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Overview We have traced the development of U.S. strategic doctroma the end
of the Second World War to 1949 when the Soviets exploded tingi nuclear de-
vice. As we have seen, NSC-68 prescribed drastic changes @riéan strategy.
Before continuing with the overview of American foreign pyliand strategic doc-
trine, we take a brief detour into the grisly world of nuclearfare. We study the
types of nuclear bombs, their effects, and their delivessteays. We then discuss
the possibility for defense against nuclear attack, andlyitin to the fundamental
problem of credibility caused by the nuclear revolution.




Before we continue with our excursion into the history of UsBategy, we take
a brief, but crucial, detour into the dynamics of nuclearedence. Most of the
high politics of the Cold War occurred in the shadow of nuckeaapons, and so
we need to know a bit more about them, and the problems oflgh&gunique to
their use for strategic coercion.

1 Thermonuclear War

1.1 Weapon Types

Conventional bombs rely on a chemical reaction for their @siph (that is, the
rapid release of energy in an extremely brief period of timdnlike chemical ex-
plosions that depend on rearranging atoms to form new miglgcouclear weapons
rely on changing the atoms themselves — either by splittirfgging them to create
new ones.

The Atomic Age arrived on July 16, 1945 with the Trinity TestNew Mexico
when the U.S. successfully detonated a plutonium devicebotita20 KT (kilo-
tons)! This device, like the nuclear bombs dropped on Japan in Aud45, used
atomic fission to produce the blast. Thesemic weapons rely on splitting the nu-
cleus of a heavy element, such as uranium (Hiroshima) oopiuin (Nagasaki),
which produces vast amounts of energy. The atomic bomisrehea rapid chain
reaction caused by neutrons released at initial stagegygetrfurther fissions at a
multiplying rate. Once the bomb has enough fissile substarsteally about 50 kg
of uranium), called a critical mass, this chain reactioreié-sustaining.

The atomic bombs need either plutonium or enriched uraniuachieve the self-
sustaining chain reaction. Most of the naturally occurtimgnium (Ur238) is not
suitable for nuclear weapons, and Ur235 which is, is quite.r&pecial processing
facilities are used to enrich the proportion of Ur235. Ptuion is even rarer, and
most of the weapons-grade plutonium has to be produced atarsathrough the
fission of uranium. It is then extracted at a reprocessinigjtiato make it useable.

The amount of energy released by atomic weapons, althougimenus, is lim-
ited because of the difficulty of storing fissile materiallvaitit it becoming critical.
Still, the 15 KT “Little Boy” blast above Hiroshima on August 8945 killed about
140,000 people, while the 21 KT “Fat Man” blast above Nagasakhe 9th killed
about 74,000 (the difference is due to the hilly geographtheflatter which pro-
vided some protection).

Thermonuclear weapons that rely on fusion, like the H-bomb, do not have such
limits. In these bombs, deuterium and tritium (isotopesyafrbgen) are fused to-
gether to create heavier atoms, the same reaction thatsoicctire center of stars.

1A kiloton is equivalent to thousand tons of TNT, andiegaton is equivalent to a million tons
of TNT. For reference, the Oklahoma City Bombing was eqeintto less than 2 tons of TNT.



This reaction can occur only under very high temperatureadé the “thermo” in

the name) and pressures. Usually, an atomic bomb is useidgertithe reaction,

which has no theoretical limit. While the explosive force dfission weapon is
measured in kilotons, the explosive force of a fusion wedpaneasured in mega-
tons. These are usually 10 to 100 times as explosive as th&ddnopped on

Japan.

Figure 1: The First H-Bomb Test (Mike), November 1, 1952.

Itis very difficult to imagine the destructive force of thesnmuclear weapons. The
first test blast of the H-bomb on November 1, 1952 on the Eradwatoll in the
Pacific Ocean was 10.4 MT, hundreds of times more powerful tha Hiroshima
A-bomb. It produced a light 1,000 times brighter than the sumal a heat wave that
was felt 50 km away. The bomb vaporized the island on whichai$ wxploded.
Its creator, Edward Teller, knew that the Soviets were waglon a similar device
and was determined that the U.S. would have the lead. Umfatily, this lead
disappeared less than a year later when the Soviets follewiedvith exploding
their own fusion bomb. The era of virtually unlimited destiiue power had begun.
The largest bomb ever detonated is the Soviet 50 MT “Tsar Bgnwiaich the
Russians tested on October 30, 1961. The design was capadbl®06f MT yield
but they scaled it back for fear of the consequences. The pugérful nuclear
device detonated by the U.S. is the 15 MT Castle Bravo test orctMar 1954
although in that case the yield was unexpected (project@usit at somewhere



between 4 and 8 MT).

