which the tar-
get is destroyed. .

Thermal radiation can lead directly
to flash-burn casualties and indirectly
(through the ignition of nearby materi-
als) to flame-burn casualties, superpos-
ing both effects on blast casualties. The
extent of such damage depends on both
the power of the radiant encrgy deliv-
ered (usually measured in calories per
square centimeter) and the period over
which-the energy is.delivered. Destruc-
five blast effects decay with distance
faster than thermal effects. Therefore
under ideal conditions 4 nuclear eaplo-
ston can do substantial incendiary dam-
-age well-beyond the area devastated by
blast. The thermal damage, however, is
-miuch influenced by external factors, in-
cluding the presence of clouds or of
_ snow cover, the relative transparency of
the atmosphere and the composition of
the target. Hence thermal effects are far
less predictable than direct blast effects.

Since retaliatory forces are planned
on the basis of assured damage, the con-
sequences of an attack are typically cal-
culated only on the basis of the more
predictable blast effects Consider the
problem of allocating a suitable “pack
age™ of nuclear weapons to an urban
area after areview of the targets wathin
that city. Aim points for each weapon

are selected 1n such a way as to ensure - -

that the desired blast effects will cover
all the targets.If the targets are close
enough together, a single warhead may
suffice If the targets are dispersed or
hardened, it may be preferable to allo
cate more than onc weapon to a target
arca, as opposcd to increasing the yield
of a single weapon. This approach

* guards aganst the failure of a single

large warhead, which would leave a tar-

.
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get uncovered.” It also reflects the fact
that few industrial and mllltar) com
plexes are sufficiently concentrated or
have the right shape to be attached by a
single weapon of the type that current
1y constitutes the bulk of the U.S. strqte
gic arsenal.

Each city has a unique set of target
characteristics, but some simple rules
make 1t possible to predict damage and
fatalities. In general any structure not

speufically designed for blast resistance
would be destroyed if 1t were exposed to
an osverpressure of five or more pounds
per square inch (p s 1) above the amb
ent atmospheric pressure of some 15
p.s.i, and those structures that would
not actually collapse would typically
be damaged beyond repair. Some rein-
forced builldings (and heavy equipment
inside them) could withstand an over
pressure of 40 p 5 1 or more, but if these

targets were considered important, an
attacher could lower the height at which
his weapons were set toexplode or could
aim his weapons (or allocate new war
heads) to achieve the desired effects.
Sull, as a rule of thumb an overpressure
of 5 p.s.i.is cons:dered sufficient to de-
stroy most structures. R

The human body tan endure a far
more intense blast than most buildings.
Therefore in a nudlear attackh most of
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124 LETHAL AREA 15 defined by U.S. nuclcai-war planners as the dir-
cular region within which the number of survivors of a nudlear ea-
plosion equals the number of fatalities outside the region. This sim-
plifying assumption makes it possible to artive at an wtimate of the
prompt fatalities resulting from a nuclear eaplusion by multiplying

~ the letbal area by the population density (assuming that the popula-

tion density over the entirc area 1s uniform), As a general rule the le-

Q balarea is considered to extend roughly to the 5-p.sa. oyerpicssuic
ERIC

Aruitoxt provided by Eic:

contouz, which for the one-megaton airhurst represented on page 4
wrtesponds to a uuular atea with a radius of 4.3miles (area within
black wircie), The Jethal-area concept cacludes several important (if
Icss predictable) dcla,ycd efiects of nuclear caplosions, such as fires
and 1adioactive fallout. On a clear day, for example, a onc-megaton
anburst could ignite fires as much as 10 miles away. If these fires
were lo cunsolidate into a mass fire, the entire region within that range
(olvred area) would be devastated, enlarging the lethal area fivefold.
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the blast casualties would be caused by
indirect effects. The bulk of the popula-
tion would be at risk from being inside
or near collapsing buildings, from being
hit by debris thrown by the shock wave
or“from being hurled into an immo-
bile surface. Thermal effects would also
cause many fatalities, within a certain
range, regardless of external conditions.
In esti{nating fatalities the simplifying
concept of “the “lethal area” is often
used. Based on theoretical and empirical
data developed by the Atomic Energy
Commission in the 1950's, the lethal
area is defined as the circular region
within which the number of survivors
would equal the number of fatalities
outside the circle, assuming that the
population density over the entire area
is uniform. .

o simplify the calculations the esti-

mated fatalit,ies are redistributed, so
that planners consider everyone within
the circle to be a fatality and no one
outside the circle to be a Tatality. An
estimate of prompt fatalities is then
made by multiplying the lethal area by
the population density. The experience
of Hiroshima and Nagasaki and also
test data indicate that for weapons in
the range of 20 kilotons the lethal area
extends roughly te the contour within
which there is an 0. erpressure of 5 p.s..
Hence coverage by that overpressure 1s
considered a sausfactory siandard for
calculating both the fataliies and the
economic destructiveness of nuclear ex-
plosions.

Nuclear weapons will generate an
overpressure of 5 p.s.i. to a distance pro-
portional to the cube root of their yield.
For this reason larger weapons are said
to distribute their destructive power legs
efficiently thar smaller ones. For exam-
ple, a 100-kiloton bomb will generate an
overpressure of 5 p.s.i. to a range of
about two miles. Yet a warhead with 10
times the explosive yield (one megaton)
will generate the same overpressure to
only about twice thatdistance. In recog-
nition of the inherently greater efficien-
cy of smaller weapons, a scaled measure
known as equivalent megatonnage, de-
fined as the yield of a bomb in megatons
raised to the two-thirds power, is consid-
ered a better index of countercity capa-
bility than the unadjusted yield in mega-
tons. It was calculated by McNamara’s
systems-analysis staff in the 1960’s that
the reliable delivery of 400 equivalent
megatons would kill 30 percent of the
population of the U.S.S.R, and destroy
75 percent of the industrial capacity,
more recently the population damage
and industrial damage have been est-
mated to be closer to 35 and 70 percent.

