AIR WAR COLLEGE

AIR UNIVERSITY

THE INTERCONTINENTAL BALLISTIC MISSILE
AND
POST COLD WAR DETERRENCE
by
Kevin P. O’Rourke, Lt Col, USAF

A Research Report Submitted to the Faculty
In Partial Fulfillment of the Graduation Requirements

17 February 2010

Distribution A: Approved for public release; distribution unlimited.

Form Approved
OMB No. 0704-0188

Report Documentation Page

Public reporting burden for the collection of information is estimated to average 1 hour per response, including the time for reviewing instructions, searching existing data sources, gathering and
maintaining the data needed, and completing and reviewing the collection of information. Send comments regarding this burden estimate or any other aspect of this collection of information,
including suggestions for reducing this burden, to Washington Headquarters Services, Directorate for Information Operations and Reports, 1215 Jefferson Davis Highway, Suite 1204, Arlington
VA 22202-4302. Respondents should be aware that notwithstanding any other provision of law, no person shall be subject to a penalty for failing to comply with a collection of information if it
does not display a currently valid OMB control number.

1. REPORT DATE

3. DATES COVERED
2. REPORT TYPE

17 FEB 2010

00-00-2010 to 00-00-2010

4. TITLE AND SUBTITLE

5a. CONTRACT NUMBER

The Intercontinental Ballistic Missile and Post Cold War Deterrence

5b. GRANT NUMBER
5c. PROGRAM ELEMENT NUMBER

6. AUTHOR(S)

5d. PROJECT NUMBER
5e. TASK NUMBER
5f. WORK UNIT NUMBER

7. PERFORMING ORGANIZATION NAME(S) AND ADDRESS(ES)

8. PERFORMING ORGANIZATION
REPORT NUMBER

Air Force Institute of Technology,2950 Hobson
Way,WPAFB,OH,45433-7765
9. SPONSORING/MONITORING AGENCY NAME(S) AND ADDRESS(ES)

10. SPONSOR/MONITOR’S ACRONYM(S)
11. SPONSOR/MONITOR’S REPORT
NUMBER(S)

12. DISTRIBUTION/AVAILABILITY STATEMENT

Approved for public release; distribution unlimited
13. SUPPLEMENTARY NOTES
14. ABSTRACT

Reviews the relevance of the Minuteman III Intercontinental Ballistic Missile with regard to Post Cold
War deterrence with regard to military and political utility.
15. SUBJECT TERMS
16. SECURITY CLASSIFICATION OF:
a. REPORT

b. ABSTRACT

c. THIS PAGE

unclassified

unclassified

unclassified

17. LIMITATION OF
ABSTRACT

18. NUMBER
OF PAGES

Same as
Report (SAR)

33

19a. NAME OF
RESPONSIBLE PERSON

Standard Form 298 (Rev. 8-98)
Prescribed by ANSI Std Z39-18

DISCLAIMER
The views expressed in this academic research paper are those of the author and do not reflect
the official policy or position of the US government or the Department of Defense. In
accordance with Air Force Instruction 51-303, it is not copyrighted, but is the property of the
United States government.

Biography
Lt Col Kevin O’Rourke graduated from the Pennsylvania State University with a
bachelor of science in electrical engineering and was commissioned through the Air Force
Reserve Officer Training Corps program. Following his commissioning, he attended
Undergraduate Space Training and served as an orbit analyst. Next, he attended Undergraduate
Missile Training and completed a tour as a Peacekeeper LGM-118A ICBM crew commander,
instructor, and evaluator. He has served in staff tours at the numbered air force, major command,
service headquarters, and combatant command levels to include serving as a nuclear effects
damage analyst at US Strategic Command. Lt Col O’Rourke is a 1999 distinguished graduate of
the Air Force Institute of Technology with a master of science degree in operations analysis and
a 2004 resident graduate of Air Command and Staff College. Immediately prior to attending Air
War College, Lt Col O’Rourke commanded the training support squadron at Keesler Air Force
Base, Mississippi, where he led development, deployment, and sustainment of missile operations
and ground missile warning simulators for Air Education and Training Command and Air Force
Space Command.

Introduction
Politicians and military leaders often site deterrence—specifically nuclear deterrence—as
a backdrop for United States national security relations. Nuclear deterrence is regarded as a
foundational underpinning of international relations. The US Minuteman III (MM III)
Intercontinental Ballistic Missile (ICBM) force has been a valuable element of American
deterrence for over 50 years, but the world strategic environment has significantly altered the
context in which this non-mobile ballistic missile system exists. With new political realities and
technological capabilities, the MM III ICBM—in its current operational configuration—has been
rendered superfluous with regard to strategic nuclear deterrence.
This paper will explore those geopolitical and technological changes with regard to
deterrence theory and the MM III system, and will recommend adjustments to US strategic
posture. First, this paper will discuss deterrent theory and the goal of deterrence. Second, this
paper will review the background of the ICBM by examining the evolution of politics and
advancement of technology that shaped the current US strategic deterrent posture. Specifically,
national security concerns coupled with existent technical constraints led to the deployment of
the ICBM as part of a strategic nuclear triad that capitalized on the ICBM’s positive attributes.
Third, this paper will provide rationale for why the MM III is no longer relevant to strategic
deterrence by explaining its decreased military utility, diminished deterrent utility, and those
factors that make its use untenable. It is the convergence of these factors that undercuts the
fundamental nature of deterrence—capability and credibility. Finally, this paper provides
suggestions for an updated US nuclear posture. Recommendations include deploying a
survivable land-based deterrent, adopting and announcing a minimal deterrence policy, and
conducting a conventional versus nuclear capabilities assessment. Ultimately, the US should
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evolve its strategic deterrent posture and adopt new deterrent policies to best serve continuing
national security objectives.