1.2 Delivery Vehicles

Although almost every weapon can be equipped with a nuclednead, of greatest
interest to us are strategic nuclear weapons; that is, aualarheads of very large
yields loaded on a platform together with the system necgseaarm, fuze, and
fire it. These differ fromtactical nuclear weapons, “mini-nukes” with relatively
small yields (less than 1 KT), that exist in large numbersamedunregulated.

1.2.1 Missiles

There are many ways of delivering a nuclear weapon to itetafithe warhead can
be carried in missiles, bombs, mines, torpedoes, andeaytillvhich can be air, sea,
or land launched. Missiles are usually rockets, althoughesare propelled by jet
enginesBallistic missilesare rockets whose flight path is affected by gravity, their
trajectory is a parabolaCruise missilesare jet-propelled and fly like aircraft to
their targets.

Missiles are usually divided into four classes dependingh&ir range: (i) in-
tercontinental, with ranges over 3,975 miles; (ii) intediage range between 1,490
and 3,975 miles; (iii) medium range between 500 and 1,496snand (iv) short
range up to 500 miles. In addition, missiles can be groupedrding to their
launch vehicles into: (a) air-launched, (b) ground launctzad (c) sea-launched.
Hence, an ICBM stands for “intercontinental ballistic miggiland SLBM stands
for “submarine-launched ballistic missile.”

Missiles normally travel at supersonic speeds. An ICBM firih@ 00 miles,
with a flight path that takes out of the earth’s atmospheritakie about 30 minutes
to reach its target. For reference, the distance from SagdieNew York City is
2,437 miles; from New York City to Moscow it is 4,676 miles; aindm San Diego
to Beijing it is 6,377 miles.

If the missile will go out of the atmosphere, its warhead istaced in ae-entry
vehicle which protects it from the thermal effects of re-entering ttmosphere
(friction due to high speeds). A multiple re-entry vehicMRV) contains many
nuclear warheads. Once it is back in the atmosphere, the Migviand allows
the warheads to fall free and disperse around the targetrasdang them harder to
destroy and increasing the inflicted damage.

The individual warheads can also be equipped with smalletsckhose onboard
computer can guide them to specific targets instead of ¢ettiam fall free. Such a
MRYV is called amultiple independently-targeted re-entry vehicle (MIRV) and

2The most powerful warhead on active service in the U.S. hag 8T yield (the retired B53
bombs went up to 9 MT and the similarly retired B41 went up tdvPH).



is extremely difficult intercept and defend against becaasdh of the warheads is
capable of its own maneuvering on final approach to target.

1.2.2 Bombs

Although people usually think of free-falling bombs whemeyttalk about nuclear
weapons and even though the U.S. stockpiles a large numkibesé, they are
relatively less important today. This is mostly becausehef\tulnerability of the
aircraft that is supposed to deliver them. Modern aircrafindt carry traditional
bombs but missiles, either of the ballistic or cruise vagrieThe aircraft would
normally carry air-launched cruise missiles (ALCM), whithkiiops before arriving
in the danger zone, and the ALCMSs'’ jet engines would take themdst of the way.

1.2.3 The Strategic Triad

Generally, there are three strategic delivery systemgy ebwhich has its advan-
tages and disadvantages:

e Long-range Bombers: this is the oldest delivery vehicle arsdill plays an
important role. Pros: flexible range, can carry large paydo@recise deliv-
ery, able to be recalled at short notice, can be used for ansthike. Cons:
vulnerable on the ground and in the air, difficult to sustaihigh alert for
long periods, slow.

¢ Inter-continental Ballistic Missiles (ICBM): second oldektnd-based sys-
tem. Pros: short flight time, high defense penetration céipalnigh accu-
racy, easy retargetability, flexible crisis managemenatikely low vulner-
ability on ground (when in hardened silos, but this is disimng). Cons:
vulnerable to attack with ICBMs with high hard-target kill patbility, not
recallable, not reusable, cannot deliver very large paldoa

e Submarine-launched Ballistic Missiles (SLBM): the newesg-based, sys-
tem. Pros: extremely low vulnerability to preemptive afteghort flight time.
Cons: somewhat worse accuracy than ICBM, difficult commurooati hard
to manage flexibly in crisis, cannot deliver very large pags.

The traditional U.S. Strategic Triad doctrine required #ech of these delivery
systems had to be capable of operating on its own, and detsteo$oviet Union
independently of the other two. Even if two of these systerasevknocked out
by a surprise attack of the enemy, the third would still beeabldeliver the pun-
ishing retaliatory strike. The concept of thermanent strategic triad remained
throughout the Cold War.



1.3 Effects of a Nuclear Explosion

The damage caused by a nuclear explosion varies with theonésayield, its de-
sign, the location of the explosion (air, surface, undeanatatmospheric condi-
tions, and the geographical features of the target. Regardiethese, a nuclear
explosion always produces thermal and nuclear radiatitwhast, and fallout. The
sudden liberation of energy causes a sharp increase in tatapeand extremely
high pressure. Everything present is vaporized and thessegdhen expand at very
high speeds, causing a “shock wave.” This is true for undewgd bursts, where
the effect is akin to that of a sudden impact, and for air lsurathere it causes
hurricane-strength winds. In addition to these two typebwkt, there are also
high-altitude (above 100,000 feet), underwater, and sarédternatives.