In actuality these damage levels are
the lowest that would result from nucle-
ar explosions, since they are typically
calculated on the basis of the predict-
able “prompt” effects described above

Aruitoxt provided by Eic:
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TYPICAL RANGES to which three different harmful efiects of nuclear weapons extend are
represented here for a typical airburst as a function of the energy yield of the explosjon. The
colored line shows the d'istlnce to which thermal radiation can cause second-degree skin burns
and ignite fires, creating the risk of a mass fire. The black line measures the radius of the S-p.s.i
overpressure circle, within which the passage of the blast wave front, folloved by 160-mile-
per-hour winds, would cause massive urban destruction and a high percentage of fatalities. The
gray line gives the range to, which prompt nuclear radiation from the explosion would result
in 100 percent fatalities. It is evident that under favorable weather conditions the destructive

ermal effects of such an explosion could reach well beyond the area of major blast destruc-
tion. Prompt nuclear radiation, on the other hand, is clearly not an important damage mecha-
nism for strategic nuclear weapons (which have explosive yields of anywhere from a few tens
of kilotons to many megatons), since the areas covered by deadly radiation would also be ex-
posed to severe blast and thermal effgcts. It is only at much lower yields (on the order of a
kiloton or less) that prompt nuclear radiation becomes an important lethal mechantsm, that
relation in fact is the basic principle of the enhanced-radiation weapon, or neutron bomb.
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ASSURED-DESTRUCTION CRITERION, relicd on by L.S.Qstntegic planners to determine
the retaliatory potential nceded by U.S. nnclear forces to dgter a surprise attack by the U.S.S.R.,
is callbrated here in terms of the number of delivered equivalent megatons it would take to de-
stroy key population centers and industrial targets in the U.S.S.R. (Equivalent megatons are
defincd as the explosive yield of & nuclear weapon rased to the 2. 3 power.) Given the decreas-
ing value of adding extra equivalent megatons to such a retalintory attack, it is evident from
these curvesthat the delivery on target of some 400 equivalert megatons would be more than ade-
quate to achieve assured destruction. Population damage (color curre) was estimated in terms
of fatalities only; industrial damage (black curve) was determined by calculating the “manu-
facturing value added” destroyed during & U.S. retaliatory attack on the U.S.S.R. (Manufactur-
parted to raw materials in any ind\ulstrul process.)
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s0 on) are wntroduced, the damage es
timates be.ome much higher. The de
layed effects also ensure that even if the
blast damage levels cited 1n assured de
struction definitions aere not reached,
an all out nuclear war would still result
in the devastation of the combatant
countries.

Prompt and delayed nuclear weapons
cffects can be contrasted by consider
ing an attack ona typical urban target,
for example the greater Boston metro
politan area The Jetonation of 10 one
megaton wdrheads, aimed at local eco
nomic and military targets, would' gen
erate an overpressure of 5 ps.. over
more than 500 square miles More than
1 3 million people would be killed by
the prompt blast and thermal effects of
the explosions, and more than 80 per
cent of the area's industrial capacity
would be destroyed. It is hkely that
the secondary effects of the explosions,
particularly fires and fallout, would 1n
crease these totals .

If conditions were favorable to the at
tack, the most devastating effect might
be ‘incendiary. Under certain weather
conditions each one megaton burst
could ignite fires as much as 10 miles
away. In such an attack a fire threat
would presumably exist throughout
much of eastern Massachusetts. Flash

induced fires would be joined by. blast
triggered fires from toppled furnaces,
stoves and boilers. Scattered debris and
ruptured tanks and pipelines would add
fuel to the fires. Fircbreaks would be
bridged by materials hurled by the blast.
After the attack the suppression of pos-
sibly hundreds of small fires, per acre
would be a monumental "task; water
mams would be shattergd and firefight
ing equipment and crews would be de
sttoyed or disabled. In Hiroshima some
70 percent of the uty's firefighting
eyuipment was crushed in the collapse
of firchouses and 80 percent of the fire-
men did not report to their posts.

Depending on weather conditions and
the characteristics of the target areq
(particularly the density of flammable
structures), the many individual firgs
mught consolidate 1nto one of two types
of mass fire. a firestorm or a conflagra-
tion. A’ firestorm is driven by a strong
vertical updraft of heated air, which 1s
replaced by ool air sucked 1n from the
periphery of the fire. A conflagration is
driven 1n addition by a strong ground
wind that was present before the attach.
Whereas a firestorm continues only as
long as its centripetal winds do; a confla-
gration wan continue as long as fuel 1s
available.

The consequence of a mass fire 1s total
devastation within the affected area.

The temperatures in a2 mass fire can ex-
ceed 1,000 degrees Celsius, a tempera-
ture higher than that necessary to melt
glass and metal and to burn ordinari-
ly fireproof matenals. In Hiroshima an
atomic bomb with a yield on the order
of 15 kilotons caused a firestorm that
lested for six hours, totally destroying
4.4 square miles of the city. American
ities are constructed of maternials that
are more fire-resistant than those in Hi-
roshima, on the other hand, American
vities are more bwmlt up and more fuels,
notably gasoline and heating oil, are
available to feed fires. Most important,
the yiclds of many modern strategic nu-
clear weapons exceed those exploded
at Hiroshima and Nagasaki by two or
more orders of magmtude. In addition
much of the area under attack would be
exposed to thermal radiation from more
than one fireball.

Blast shelters would provide httle
protection against large fires. The sur-
vival of the occupants of such a shelter
would depend critically on the tempera-
ture and humudity inside the shelter, and
if mass fires were to start, the problem of
mamtaiming a shelter environment 1n
which people could survive would be
aggravated beyond solution. Moreover,
unless there was an independent supply
of oxygen for each shelter, carbon mon-
oxide and other toxi gases generated by

HIROSHIMA is seen from directly abave In these U.S. Alr Force
. Q  teconnaissance photograph¥ made before (/efi) and after (righi) the

N
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'
atomic bombing of that city on August 6, 1945. The cross marks
ground zero, the point on.the ground directly under the explosion. The
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the fire could be deadly to the occu-
pants The heating of shelters, bdth by
flames and by heated rubble (which
could remain intolerably hot for days
‘after the end of a fire), would jeopardize
the occupants of sheliters with an isolat-
ed atmosphere In Dresden, where a fire-
storm ignited by chemical bombs killed
more than 100,000 people in 1945, only
those inhabitants who had left their shel-
ters before the firestorm began were
able to survive the twin threats of nox-
ious gases and shelter heating

Ater a nuclear attack: many people

from the conversiop of nonradioactive
materials into radioactive anes by the

absorption of neutrons from the nuclear

reactions of thé explosion. If a nuclear,
weapon were to be exploded at or near

, the earth’s surface, fallout would be an

acuté threat. Large amounts of debris
would be scooped up :into the rising
cloud, later to fall out (or more likely be
washed out) of the cloud® in lethal
amounts for hundreds of miles down-
wind. A dose of 10nizing radiation mea-

Suring between 400 and 500 rems (an”

index of the biological effeéts of differ-
ent types of radiation on man) delivered

would be disabled, " trapped in" over a period of several days would hill

wrecked buildings or prevented from
fleeing the city because the streets were
blocked by debris or fire. If massfires
were to form, which seems to be the
probable result of muitiple megaton
bursts, the survivors among those who
had escaped prompt incapacitation

might be few If mass fires were to begin |

in the Boston area, for example, the
number of fatalities could be increased
by 500,000. )
Another factor not included in many
assured-destruction calculations is ra-
Mdioactive fallout Fallout results from
the condensation of the radioactive by-
products of a nuclear explosion on ma-
terials fused by the intense heat of the
fireball and (to a much smaller extent)

.

concentric circles are at 1,000-foat intervals. The firestorm following
the prompt effccts of the explosion lasted for about six hours and to-

" »
MC !
. ‘

half of the pgople who had been ex-
bosed. A dose of between 200 and 300
rems would kil somewhat fewer than
20 percent (assuming prompt medical
treatment), but severe radiation-related
blood symptoms, including diminished

immunological response, could add €x-

tra fatalities by coptributing to lethal
infections If 10 one-megaton weapons
were exploded at ground level (to maxi-
mize fallout rather than blast and ther-

“mal effects), as many as a million New

England residents who were not ex-
posed to the immediate blast and ther-
mal effects of the nuclear explosions
would be subjected to dangerous fevels
of radiation. Even with optimistic ds-
sumptions about the availability of shel-

13§

.

ter and provisions, the fallout fatalitic's
that would be added to the Boston-area
toll could be as many as 500,000, An
attack of this type might well mix air-
bursts and ground bursts to create maxi-
mum levels of both kinds of damage.