The detonation of a nuclear device in the air ogesund zero begins with a
blinding flash of light that could be visible up to 700 milesagwEveryone looking
directly at the flash in a radius of 100 miles would be templyrddinded. The
detonation then releases several forms of energy:

e Explosive blast:this is the main destructive effect and is due to the enormous
pressures causing shock waves that send approximatelgfliaé energy re-
leased outward at speeds faster than sound. It takes absatabds for the
wall of pressure from a 1 MT blast to travel 4 miles. It will dexy all struc-
tures in its path except perhaps underground facilitiee&afly reinforced to
withstand such pressure. In addition, winds with speeds Wp® mph create
additional damage, especially if the bomb is detonateddrigh.

e Thermal radiation: about 35% of the energy is given out as direct heat. The
temperatures are as high as at the center of the sun, andahedne travels
at 186,000 miles per second, vaporizing everything withBraile radius,
and igniting many materials in the fire storm up to 8 miles. fhecaught in
the open up to 11 miles would suffer severe burns.

¢ Nuclear radiation: the initial explosion creates several forms of radiation
consisting mostly of neutron and gamma rays. Both of theseeadly be-
cause they can easily penetrate solid objects and requiyehiek and dense
obstacles for protection. Alpha and beta particles aredasgerous.

o Radioactive fallout: caused by materials vaporized by the heat condensing
back into radioactive dust. Earth and debris, made radieaby the explo-
sion, rise up and although the larger and heavier particlédack to earth
within several hours in a small radius of ground zero, many nemain in
the atmosphere for weeks, even months, where they are skspley the wind
before they descend to the ground. If the particles entesttagosphere, they
can remain there for years. There are hundreds of radiessl&yments in fall-
out dust, of which the most famous is strontium-90. This @etroccurs in
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alpha and beta particles and is very similar to calcium. $imslarity causes
it to be absorbed by the body instead of calcium, producirignoetations

and cancers. Radiation is a stealthy killer, causing slowagushizing death
in those who do not die immediately.

e Electromagnetic pulse (EMP):the electromagnetic radiation can cause dev-
astating effects, especially if it is released at high adiés. It lasts a short
time, but covers a large area (a burst at 200 miles above Kansald cover
the entire U.S.), and produces damaging current and votagges. Tele-
phone communications systems, computers, radios, evegytibnnected to
things that conduct current (wires, antennas, metal af)j@atl suffer signif-
icant damage. This would cause extreme chaos in any modelgtysoT he
EMP effect was the reason the U.S. and the USSR signed thesptmdc
Ban Treaty in 1963 following the discovery of the seriousnefsthe EMP
threat in the 1962 high-altitude test “Starfish Prime” thaisvexploded 800
miles from Hawaii, but damaged electrical equipment thiheug Hawaii.
The EMP need not be created by a nuclear blast. In fact, amiblman be
constructed easily for several hundred dollars with ngtmore than obso-
lete 1940s technology.

In 1962, theNew England Journal of Medicine described the effects of the deto-
nation of a 20 MT thermonuclear ground-burst explosion @&aston. Today these
effects can probably be achieved with a smaller-yield waapee to better target-
ing, and the destruction is likely to be greater becausegsfdripopulation density.
The following summary assumes a city of 2.8 million duringtitae:

e Ground Zero to 2 Miles: within 1/1000th of a second, a firelh@ains en-
veloping downtown reaching two miles in every directionmpeerature rises
to 20 million degrees Fahrenheit, and everything in the &illeb- buildings,
trees, cars, people — is vaporized. For reference, thecautéamperature of
the sun is about 10,000 degrees and the core temperatutemstesl to be
about 27 million degrees Fahrenheit.

e 2 to 4 Miles: blast produces pressures of 25 psi and windsaéesxof 650
mph. (Most buildings will suffer moderate to serve damagg.a5b psi, and
the most intense storm on record had maximum sustained weaets of 190
mph.) These forces rip buildings apart, level everythingluding reinforced
concrete structures, and crushing deep underground boattesh

e 410 10 Miles: as far as 6 miles from ground zero, the heat vag®automo-
bile sheet metal and melts glass. Pressure drops to 10 pgiiaddpeeds to
200 mph. These forces level brick and wood buildings, andilyedamage
reinforced concrete.



e 16 Miles: heat ignites all flammable materials — houses helet paper —
starting a firestorm more than 30 miles across and coveriQg&0are miles.
Everything in this area is consumed by flames. Death rated%01d his area
is about a fifth of San Diego county (not just the city), whosed area is
approximately 4,200 square miles.

e Over 16 Miles: at 21 miles, the blast shatters glass windawishaurls frag-
ments at 100 mph; at 29 miles, the heat causes third-degres bua all
exposed skin, and second-degree burns at 32 miles; at 46, miigone who
looks at the flash is blinded.

Within minutes after the explosion, 1,000,000 people d#a{tAmerican casu-
alties in the Second World War: 418,500), and among the wonyji more than
1,100,000 are fatally injured. Another 500,000 have sariojuries and are in need
of immediate medical attention. Only about 200,000 peopieain without seri-
ous injuries. Burn wounds are the most serious problem behsane care is not
available because most of the doctors have died. Similadlp is not available
for people with radiation sickness, stab wounds, and ceidpungs. Most of the
injured people die.

1.4 Defenses

The basic idea of defense is the same regardless of form dénreait is a combi-

nation of active and passive measures. First, one triesnomaze the number of
enemy weapons that strike their targets. Second, one eri@&imize the damage
caused by the ones that do strike.

e Active defensegefer to attempts to minimize damage of incoming enemy
weapons by reducing the number of weapons the reach thgetsar This
can be done by either reducing the number of weapons the ememgges
to launch or spoiling their aiming so they miss their targegence nuclear
weapons are delivered from the air, active defenses involaly shooting
down enemy planes and missiles.

Shooting down missiles is exceedingly difficult, espegidlthe missile car-
ries MIRVs. The question here vghen to attempt interception. The ballistic
trajectory has four phases:

1. Boost (few minutes): missile launched through atmosphere; loedét
stroy, too little warning time; must be done by spaced-basgeapons
and computer;

2. Post-boost (few minutes): rockets no longer accelerating, some MIRVs
may have detached but still flying alongside the bus; sambéagedor
intercepting purposes;



3. Mid-course (20-25 minutes): warheads, along with decoys, travel in
different directions in space; time to react but too manynflyobjects
(tens of thousands), unable to tell warheads from decoys;

4. Terminal (less than a minute): warheads hurtle toward their targedsigh
the atmosphere; defender can tell warheads from decoys esttby
them but even high-altitude explosions would level whateven the
ground beneath; not useful for protecting cities;

e Passive defenseprotect against the enemy weapons that get through the
active defenses and hit their targets. These involve patipas to absorb the
damage the weapons inflict. Passive defenses against nu@apons take
three primary forms: concealment, hardening, and dispefdargets. The
guestion here ighat to protect.

— Concealmentis simply the hiding of targets including measures to de-
ceive the enemy. This can be quite difficult in an open socaaty in
the age of space satellites.

— Dispersalof targets makes them difficult to destroy because they are ei
ther not kept together in one place (e.g. bomber force iseseat across
the U.S., and so it is necessary to attack many bases to yésstate-
gically valuable plants are not concentrated in one areapecause
they are mobile and difficult to find (e.g. missiles mountedracks or
railcars that are constantly on the move). Protection afigns is also
possible througlevacuation but this is not feasible for large densely
populated cities.

— Hardening can be used to protect weapons (e.g. hardening missile si-
los) or civilians (e.g. building shelters). This involvestiing a shield
between the bomb and whatever is being protected. To prpésgile
from nuclear bombs, one must worry not only about the themadit
ation and the blastb{ast shelter9, but also against nuclear radiation
(fallout shelters).

Because of interception problems, and difficulty of evacumgtdefense
of cities is impossible but that of hardened ICBM silos feasilil takes
2 warheads to destroy a silo but 1 to obliterate a city. Moseadefense
of silos means ground-based weapons and interception itethenal

phase. However, the public usually does not like spendingey@n

protecting rockets instead of cities.

Civil defenses in the U.S. have never been very good. On ong, bla@ coun-
try has more than enough fallout shelter spaces for theeeptipulation, a good
highway system that might facilitate evacuation, a sopfagtd communications



network, and enormous resources of medical supplies. Ootltee hand, the shel-
ters are not well organized, and many lack basis necesdikiesvater. Evacuation
plans are chaotic and are constantly reorganized. It isvest elear that a city the
size of New York can be evacuated at all in anything less tharoath. No civil
defense training for the citizens.

The Russians, on the other hand, had devoted consideradi@ttto civil de-
fenses, with compulsory training for all citizens. Eaclizeih is assigned to a spe-
cific evacuation area, and even back in 1978 the CIA reporgdhle Soviets were
organizing a huge nationwide program for homeland defe@$eourse, the very
nature of the regime has facilitated population control. 3Wall study the implica-
tions of a good civil defense later on.

1.5 Warning Systems

The critical question for a successful defenseaidy warning. Warning is essential
for most of the defensive systems to work, and in large pddrdenes the amount
of damage suffered in an attack. Note that “minimizing” ectpe fatalities still
leaves us reckoning deathrsthe tens of millions. The cities are extremely vulner-
able to large-yield bombs that neither have to be accuraterlarge quantities to
inflict absolute devastation.