The number of fatalities from fire and
radiation would grow steadily after such
an attach, in part because medical facili-
ties and personnel would be destroyed.
Burn victims would present an excep-
tional medical problem, since serious
burn cases require intensive and imme-
diate treatment if they are to survive.
The abiluy of any medical system to
handle large numbers of such casualtics
1s limited even in peacetime. The influx
of some 50 survivors of the collision of
two jet airhiners on Tenerife in the Ca-
nary Islands a few yedrs ago put a strain
on burn centersin the U.S., whichhavea
mdaximum cdpacity of about 130 pa-
tients. l?ftcr 4 nuclear attack, of course,
the numtber of burn cases would be or-
ders of magnitude greater, and access to
medical treatment would be far more
difficult.

Existing medical services would be
[urther burdened by the inuidence of in-
juries well beyond areas of widespread
moftality. The danger of injury from
projected qmussiles (mainly shards of
glass from shattered windows) would
cxist more than eight miles out from the

‘ .
tally destroyed 4.4 squarc miles of the city. The explosive yield of the
weapon that caused this devastation was on the order of 15 kilotons,




center of a one megaton blast, and se
vere burns could be common out to nine
mules, depending on weather conditions.
Many victims of burns, radiation sich
ness and other mortal injuries who did
not die immediately would require in

The survivors of an all-out nudlear
dttack would include many who would
be permanently incapacitated by cnip
pling injuries, blindness and other caus-
es. Any medical effort would be further
degraded by the destruction 6f public

Dol LUrYT AVAILRADLE

area with both airburst and ground
burst nuclear weapons (ould well ex
ceed two muthion dead, with roughly the
same number wounded or sick.

-

he assured destruction concept also

tensive (but under the urcumstances un health facilities amd personnel, the pro 1gnores certain strafegie issues. 1t 1s
» available) medical care. The manage  lLiferation of disease causing orgamsms  typually argued thatthe U.S.S.R. is pur-
ment of less severely injured people and  (which end to survive high radiation  swng two types of program that would
the very young, the very old and those levels) and other difficulties, such as.the  enable it to blunt the effectiveness of
with special medial needs would be seemungly insoluble problem of dispos  a U.S. retaliatory attack The first pro-
vomplicated by the scarcity of food, ingof the dead. The total regional casu-  gram seeks toreduce the number of U.S.
shelter and medicine. " Altes following an attack on the Boston  warheads arriving at their targets by de-
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126 HYPOTHETICAL ATTACK on the greater Boston metropolitan lustration correspond to regions exposed to an overpressurc of at least
s area, which is ouflined on these two pages, sctves to contrast the § psi., each of thee areas is 4.3 miles in radius. The colored areas
prompt and delayed effects of multiple nuclear explosions. In both represent the regions exposed to severe fire and burn risk on a lear
cases shown the attack consists of the detonation of 10 one-megaton day, each area in this (ase has a radius of 10 miles. The principal de-
nuclear warhcads, which are aimed at local economic and military layed effect of the attack suggested by the illustration is the risk of a

targets. In the illustration. at the left 1t has been assumed that,all the
weapons have been detonated at an altitude that has been selected to
‘maximize blast and thermal effects. Black urcular outlines 1n the 1l

regionwide firestorm or conflagration, which could add 500,000 fa-
talitics to the assured-destruction estimate of 1.3 million killed by the

y prompt blast and thermal effects of the explosions. In the illustration
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stroying U.S. strategic forces in a sur
prise attach and by intercepting as many
<surviving warhcads as possible before
they reach their targets in the U.S.S.R.
The second program seehs to minimize
the damage done by arriving U.S. weap-
ons by evacuating urban residents and
by dispersing and hardening industrial
sites. Because the Russians could there

by “deny” important urban and eco
namic targets to U.S attack it 1s main-
tai

d that US forigs would fail to
satisfy the assured destruction damage

BEST COPY AV

levels, and that the US.S.R. would re-
tain the ndustrial base, personnel and
administration necessary for a rapid
postwar recovery. -

“In spite of the alleged success of the
U.S.S.R. in these endeavors, neither
strategy could cffectively reduce the
devastation of an all out nuclear war.
Furthermore, neither effort would ap-
preciably enhance the potential of the
U.S.S.R. for recovery. On the contrary,
such schemes only appear to reduce
U.S. retaliatory capabilities in the per

spective of the narrow and arbitrary def-
inition of assured destruction discussed
above.

Such analyses 1gnore “the fact that
even under the worst circumstances the
U.S. would be able to mount a more
than adequate retahatory attack. Any
Russian plan to degrade the U.S. as-
sured-destruction capability would face
the formidable task of reducing U.S.
forces substantially below the level of
400 deliverable equivalent megatons.
(Actually the tash might be even more
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at the right it has been assumed that all 10 of the warheads have betn
detonated at gfound lcvel in order to maximize the effects of radioac-
tive fallout. (Typical January wind patterns have been assumed in
drawing the contours.) The dark-colored areas are those that are cov-
ered by an amount of radiation that would be fatal to at least 80 per-
cent of the cxposed population. The medium-colored arcas are those
in which at least S0 percent of the cxposed population would die of
1 radiation sickness. The light-colored areas are the probable extent
LS
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of the region in which chinical radiation symptoms would be eviden‘
in much of the exposed population, resulting in perhaps 20 percent
fatalities, (Presumably the survivors would also be sabjected to the
effects of additional long-term radioactive fallout from attacks on
neighboring regions.) The total number of casualties in the Boston
region following an attack that made use of a suitable combimation
of airburst and ground-burst nuclear weapons could well exceed two
million dead, with approximately the same number wounded or sick.
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difficult, because a well-planned Amer-
ican attack of even 200 equivalent meg
atons could still promptly kill a fifth
of the U S S R 's population and destroy
more than two thirds of its industry,
thereby satisfying the requirements of
assured destruction )
It is extremely unlikely that a preemp
tive Russian first strike could achiéve
this goal For one thing, 400 equivalent
megatons is only a fraction of the cur
rent U.S. nuglear arsenal. More than
half of the current U S arfnal of more
than 6,000 equivalent megatons is car-
ried by missile launching submarines on
station, by bombers on alert at Strategic
Air Command bases and by silo-based
missiles, all of which are capable of go-
ing into action within a few minutes of
a Presidential order The rest of the
US strategic forces consist mainly of
bombers not on alert ahd submarines in
port for maintenance If a Russian sur
prisc attack were to destroy many land
based U S missiles in their silos and al
the nonglert bombers and submarines,
more than 2,000 equivalent megatons
would remain available for retaliatory
action Even if an unexpcctcdly large
number of US weapons were to mal-
funcuon or to be destroyed in flight,
more than 1,500 equivdlent megatons
could still be delivered with high con-
fidence These figures assume *“‘worst
case” conditions from a U.S per -
tive- if some warning were available pri
or to such a Russian attack, extra bomb-
ers and submarines could be alerted and
the number of deliverable equivalent
megatons would more than double.
Because of the availability of what
are sometimes described as “overkill”
forces any effort to reduce the nunibers
or effectiveness of the arriving U.S. war-
heads is bound to faili For example,
Moscow is protected by an anti-ballis-
tic-missile (ABM) system that is limited
by treaty to 100 missile launchers. (Cur-
rently only’64 missiles are deployed in
that sys®m.) In the event of a missile,
attack those missiles could destroy a