2 Nuclear Deterrence

In the classical logic of war, force (or the threat to use édiis applied to coerce the
opponent to concede. The pain makes the adversary’s situaifficiently unpleas-
ant and its continuation reduces his chances of victory acre¢ases the probability
of more pain, all of which combine to get him to capitulate. Ngge studied various
ways in which force can be used to bring coercive pressureda b

Deterrence and compellence are both forms of coercion éiaion the condi-
tional threats and promises, and their success dependsandtibility of these
moves. This credibility hinges on the players capacity ttvde on the threats,
which involves both his capability to inflict damage and iypilo absorb the costs
of doing so. A state’punitive capability is its ability to impose costs on its op-
ponent. A state’'slefensive capability is its ability to prevent the opponent from
hurting it. The greater the punitive capability, the morg¢atescan punish its oppo-
nent. The greater the defensive capability, the less iteg@pt can punish it.

Both capabilities can contribute to the credibility of thiieand hence to the suc-
cess of deterrence and compellence. The most obvious egasmgplgood punitive
capability coupled with a good defensive capability. Thes#h then essentially
consists of two parts: (i) | can hurt you a lot, and (b) you arirurt me in return.

Before the advent of nuclear weapons, these two types of digslwere related
to each other: a state’s punitive capability depended oopgfsonent’'s defensive
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capability. In other words, the ability of one state to impa®sts on its opponent
depended on the ability of its opponent to defend itself. sSTtaven if one had an
excellent army, a good defense would make it relatively &dfsctive. Excellent

planes can be rendered rather ineffectual by an equally goedefense system.
More generally, the military tended to combine both capidsl, and destroying

the defenses would normally render the punitive capadslitneffective.

As we have seen, in the classical logic of war, the purposebfifig was to de-
stroy the opponent’s defensive strength through the mylitantest. In this process
of mutual coercion each side attempts to impose great costiseoopponent and
convince him that non-compliance would be more painful tbapitulation. Once
the military contest is over, the defeated state is at thecynef the victor, who
proceeds to exert coercive pressure through the latent fusece: now that the
opponent is defenseless and at his mercy, the victor caatéméo inflict pain with
impudence unless the opponent comes to terms.

The coming of the nuclear era undercut the classic logic ofoyaeparating the
ability to punish the enemy fromthe ability to limit the punishment one might suffer.
With nuclear weapons, it is no longer necessary to overcbmemnemy’s defenses
in order to inflict pain, which means that one can proceed &aon without de-
feating him militarily. Furthermore, the enemy’s inalyilio protect himself against
nuclear weapons does not necessarily diminish his capatailinflict damage with
nuclear weapons.

2.1 Preventive War

At first, the U.S. enjoyed a monopoly on nuclear power andulcdexert coercive

pressure on its opponents by threatening to use atomic bagdsst which there
was no recourse. The original strategy for containing thee$® did rely on the

nuclear threat explicitly because the U.S. lacked the autiveal forces to oppose
a large-scale invasion of Europe by the Red Army. Puttingeasidral and ethi-

cal issues for the moment, such a threat would be crediblausecthere was no
punishment the USSR could inflict in return.

For some time, people discussed the possibility of laurgchipreventive war
while the U.S. was ahead in the nuclear arms race. The lodltais(a) nuclear
war with the Soviet Union is inevitable, (b) a surprise firstke would give the
attacker incredibly good odds for winning, and thereforis ibetter to fight now
from the position of strength rather than later. This patéicidea never really got
off the ground mostly because it is extremely difficult foreatbcracy to start with a
surprise attack a nuclear war in cold blood, especially vdusm a war would mean
the deaths of millions of civilians. The logic of the argurhess further undercut
when the Russians developed their own nuclear capabilitystoekpiled nukes
in such abundance that it was dubious whether even a firke stiould destroy a
sufficiently large number of those.
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2.2 Surprise Attack (Preemptive War)

However, in 1949 things changed with the Soviet acquisitibthe atomic bomb.
As NSC-68 duly noted, the fundamental strategy had to adagflect this devel-
opment. Although the USSR could not possibly hurt the U.8tlie time being
directly (it had relatively few and limited means of delivey the nuclear weapons
to America), it could threaten the European allies with eacldestruction. Al-
though the U.S. could still inflict great pain on the Sovietiddnwithout it being
able to reciprocate on American soil, the USSR could seyela@inage the Western
powers. This threat would restrain the U.S. from relying oclear weapons for
deterrence.

Because both sides had only limited stockpiles of nuclearpaes, and the
means of delivery were restricted to bombers, a lot of tmgkivent intocrisis
stability, or the probability that a crisis will end in war. The problevith having
a nuclear forcevulnerable to surprise attack was simple: it gave incentives to the
opponent to attack preemptively in order to destroy thdiegtay capability of its
enemy.