.certain fraction of the incoming mis-
siles. U.S. planners could easily com-

pensate for this potential attrition by
several strategies, one of which would

be to allocate extra warheads to the.

+ “Moscow package” baséd on gener9u§

Q

theoretical assumptions about the effec-

- tiveness of the Moscow ABM system.

RIC

¢ assured-destruction criterion im-
plicitly assumes what may be the least
probable scenario for a general nuclear
war. It is extremely unlikely that an all-
out war waould begin with a massive sur-
prisé attack by either side on the other

side’s cities. Such a war would more /

probably follow an escalating crisis that

might begin with limited nuclear strikes

on military targets. These alternative
scenarios imply that city populations
would have ample warning of a possible
or probable nuclear attack, with the re

e
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sult that evacuation and other tactics for
reducing damage could be pursued. If
‘this were to be the situation, the charac-
ter of the city population would clearly
have changcd by the time of an attack.
Since “assured destruction is calculated
accordmg to peacetime population den-
sities and the calculationsrely on cerjain
assumpuons about the disposition of
city dwellers and workers on a day-to-
day basis, the programmed fatality lev-
els may not be reached under realistic
circumstances.

The assured-destruction criterion also
assumes that a general nuclear war
would consist of a single massive “‘coun-
tervalue™ strike. a strike against both

. military and economic targets. Counter-

value strikes might well, however, re-
main atarelatively low level of iptensity
for some time. A limited countcsvalue
exchange might consist of attacks on,in:
dustrial locations away from large cities
in order to discourage escalation to at-
tacks with the largest possible number

‘of fatalities. (The Russians in particular

have built some key installations in re-
mote-areas, where they could be at-
tacked with a relatively low level of fa-
talities.) Strikes against cities might be
preceded by a warning or an ultimatum,
which would glearly encourage evacua-
tion. A general war might even begin
with a slow campaign of “city-trading.”
In other words, virtually any change in
assumptions radically alters the context
of the assured-destruction scenario and
cysts doubt on the accuracy of fatality
es\imates.

'ClTlES (POPULATION)
® 100,000 TO 250,000

@ 250,000,TO 1,000,000

@ MORE THAN 1,000,000

l MISSILE-LAUNCHING SITES

‘s

In fact, except n the circumstances
of certain gpeciahized scenarios, there
will always be an opportumty for a
country to evacuate 1ts urban centers to
some extent, regardless of the degree to
which the country has prepared for such
evacuation. (For example, on Septem-
ber 1, 2 and 3, 1939, the British govern-
ment evacuated some 1.5.million wom-,
en and children from Britam's major
cities, and in the same three days an ad-
ditional two million people moved out
on their own initiative.) The wide avail-
ability of private- -automobile transport
in the U.S. probably more than com-
pensates for any current Russian evac-
uation plans and training. :

Nevertheless, allegations of evacua- .
tion planning n the U.S.S.R*have n-

- spired much concern in the U.S» Ac-

cording to a recent report of the Central
Intelligence Agency, f the Russians
were to have at least one¢ week to thor-
oughly sevacuate their ¢ites and shel-
ter refugees aganst radioactive fallout,
war-related casualties could be reduced
to the “low tens of mlllsons, about half
of which would be fatahties.” Some ana-
lysts have gone so far.as to term these
fatality levels “acceptable™ in view of
the fact that the U.S.S.R. suffered 20 .
mullion dead in World War I1. Even f
evacuation could reduce the number of
prompt fatalities, however, the degree
of damage the U.S. could inflict on the
unprotectable economic resources of
the U.S.S.R. would be sa great that the
U.S.S.R. would be elyminated as a major
industrial power.

- 7

~ MISSILE-SUBMARINE BASES

/I MAJOR ARFIELDS R

l MISSILE-TESTING CENTERS

RELATIVE CONCEI*'RATJONS of potcnﬁal population targets and military targets in the

U.S. and the U.S.S.R.

suggested by these two maps. The black dots indicate the location

of the largest cities In each country, The colored symbols designate strategic-weapons instal- "
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One purpose of any campaign of stra-
tegi. bombardment 1s to reduce an ene-
my's potential for supporting armed
forces 1n the field. In World Wal; 11 fac-
tories, transportation systems and pow-
er plants were attacked. One goal of
such bombing Lampaigns was to destroy
industries on which other economic sec-
tors relied, depriving those sectors of es-
sential inputs and leading to an expand-
ing industrial incapacitation. The bomb-
ing of Germany failed.to have this ef-
fect, in part because of limitations on
the’size of chemical-explosive payloads.
Attacks on a given target system had to
be spread out over many raids, and so
tﬁq1surv1vmg facilities could be “jury-
rigged’ to compensate for the damage
done to certain parts of the industrial
network. Civilians left homeless n at-
tacks could be housed in nearby towns
that had not been damaged. Even after
the atomic bombing of Hiroshima and
Nagasak: enough aid was available in
surrounding communuties to significant-
ly al the survivors.

The deployment of large numbers of

. nuclear weapons has radically changed
. the context of strategic bombing. The
forces currently deployed by the U.S.

and the U.S.S.R. are able to destroy the’

entire industrial structure of any nation.
Moreover, this damage can,be done all
at once, so that little assistance would
be available for those targets that had
come under attack. :

In both the U.S. and the U.S.SR. a
limited number of faulities comprise
the bulk of the productive capacity in

Iations: major airfields, missile-submarine bases, land-bascd-missile
taunching sites and missile-testing sites (see key at bortom §ft). In
E l C addition to the installations shown here the U.S. has a variety/of stra-

. .
. R
i

many major industries. The centrally
planned economy of the U.S.S.R. in par

ticular has many vulnerable bottlenecks
and choke points. Hence the destruction
of a single target or very few targets
could disrupt production in many other

industries. Because of this concentration

100 equivalent megatons, correspond
ing to the payload of the missiles carried
by five or six Poseidon submarines,
would be sufficient to destroy crucial
industries without which the Russian
economy could not sustain itself.

" For example, a study conducted re

cently by the Office of Technology As |

sessment of Congress showed thata U.S.
attack on petroleum refineries in the
U.S.S.R. could, with only some 40 low

yield nuclear warheads, destroy about
three-fourths of the U.S.S.R.’s entire re

fiming capacity. Comparatively few war

heads could also destroy the transporta

tion, energy, maintenance and manage

ment resources needed for any postwar
economic recovery. The Russian energy
system is particularly vulnerable to at-
tack and is crucial for recovery. For in

stance, nearly all the intercity freight in
the U.S.S.R. is shipped over electrified
rail networks, whereas much of it in the
U.S. goes by truck.

hese kinds of figures should not be
taken as evidence that the U.S. econ
omy is somchow less vulnerable than
that of the U.S.S.R. The Russians hdve

more than enough warheads to cover

similar U.S. targets. Rather, it is instruc
tive to remember, as the CIA report

135

noted, that “the coordination of require
ments with available supplies and trans
portation is a complex problem for
Soviet planners even in peacetime, let
alone following a large scale nuclear at
tack on the US.S.R.”

Even if the Russian evacuation plans
were successful, they would only defer,
not prevent, the impact of the war on
civilians. A nation’s fixed medical, tech
nical and educational base would, after
all, be destroyed in a nuclear war Re
covery stockpiles and facilities could
also be targeted. If some food, pharma
ceuticals, clothing, equipment and spare
parts did survive, there would be neither
the administrative structure to allocate
the goods nor the transport to ship them
where they were needed. The destruc
tion of refineries and electric power sta
tions could interdict resupply, and
shortages could develop quickly ~Per
ishable goods, including many foods
and .drugs, would be lost if electric
power were cut off. The devastation of
housing would make summer life dif-
ficult and winter existence intolerable.
This would be particularly true in the
U.S.S.R., where outside cities there are
few alternative forms of shelter such as
hotels. In short, civil defense might
protect some ‘people, but it could not
prevent the widespread destruction of
property essential to the support of life.
The economic mtcrdcpcndcncc of an
indusfrialized nation is a vulnerability
that cannot be defended. ’

A 'nation’s administrative and social
structure would also be disrupted by nu

tegic forces stationed elsewhere in the world (mainly on the island
of Guam and in Alaska). In general saitable targets for nuclear at-
tack arc more concentrated in the U.S.S.R. than they are in the U.S.
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clear attack to the point that a political
system might be shattered beyond .re-
constitution Although special bunkers
are being constructed to protect the bu-
reaucratit and internal-security appara-
tus of the Saviet government in the
event of war, the US does not lack the
means to attack those shelters.

The delayed effects of a nuclear war
bétween the {J.S, and the U.SSR.
would propagate fag,beyond the borders
of the antagonists and their allies.
Worldwide effects would result mainly
from the fact that the stem and cloud of
most nuclear explosions would pene-
trate the stratosphere and deposit sever-
al kinds of radioactive material in it.
Unlike “the lower part of the atmo-
sphere, the stratosphere lacks the mois-
ture and shear motions needed to quick-
ly sort out particulate and gaseous mat-
ter Since such materials would remain
in the stratosphere for a long {ime, their
effects would be diluted One conse-
quence of this long residence time, how-
ever, would be wide dispersion Thus
although stratospheric effects would
be less intense than lower-atmospheric

ones, they would last longer and be |

more widespread.

Areport issued by the Nationﬁf\cad-
emy of Sciences in 1975 listed three ef-
fects of nuclear war that might have
adverse worldwide impacts. First, strat-
ospheric ozone might be depleted, be-
cause nitrogen oxides made from atmo-
spheric nitrogen and oxygen by the heat
of nuclear explesions would be injected
into the stratosphere, where they would
aid in the conversion of ozone into mo-

lecular oxygen. Second, the deposition .
Mums of dust in the upper

atmosphere could alter the amount of

“solar radiation arriving at the earth’s

surface. Third, hazardous radioactive
isotopes could be dispersad through the
stratosphere, falling out slowly on a
worldwide scale. .

. Stratospheric ozone plays an impor-..
tant role in life on the earth by screening
out harmful ultraviolet radiation. The
NAS report estimated that a 10,000-
megaton nuclear war could destroy half
of the ozone in the Northern Hemi-
sphere and about 30' percent of the
ozone in the Southern Hemisphere. As
opponents of the supersonic transport
aircraft and fluorocarbon spray-can
propellants have contended, the deple-
tion of the ozone layer could lead to a
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KEY INDUSTRIAL TARGETS are a{so more concentrated in the U.SS.R. than they are
in the U.S., as these three pairs of curves demonstrate. As a consequence fewer nuclear warheads
, Woukd be needed to cripple the USS.R.'s production of such vital materials as stee}, petrole-

um and nonferrous metals. In addition the economies of hoth countries are characterized by

variety of medical and environmen-
tal problems. Higher cancer rates and
harmful effect$ on plants, including crop
plants, could result, The destruction of
stratospheric ozone on.this scale could
upset the thermal structure of the up-
per atmosphere and lead to worldwide
temperature changes. After such a war
ozone levels might nof return to normal
levels for many yearsm—<"

Asinglc one-megaton surf;
would also project thouSands of
tons of fine dust into the gifatosphere.
The dust could absorb, reflect and scat-
ter radiation arriving from the sun or
reflected from the earth, and there have
been suggestions that this effect could
lead to a change 1n the weather at the
earth’s surface. According to the NAS
study, however, a 10,000-megaton war
would inject no more dust nto the
stratosphere than was thrown up by the
explosion of the volcano Krakatoa in
1883. By extrapolating from such vol-
canic events the NAS report concluded
that only a slight change in surface
weather conditions might result.
Radioactive isotopes would be dis-
tributed worldwide by stratospheric
transport processes. Since these isotopes
would have a relatively long residence
time in the stratosphere, many of the
dangerous short-lived ones would decay
before they could reach the ground.
Nevertheless, some hazardous isotopes,
such as strontium 90, cesium 137, iodine
131 and carbon 14, would persist and

might entef the food chains of the bio-- .

sphere. The NAS report did not suggest
that this fallout would have the kind of
worldwide lethal consequences for hu-
man life that are depicted in novels such
as Nevil Shute’s On the Beach. Regional
concentrations of fallout in the combat-
ant nations (and neighboring nations)
could nonetheless present.an acute radi-
ation hazard to many evacuees and ru-
ral residents who might not have been

directly imperiled during an attack on -

cities. Less intense “hot spots” could ap-
pear at greater distances, with adverse
biological consequences. Few parts of
the attacked country would escape the
threat of fallout, since a thorough attack
would cover economic and military tar-
gets nationwide, leaving most areas con-
taminated. .
Atmospheric phenomena are com-
plex,-and it is not clear how a 10,000-
megaton nuclear war might influerice
climate: Although the NAS study “esti-
mated that the effects of ozone depletion
and dust loading probably would. not
have an irreversible impact on global
weather patterns, the report did indicate
that changes of a much more serious
nature could not be exctuded The possi
“*bility of synergistic actions among these

‘various effects cannot be ignored. For

crucial bottlenecks. For example, only one plant at Paviodar in the U.SS.R. does work essen- -€xample, it has been noted that a global
tial'to 65 percent of the aluminum industry of the country. By the same token close to 80 per-  cboling of only one degree C. could
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Direr possibilities include the expansion

or melting o{dpolar ice.