If American retaliatory forces are vulnerable, the USSR Mche tempted to
remove the danger to itself they represent by launchipgeamptive attack If
the USSR could launch such a premeditated surprise attatkeod.S., it could
hope to destroy most of America’s nuclear forces, and pteetaliatory damage to
itself. The ability to launch an attack that would elimintte opponent’s retaliatory
punitive capability is calledirst-strike capability .

Of course, because the USSR would have such incentivesrigia starts, the
U.S. would be tempted to preempt itself and strike first beeatuwould reason that
a Soviet strike is forthcoming. Thus, the vulnerability afets own forces would
tempt one to initiate nuclear war. But now the USSR would berawé such in-
centives to preempt the preemption, and would itself tryutog the gun. These
expectations would create a vicious spiral and make eacbnaup extremely ner-
vous and trigger-happy. A crisis under such conditions wdnaé severely unstable
because it is very likely to end in nuclear war.

2.3 Crisis Stability

To ensure crisis stability, each side therefore had inteieasmaking both its own
nuclear forcegand the nuclear forces of its opponent invulnerable to surprise attack.
While the first is straightforward (you always want to protgatir own forces), the
latter requires some thinking: why should you want to helprnygnemy protect his
forces? We have already seen the logi¢hedynamics of mutual alarm. If your
opponent’s forces are vulnerable, you will be tempted tikestat them during a
crisis. Knowing your incentives, your opponent would be pésad to preempt and
strike first in order to neutralize some of your capabilitye @hter the expectations
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spiral again. The only way out is for both sides to feel setih@éneither he nor the
opponent have any incentives to strike first.

Some imperfect measures for improving the defenses of tiadiatery forces
included airborne alert (some portion for strategic boralse always in the air
so they cannot be destroyed on the ground by a surprise gttagkthis form of
dispersal proved to be too costly and prone to accident. arqtassive defense
involved hardening of missile silos, and the developmenaaifve systems that
would intercept incoming bombers and missiles.

Very soon, however, it was discovered that the prospect oba glefensive sys-
tem would make crises unstable again. This is because aadecie one’s vul-
nerability would make one more likely to take on risks, irasig the dangers of
escalation. The only way out was in stockpiling enormousngjtias of nuclear
weapons: the sheer number of warheads and multiple pagsgibr their delivery
would render any sort of first-strike futile because it cosdder hope to neutralize
the retaliatory capability of the opponent given the sizésohuclear forces.

2.4 Mutually Assured Destruction

Both sides eventually acquiresttcond-strike capability That is, each could ab-
sorb a nuclear attack on itself and then retaliate with astetiag nuclear strike of
its own. Each had enough nukes to survive an initial attadkreeby sheer number
of targets (too many nukes to destroy) or by making themivelgtinvulnerable—
hardened silos for rockets could survive almost anythirgrtsbf a direct hit, nu-
clear submarines were difficult to detect and hunt downtesjra air bombers were
airborne and not easy to intercept. Notice that this leadsveokill: both sides
stockpile enough weapons to destroy the entire world sktiaras over. This has
led many to criticize such behavior as wasteful and irratiofdowever, the crit-
icism misses the point: nobody intended to use all weapona &trike; the goal
was to survive a strike with enough forces to launch the pumgscounter-stroke.
It does not matter if you can destroy the entire world when gxpect to lose 80%
of your capability before you even respond.

This was thenuclear revolution. Once both sides could annihilate each other
even after a devastating attack of the opponent, the thwaade nuclear weapons
lost all credibility. In terms of our discussion of the cless logic of war, having
great punitive capability did not reduce the other sidefedsive capability: de-
stroying much of its military forces did not render it defeless and did not protect
from retaliation. Thus, the threat to hurt became incrediiiow could the US
threaten to launch a massive nuclear attack when doing stwwuevitably bring
its own destruction?

The era ofMutually Assured Destruction (MAD) had arrived, and with it, the
problem of credible use of nuclear threats. We have alrestyisised several ways
of dealing with the problem. You should recall the threat teaves something to
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chance, and the strategy of limited war. MAD removes the ééaurprise attack,
and therefore reduces the incentive to preempt: there’seed to go first when
you would still get hammered even if you succeed. This magesmuch more
stable and reduced the risk of war by eliminating the feahefdpponent jumping
the gun. It is worth noting, however, that this logic only wW®mwhen both sides
have second-strike capability. That is, it does not workirsgjaopponents such
as North Korea or, eventually, Iran, who have a very smallearcarsenal with
very limited capabilities. Against such opponents, the.$tffl has a first-strike
capability, which means crises are susceptible to destatidn through the fear of
preemption. (This may explain, in part, why the North Korgaave long insisted
on a formal pledge by the U.S. that we would not attack them.)

3 Accidental War

By accidental, ornadvertent, war we mean one that is caused either by a mechan-
ical accident or by loss of political control due either tospalculation or rapid
military developments.