The NAS report did not examine pos-
sible changes in continental weather re-
sulting from effects such as fires. A sin-
gle 10-megaton airburst could ignite a
forest fire covering thousands of square
miles. The burning of the broad grass-
lands and forests of the U.S. and the
U.S.S.R. could defoliate the. natural
ground cover, thereby changing the re-
flectivity of the earth's surface and giv-
ing rise to weather changes. Particulate
combustion products thrown into the at-
mosphere by forest fires would absorb
and reflect solar radiation, and they
would also act as nucleation centers for
the formation of water droplets and ice
crystals, thereby increasing the cloud

. cover and altering the distribution of
> precipitatio'. Such locabh effects could
exacerbate the worldwide phepomena
cited above. )

Finally, just as the various compo-
nents of a national economy are inter-
locked, so nations themselves are inter-
dependenf. The destruction of the econ-
omies of the major powers by a nuclear
war would be a massive blow to the
economies of nations dependent on
those powers for the exchange of com-
modities’ and technology. The less de-
veloped countries in particular would
suffer, since at this stage of their devel-
opment they need to import technology
from more developed countries.

-In sum, the cum ulg\ﬁgeﬁects of anall-
out nuclear warwould be so cata-
- strophicgthat they render any notion
of “victory” meaningless. The formal

~ - - .methodologies of the assured-destruc-
tion-scenarios do not reveal the full ex-

tent of these effects. Moreover, argu-

meénts that throw doubt on the sufficien-

~cy of the deterr¢nticapability of the U.S.
exclude some of the most profound and
long-lasting of these effects. When the
delayed effects of all-out war are taken

into consideration, it should become

clear that no countermeasure would sig-

nificantly lessen the degree of devasta-

tion that would surbly occur. Even if a
highly efficient program for the evacua-
tion of cities could substantially reduce
prompt fatalities, it could not prevent
. the delayed social consequences of in-
dustrial and economic devastation. Th
magnitude of either the prompt disaste
or the delayed one would be so great
that neither disaster could ever be con-
sidered tolerable.
There are many steps that cquld be
* taken.by both sides to diminish the like-
« lihood of an all-out nuclear war. Many
of them are now the subject of strong
disagreement. One step in the right di-
rection would be to reframe the cur-
rently misleading concept of assured
’ destruction 1n more realistic terms to
reflect the full extent of the catastro-
phe that would be represented by a nu
@ lear war
ERIC
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US. STRATEGIC ARSENAL would retain far more deliverable nuclear weapons than would
be necessary to accomplish the assired-destruction mission, even after an all-out surprisc at-
tack by the U.S.S.R. on strategic military targets in the U.S. If there were any warning available
hefore such an attack, the number of U.S, nuclear weapons that could be delivered on targets
in the U.S.S.R. would increase considerably. The heavy black line across the hottom of the
chart indicates the 400 equivalent megatons thought to be sufficient to kill 35 percent of the
people in the US.S.R. Strategic forces above this level are referred to as overkill capability.
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APPENDIX 5

TEACHER'S GLOSSARY' ' ’

-

fx-BOMB ‘ An atomic or fission weapon (see FISSION). o
ANTIBALLISTIC MISSILE Any missile designed to destroy a ballistic missile or its -,
: warhead. : .
ATOM ) * " The smallest part of an element that still retains the ,
- characteristics of-that element.
BALLISTIC MISSILE = A mijssile, classified by range, that consists of a booster
< rocket and a warhead that arcs to its target.
BHLATERAL TREATY Used to refer to treaties that-have reciprocal effects on two
_ sides or parties. . :

BLAST WAVE A pulse of air from an explosion, in which the pressure

increases sharply at'the front, accompanied by high winds.

BOMB B A weapon without propulsion that is dropped ‘from any
sort of aircraft. .-

+ »

BOMBER

An aircraft, usually classified by range, capable of deliver-
ing nuclear and nonnuclear bombs. Long-range bombers
can travel 6,000 or more miles without refueling.

IRCULAR ERROR - A measure of missile accuracy, the CEP is the radius of & . &
" circle around a target in which 50 percent of the missiles
aimed at the target will land.

E

~- The protection of a country’s genegakpopulation, national
leadership, and industry from nutlear attack through “pas-
sive” means. .

* g - 3 ¥
COUNREREORCE _ The ability to strike an.enemy’s military targets, including
. * bombér and ballistic submarine bases and hardened missile
silos. ) )

COUNTERVALUE . The ability to strike an enemy’s nonmili(&ry targets such

as population centers, industrial facilities, and natural
resources. !

CRITICAL MASS™ " The minimum mass of fissionable material that will main-
~.  tain a fission reaction. . .
CRUISE MISSILE A remote-control missile that flies along the contours of

+  the ground to its target. It can be launched on land, at sea,
. or in the air. . :

-~ DEPLOYMENT Distribution of a weapon system to units for use in
: : combat—the " final stage in theé weapons-acquisition
. *-process. . PENE
. DETERRENCE A strategy designed to dissuade an enemy from attack, . . - . )
T often by threatening unacceptable retaliation. ~ T R

DOCTRINE A statement of fundamental government policy: ' 3

ELEMENT One of the distinct, basic varieties of matter gccurring in .~ i
N nature which, individually or in combination; compose sub-

stances of all kinds. Approximately 90 different elements e {

are known to exist in nature and several others, including -, )

< ‘ plutonium, have bken obtained as a result of nuclear reac- > <

tions with these elements. | °* N oL el
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. ESCALATION Increasing intensity, extent, or scope. Qften used to refer’
R o to the tendency of combatants to respond to an opponent’s

i " actions with increased violence or the use of more sophisti- -
. cated weapons.! '

ESSENTIA T _ Abalance of forces in which the capabilities of both parties
-EQUIVALENCE - " are approximately equal in effectiveness, though they
might not be equal numerically. o

" FALLOUT . ' The radioactivesparticles'spread by nuclear blasts which are
. . carried into the atmosphere and returned to earth, often in
rain.

FIRE-STORM ~Stationary mass fire, generally in built-up urban areas,
causing strong, inrushing winds from all sides. The winds
keep the fires from spreading while adding fresh oxygen to
increase their intensity. .

FIRST STRIKE . . The initial use of nuclear weapons against an enemy. The

: ‘term is generally used to refer to a “preemptive” nuclear
attack against bomber bases, submarine bases, and missile
silos.

’

FIRST USE A term used to refer to the first use of nuclear weapons in
" aconflict.

FISSION The process of splitting atomic nuclei through bombard-
- ment by neutrons. This process yields vast quantities of
, energy as well as more neutrons' capable of initjating

further fission.

FLEXIBLE RESPONSE . The capacity to meet aggressiéh or deal with conflict by
. choosing among w variety of options. .

FUSION _ The process of combining atomic nuclei to form a single,
heavier element. or nucleus, which releases substantial

. amounts of energy. o

GENETIC EFFECT " The effect of various.agents (induding nuclear radiation) in
- . producing changes in genes. A mutant br changed gene
causes changes in the next generation which may or may

not be apparent. . ' : .

GROUND ZERO " The point of the earth’s surface directly on or above which
a nuclear weapon detonates. =

H-BOMB A nuclear weapon in which part of,the explosive energy is
obtained from nuclear fusion reactions. (see FUSION)

HARD OR HARDENED A strategic target protected "against the effects of. nuclear
TARGET weapons, usually accomplished by reinforcement with con-
' — _ crete and earth.‘ '

INTERCONTINENTAL A\ballistic missile with a range of 4,000 miles or more.
" "BALLISTIC MISSILE Modern ICBMs have a range of up t0 9,000 miles and need

(ICBM) O about 30 minutes t6 reach their-targets.

ISOT : Forms of the same element having'identical chemical prop-
erties but differing in their atomic iasses and their nuclear
properties,

KILOTON (KT) Explosive force gqu'ivalent to one thousand tons of TNT.
The Hiroshima bormb was approximately13 KT. *.

LAUNCH ON WARNING, A strategic doctrine inder which bombers and land-based
T missiles would be launched dn receipt of warning (from
satellites and other early-warning systems) that an oppo-
nent has laupiched its missiles. ’

'LIMITED NUCLEAR WAR A doctrine that assumes “full-5cale” nuclear exchanges can
s /be avoided by targeting military and industrial centers,
.ratherthan cjties. Some analysts think this might limit the

.

- scope and damage of nuclear war.

-
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MEGATON (MTJ Explosive force equivalent to oné million tons of TNT. .

MULTIPLE INDEPENDENTLY _ A missile carrying two or more warheads, each of which -

TARGETABLE REENTRY 4% canbe gulded toa separate target.

VEHICLE (MIRY) - .

MUTUAL ASSURED . The concept that either the U.S. or the USSR could sustain

DESTRUCTION (MAD) a nuclear attack and still inflict unacceptable damage on the
: other.

NATIONAL TECHNICAL A method of verifying compliance with negotiated arms

.MEANS . control agreemenfs-generally consistent with the recog-
; nized provisions of international law, commonly under-
' stood as surveillance by satellite and aerial reconnaissance.

NEGOTIATE To arrange for or brmg about through conference, discus-

sion, and compromise.

NUCLEAR WAR A war involving the use of nuclear weapons.

NUCLEAR WEAPON A general name given to any weapon in which the explo-
sion results from the energy released by reactions involv-
. ing the fission and/or fusion of atomic nuclei.
NUCLEUS ~The small central, positively charged region of an atom
. which carries essentially all the mass. -- -
POUNDS PER SQUARE’ A measure of nuclear blast overpressure used to calculate

INCH (PShH , the effects of a nuclear-detonation or the ability of a struc-
. ture to withstand a nuclear blast.

The spread of weapons, usually referring to nuclear wea-
pons. Horizontal proliferation refers to the acquisition of
nuclear weapons by nations that previously had none. Ver-
tical proliferation refers to increases in a nuclear nation’s
arsenal.

SECOND STRIKE * + A retaliatory attack after an opponent’s first strike.
Second-strike capability describes the capacity to attack
after suffering a first strike. U.S. deterrent strategy is
based on high confidence in this capability.

PROLlFERATlON

~

STRATEGIC WEAPONS Those weapons capable of dlrectly affecting another
N nation’s war-fighting capability * (see TACTICAL

NUCLEAR WEAPONS and THEATER NUCLEAR

) WEAPONS).
SUBMARINE LAUNCHED Any ballistic missile launched from a submarine. ’
BALLISTIC M]SSILE
(SLBM)
TACTICAL NUCLEAR Deésigned for use on a battlefield in combat with opposing
WEAPONS forces, '
THEATER NUCLEAR A nuclear weapon of long range and high yield designed.to
WEAPON ' strike an enemy target within a specific geographlcal
region. .
THROW-WEIGHT The maximum weight of the warheads, guidance unit, and
penetration aids which can be delivered by a missile over a
R particular range and in a stated trajectory. °
TREATY 4 An agreement reached through negotiation. This usually
— . - refers to a formal arrangement, authorized and ratified by
the governments-involved.
TRIAD \ i A strategic force composed of land-based 1CBMs,
submarine-launched ballistic missiles, and long-range
bombers.
VERIFICATION The process of determining through means of inspection of

intelligence gathering whether an opponent is complying
with arms control agreements.

s




Y -
WARHEAD . The part of a missile, torpedo, rocket, or other weapon that
. - . contains the nuclear or other explosive system.
WEAPONS EFFECTS Blast, shock, and short- and long-term radiation resulting
from use of nuclear weapons, -
YIELD The force of a nuclear explosion expressed as an equivalent
\ ] " of energy produced by tons of TNT.
[ 4
Many of the above definitions were compiled or adapted from the following: ’ '
" The Effects of Nuclear Weapons (GPO, 1977).
A Glossary of Arms Control Terms (Arms Control Assocfatian, 1979).
: Glossary (San Francisco: Public Media Center). ’
s
b
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APPENDIX 6 , ‘
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STUDENTS’ GLOSSARY )
Lesson 1 ) ,
CONELICT A struggle between opposing forces. \
HIBAKUSHA . (he-ba-ka-shd) Japanese word for survivor. ~
WEAPON  ° An implement of fighting or warfare; two subgroups are
#“bombs and missiles. .
) BOMB \ An explosive device that is-usually dropped on a target
© ) from a plane.
MISSILE A teapon that has its own engine or means or propulsion.
NUCLEAR WEAPON |, One that gets its main source of increased power from the
. ' nucleus of an atom. /
.~ MEGATON Explosive force equal to 1 million tons of TNT.
KILOTON ) Explosive force equal to 1,000 tons of TNT (Hiroshima -
bomb was approxilmately 13 kilotons). .
Lesson 2 i
ES(”:ALAT[ON The process of increasing; the incregsing spiral of violence
. . of a conflict. '
, RESOLQT[ON . The act of reducing to a simpler form; in problem solving— .
: breaking the problem down to find a simple solution.
Lesson 3
v ¢
COMMUNICATION The transmission or exchange of ideas, information, etc., .
. . between places, or persons through speech or writing.
NEGOTIATION . The act of bargaining or conferring with another party or
parties with the aim of reaching an agreement. ‘
COMPROMISE A settlement by mutual concession where hoth parties sur-
) render or give up some claims, purposes, or principles. .
Lesson 4 ’ . . . o .
A-BOMB. An atomic or fission weapon. ' -
H-BOMB : A nuclear weapon in which part of the explosive eﬁergy is .
. obtained from nuclear fusion reactions.
, . FISSION . The process of splitting of atomic nuclei to create vast
] amounts of energy. )
FUSION ’ The process of combining atomic nuclei to form a single
heavier nucleus, which releases substantial amounts of
—_ energy. -
GROUND ZERO . The point on the earth'’s sui'face'iffecgly on or above whic
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a nuclear weapon is detonated’(egp'l'ddes).
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Lessons 5-6