In January 1963, Secretary of Defense Robert McNamara atfaed full-scale
nuclear war could be triggered bypgacetime accidensimilar to the crashes of
American aircraft carrying nuclear weapons in North Caekimd in Texas. In the
NC crash, all but one of the safety systems of the bomb faded,a nuclear ex-
plosion was avoided almost by miracle. It is not exactly cleav such an accident
could trigger a war but one might imagine that in the confasarrounding the
news of a nuclear explosion over American soil, the govemtmeay not be quite
clear about its source, and may authorize escalation tafeit that will frighten
the Soviets. However, it seems highly unlikely that the W8uld launch an attack
on the Soviets before ascertaining the facts, especiatlggus®e a surprise attack by
the USSR would not involve one isolated nuclear device.

Of more concern is the fact that there has been about 40 atsifteat we know
of), and some of them resulted in nuclear warheads beingatasta or contami-
nating with radiation significant areas. These seriousdetds are not peculiar to
either side although the West seems to lead the way with diofotne ten most
dangerous air ones, and the Soviets have had a much pooved ith their sub-
marines. However, it is very doubtful that a nuclear statelaianitiate full-scale
war following an accident, not in the least because everylimdware of the pos-
sibility of such accidents, so great precaution is takeretify the genuineness of
the threat.

A similar logic rules out wars triggered byfalse alarm of the early warning
system The public used to be frightened by journalists reportiow fa flock of
birds caused a computer to go haywire, sending the nucleab&s scrambling
and getting the system to ready the missiles. Instead oéasing the public’s
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confidence in the detection system, these events have fgrerased fear that
such accidents could send the missiles flying.

However, it is well-known that the early warning system ias@ve and prone
to false alarms (after all, you would rather have a falsenaltirat turns out to be
a flock of birds than no alarm that turns out to be a flock of rarctaissiles). No
retaliation is possible on the warning of a single radarn@tatand the electronic
hallucination of the early warning system can be confirmeather devices that
are less susceptible to it. Computers are constantly mamit@verything from
aircraft movements, meteorological patterns, biologp=tterns (bird migration),
orbital patterns, and are fed data from previous false aarm

The whole system is so loaded with redundancy mechanism$adrshfe de-
vices that one may actually be forgiven for doubting itsigbib retaliate if the real
attack comes. There are safety devices guarding everyttong physical access
to the nuclear warheads, their loading on delivery systehesr arming, and the
process of authorizing the launch.

This is not to say that close calls do not happen. During theaGudissile
Crisis (October 28), NORAD was notified that a nuclear missas Vaunched from
Cuba and was about to hit Tampa, Florida. A brief period ofriagewaiting for the
detonation followed and after it failed to materialized pgolf investigation revealed
that a radar operator had mistakenly inserted a test tapdading an attack from
Cuba into the system, causing the the control room officerswér@ unaware of
this to trigger the alarm. It should be emphasized, howeliat, NORAD waited,
probably because they thought that an unprovoked attatkargingle missile from
Cuba was highly unlikely.

Theunauthorized launchof a nuclear device has been an enduring fear for many
people. This is what most analysts have in mind when theyahtut accidental
war. Even McNamara in the above example was assuming thatdbdéem would
come from the inability to trust the military leadership notump the gun under
pressure. This is most common nightmare scenario: theamyildverreacts to some
accident and sends things spiralling out of control degpiéebest efforts of the
civilian leadership to control them.

In one of these scenarios, a local commander goes crazy amchies the nukes
on his own. In another, a local commander under the escglptessure of a crisis
(and perhaps under conventional attack) retaliates imdefeith nuclear weapons.
In either case, it is not the intention of his government &éotst nuclear war but one
begins inadvertently anyway because oflttes of political control.

The system of checks, safeguards, and fail-safe mechadissigned to prevent
this is fairly extensive. First, the personnel safety measisubject each person
involved with the launch of weapons to psychological teatslzackground checks
to ensure his or her emotional and political stability. Altigh not absolutely ef-
fective, these tests do screen out potentially unsuitadeidates. These measures
are also administered at frequent intervals while the peisson duty to ensure that
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new factors and the work stress have not changed the or@ssakssment.

After the personnel measures come the physical safety eletiat ensure that
the weapon cannot be launched without confirmed authasizatiThe President
is the only one who can authorize launch and he has randoemgrgted security
codes that are periodically changed that are necessargrtalst process. There-
after, every step involves additional sequences to beanhtdrprecise time-limited
intervals. A failure at any of these steps requires that tioegss be restarted at
a high level. Finally, once the weapon launch crew receiiesconfirmed autho-
rization, the actual launch requires the presence of at teaspeople who have to
perform synchronized tasks in a short period of time. Thaskstare designed in a
way to make it impossible for a single person to accompligmthThis system is
fool-proof, and the chance of mishap is vanishingly small.

However, this does not prevent the physical takeover ofilegsand unautho-
rized launch. To this end, the physical security of the weagad its launch system
must be ensured. Usually, nuclear warheads are storecaselyerom their deliv-
ery systems and are transported in secret and under heaxy Wwhan necessary.
The NATO launch crews in Europe must be multi-national. altgh the U.S. has
stockpiled nuclear warheads in several countries in Eyrthpetreaties stipulate
that they would not be used without the consent of the hostigwrents. The So-
viets have gone further: they have never given control ofearovarheads to any
of their allies. They have only installed launch systemshawe kept the warheads
and so none of their satellites was ever able to launch a austeke. Given the
nuclear proliferation in Europe (France, Britain), the Wi&.not have such control.

This does not rule out the last possibility: a commander updessure launches
nuclear weapons in self-defense. Although precautionthfsreventuality are also
common, they may not be very effective. For example, if thiaddn site is far from
the center of control and there is a distinct possibility t@nmunications between
them could be severed in war, then the local commander mayth®razed to
use the nuclear weapons under his control. In peacetimgewituld not normally
constitute a grave danger, because of the safety devices, d@risis situation the
commander might be given extended temporary authority.

Such an extreme danger existed during the Cuban Missile Giisisugh the
Americans were not aware of it at the time. When the U.S. weaadlwith in-
vasion plans, the administration did not know that many &omuclear missiles
were armed and operational, and, more importantly, theiwmanders could actu-
ally fire them. It is not difficult to imagine a commander whodnhimself under
fire, defending against a massive invasion by the Americaits,communications
to Moscow cut, ordering the launch of the weapon under higrobrit is precisely
this danger, of which the Soviets were well aware, that chd$eushchev extreme
apprehension and stress. He knew that the two superpoweesrwening large
risks and he further knew that the Americans did not know aliotience, he had
to back down.
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The U.S. also had a serious problem with a similar issue duhe crisis. At
Malmstrom Air Force Base in Montana, the local officers jeigged the Minute-
man missiles and gave themselves the independent auttmidgynch them. This
was only belatedly discovered after the crisis.

Finally, there is the possibility of accidents occurringidg the crisis. Unlike
peacetime accidents, these may be very dangerous becauggpitnent, who acts
under intense pressure, may overreact, sending the prgiesting out of control.
A bomber loaded with nuclear weapons may crash and the sidgiges may fail,
resulting in an explosion. Or it may be taken out by an eneniytdigif it gets too
close to the opponent’s territory. Or a local commander mstoot down a plane
causing the other side to suspect the beginning of a genaakaand triggering
a fatal escalatory step. But of course, this danger inhereahy crisis is used in
part to generate the risk of war by the threat that leaves gongeto chance. Itis
difficult to quantify such risks and as a result it is probaibtpossible to use such
a strategy with any precision, especially because faikssifinal.

The Cuban missile crisis saw several such accidents. Faniost when the
crisis began, SAC secretly installed nuclear warheads pe of the ten ICBMs
at Vandenberg Air Force Base which was normally an ICBM test sitel was
probably known to be one to the Soviets. At the height of ti@s;rthey launched
the tenth (non-nuclear) missile on a routine ICBM test ove Rheific without even
pausing to think how the Soviets might react to this.

The Soviets themselves had problems with control when Kithusv learned that
an American U-2 spy plane was shot down over Cuba without Hisoazation.
It seems that he was led to believe the Cubans had done it eweghtht was the
Soviet local commander who had ordered it on his own authdtiis also sobering
to learn that the Soviet commanders had planned a nuclées stt Guantanamo
in case of U.S. attack on the island.

Then there was the incident on the American side when a U42epsdrayed
into Soviet airspace during the crisis. The Russians lauhéighters to get it,
and the Americans scrambled interceptors to protect it aodreit back to safety.
The problem was that because of the crisis alert, the irpesce were armed with
nuclear missiles that the pilots could use. What if the Sduggtters had gotten
close enough to threaten the U-2 or the interceptors? WhheifkS. warplanes
had shot down a Soviet fighter with a nuclear weapon? What iBtheets thought
the U-2 flight was a last-minute reconnaissance missiontbedd SSR as a prelude
to an all-out attack? In the event, this did not happen andUt2ereturned safely
to Alaska. As Kennedy remarked upon learning about thig #itecrisis, “There’s
always some son of a bitch who doesn’t get the word.”

The overall impression is that the danger of accidental wayuite slight, and
whatever risks exist, the policy-makers have taken int@act The real danger
therefore does not come from accidents, but from delibetatésions that might
be based on fear, pressure, misinformation, or plain bad Muhile the dangers of

17



nuclear war should make everyone involved exceedinglyi@asitvith any sort of
brinkmanship, it may not necessarily do so, especially whesmes to taking risks
that may cause the opponent to back down. Fortunately, 2 dSsis taught both
sides that brinkmanship is too nerve-racking and too Jel#&di be a useful policy

instrument. It is perhaps no coincidence that it was nealyrattempted again in
this form.
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