RADIATION SICKNESS
FALLOUT

PROLIFERATION

Lesson 7

WARHEAD

BALLISTIC MISSILE

INTERCONTINENTAL

BALLISTIC MISSILE (ICBM)

ANTIBALLISTIC MISSILE

LIMITED NUCLEAR WAR
. }

&

Lessons 8-9

-FACT
OPINION
PROPAGANDA

RELATIONSHIP

IDEAL

A diseased condition due to the body’s absorption of exceds
radiation and marked by fatigue, nausea, internal bleeding,
and progressive tissue breakdown.

The radioactive particles spread by nuclear blasts, which
are formed when dirt is taken intp the mushroom cloud.
These particles later return to earth, often in snow or rain.

The spread of weapons, usually referring to the acquisition
of nuclear weapons by nations that previously had none.

& .
The part of a missile, torpedo, rocket, or other weapon that
contains the nuglear or otRer explosive system.

A missile that consists offa booster rocket and a warhead
that arcs to its target.

A ballistic missile witR a range of 4,000 miles or more,
Modern ICBMs range up to 9,000 miles and need about
30 minutes to reach their targets.

Any missile designed to déstroy a ballistic missile or its
warhead.

A doctrine that assumes “full-scale” nuclear exchanges can
be avoided by targeting military and industrial centers,
rather than cities. Some analysts think this might limit the
scope and damage of nuclear war.

-

Something known and proven as certain.
A belief based on knowledge, but fot proven.

All'words and actions that express-an opinion in the form
of fact. . :

The state of being related or connected; suggests mutual
regard and affection.

A standard of supreme perfection, representing the best of

. its kind.
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APPENDIX 7

‘TEACHER COMMENTS

After completing Choices, teachers are invited to respond to the folloWihg stirvey
and to mail the results to Robert McClure, NEA/IPD, 1201 16th Street, NW, Washing-
ton, DC 20036. ;

+»
Name:

Address:

Phone:

Grade level and subject:

Overall effectiveness: To what extent did Choices achieve its purpose of introducing
students to—and involving them in—the issues of conflict and nuclear war? (Circle
one number on the scale below.)

" Notatall : Completely
1 2 3 4 5

Effectiveness of lessons. To what extent did the lessons achieve their stated purposes?

Lesson Not at all Completely

1 1 2 *3 L4 5
Lesson Not at all ] N Completely

2 1 & @ 2 3 4 5
Eesson Not at all Completely ~
3 1 2 3 4 5
Lesson * Notatall Completely

4 1 -2 ' 3 4 s
Lesson Not at all L Completely

5' * 1 2 . 3 PR 5
Lesson Not at all Completely

4 1 2 3 4 5
Lesson - Not at all Completely ~~ )
7 1 2 3 4 s
"Lesson Not at all S Completely

8 1 2 3 4 "5
Lesson Not at all . Completely
9 1 % 2 3 4 5
Lesson Not at all Completely

10 ©1 2 3 4 5

-
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-

Effectiveness of activities: Which activities contributed significantly to'the effectivene
of the lessons, and which were unsuccessful? Please comment on those that we
unsuccessful—and on an

ss

J re

ything else you think would be helpful in improving Choices.
ssary.

‘Usg extra sheets, if nece
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APPENDIX 8
<
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- . - STUDENT COMMENTS o -

a

To the teacher. The survey below may be completed by students after they, finish Choices.
It is, of course, optional. In addition, the authors would be interested in any student
comments in whatever form you would care to collect them. Please forward com-
ments to Robert McClure, NEA/IPD, 1201 16th Street, NW, Washington, DC 20036.

Name:_ £ — ) Grade:
School: = Teacher:_
School address: >

Did you find learning about conflict and nuclear war interesting? Why?

_— ] W e

. What activities did you especially like? (The M&Ms game? Keeping a journal? Other?)

\\ Was there an);thing you did not like?

' . Can you think of anything—more information, other games, or s?rgthing else—that
’ " students your age might like included in Choices?

b d ?

. Do you plan to learn more about conflict and/or nuclear war? How? (By doing your
own reading? By talking to people who know about the sub;ects? Other?) What more —
: * would you like to learn? ' - ‘

A .

What do you think was the most important thing you learned from Choices?




- ' N
The people who wrote Choices would be interested in anything you would like to say
to them about what you have just studied—how to make it better, or just your
per?onal thoughts. Use more paper, if you need it. And thank you.

'
[y
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APPENDIX 9

SAMPLE LETTER TO PARENTS

N X
“ After securing permission from the school administration to teach Chocies, some

teachers will wish to contact parents before beginning the unit. The sample letter
below may prove useful as a model.

<

e ’

Dear Parent/Guardian:

In the coming weeks, I will be teaching Choices: A Unit on Conflict and Nuclear

War to my students at School. This has recejived the
.approval and support of the school administration. '
We believe that'studentsinthe__ grade have little, if any, under-

standing of nuclear weapons and nuclear war. Yet these issues are among' the
most important facing the world today. By teaching the unit,  hope to help your
child*learn some basic facts and discuss issues of the nuclear age. Together we
will consider nuclear weapons, theirhistory and danger, and the need to prevent
nuclear war. We will also be talking about conflict between people, and how it
relates to conflict between nafions.

4

Choices was developed by the Union of Concerned Scientists in cooperation
with the Massachusetts Teachers Association and the National Education

Association. It was field-tested in the fall of 1982 in 34 states. —

During the unit, your son/daughter will prabably want to discuss with you
many of the issu&s we study in class. I would appreciate anything you could do at
home to encourage such discussion. One-class activity involves an opinion sur-
vey on nuclear issues, which students will ask their parents to complete.

If you have any questions about Choices, please do not hesitate to contact me
at school, (phone number), between the hours of and . If you can
call only at another time, please leave with the secretary your phone number
and a time that would be convenient for me to call you.

Thank you for your cooperation. : R d

Sincerely,