Nuclear Deterrence
Nuclear deterrence has been a de facto foundational underpinning of modern
international relations for all states, but especially the nuclear states.1 At the core of deterrence
theory, the goal is to prevent, or deter, an adversary from exercising an undesired course of
action either by reducing his expected gain or by increasing his perceived cost to such an extent
that the course becomes undesirable.2 With regard to nuclear deterrence, the threat of nuclear
retaliation—either as a response to an attack or a first strike to defend vital national interests—
results in ―too high a cost‖ to the adversary. Examples include the US threat of a nuclear strike
during the Cuban Missile Crisis and the promise of nuclear retaliation against the USSR in
response to an attack on the US or NATO.3
Deterrence theory assumes that a rational adversary will conduct a cost/benefit analysis
that results in a conclusion that a course of action will not be worth undertaking and is thusly
deterred. Attributed as fundamental to successfully deterring an adversary is a demonstrated
credible capability, a credible will to use the capability, and a communicated promise to use the
capability. Capabilities vulnerable to a first strike undermine deterrent stability as they are ―use
or lose‖—specifically they invite a first strike or compel a hasty response.4 Survivable weapons
are credible as they are protected from preemptive destruction and available for a retaliatory
strike. This will have special relevance with regard to the MM III as it pertains to modern
deterrence.
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There are several variations to the implementation of deterrence—direct, extended
(indirect or ―umbrella‖), and ambiguous—that alter the nature of who is deterring whom. But
the fundamental core remains the same: threat of a costly response. Several states cite nuclear
deterrence as a fundamental element of nation security, including US,5 Russia,6 France,7 United
Kingdom,8 China,9 India,10 Pakistan,11and North Korea.12 The United States and Russia have
fielded nuclear forces at levels that strive for parity. These ―warfighting‖ force levels strive for a
strategic balance of enough weapons to annihilate opposing nuclear weapons and facilities.13
Other nations— France, UK, China, India, Pakistan, and Israel—have adopted minimal
deterrence postures, i.e., they maintain only enough weapons to inflict an unacceptable
punishment on an opponent.14 Augmenting its claimed nuclear capability, North Korea operates
with a conventional deterrence, e.g., significant military capabilities such that it could inflict
staggering damages on South Korea using conventional forces alone.15
These nuclear states deter directly with their own arsenals, but other states, e.g., Japan,
Australia, and NATO allies, benefit from extended, or umbrella, deterrence by relying upon a
promise of US nuclear retaliation if they are attacked.16 This form of deterrence requires belief
that the promise of retaliation in accordance with mutual defense treaties will be carried out.
Uncertainty in this promise was cited as one of the reasons the UK developed their own deterrent
arsenal, to provide a ―second decision center‖ willing to employ if the US would not respond on
behalf of the UK.17 France had similar motivations in developing their own capability.18
Current US nuclear forces consist of a triad that includes the ICBM.

Shaping Deterrence and the ICBM
The ICBM made sense in the political and technological environment of the Cold War.
The US required a weapon system that could deter and respond to a surprise strike, either by
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launching quickly before being struck or by surviving the attack for future use—the ICBM
provided both of these characteristics. ICBMs could be geographically dispersed and deployed
in sufficient numbers to achieve strategic parity with the USSR.19
Fearing a disarming surprise attack, US nuclear forces were readied and on continuous
alert. Accuracies were low and required a large weapon yield to damage hardened targets. With
these operational considerations, the technological benefits of an ICBMs increased throw weight
(for heavier warheads or longer ranges) coupled with an increased accuracy would result in
better target kill. ICBMs were newly available, the size of the missile would not constrained by
the hull of a submarine, and—unlike vulnerable aircraft—the silos would be hard enough to
survive against an inaccurate Soviet strike. Thus the ICBM secured a spot in the nuclear
deterrent triad along with bomber and submarine-launched ballistic missiles. Studies called for a
two-to-one missile to target ratio, i.e., 600 Soviet targets required 1,200 ICBMs, however
Secretary of Defense McNamara deemed 1,000 would be sufficient.20 At the height of the cold
war, the US fielded 1,054 ICBM silos.21
When fielded, the ICBM had survivability and effectiveness as compelling positive
weapon system attributes. Its dispersed basing would require a barrage assault in large numbers
to neutralize.22 The hardened silos provided survivable basing that could ride out an attack—
when built in the 1960s, ICBM silos were regarded as ―essentially invulnerable‖ due to
limitations of Soviet technologies.23
A ballistic flight path to enemy territory gave a high probability of damage to adversary
targets. The ICBM would be able to successfully penetrate Soviet airspace and detonate on
target; it would not be subject to attrition by enemy air defenses as would the bomber force. An
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on alert status provided an immediate strike capability. The ICBM warhead would also be an
effective hedge against failures in other legs of the triad, either delivery systems or warheads.
During the Cold War, for these reasons, the ICBM was a complimentary part of the
strategic triad; it is included by default as part of strategic forces in the ―new triad‖ but with no
rationale provided for maintaining a triad.24,25 What was appropriate for the security
environment, politics and technology of the Cold War, however, is not necessary appropriate for
today.

Obsolescence of the Fixed ICBM
Due to political and technological changes, the MM III’s historically positive operational
attributes have ceased to possess significant relevance for the US deterrent arsenal and nuclear
deterrence writ large. The positive employment attributes—immediate launch of an effective
nuclear weapon against a cold war target set coupled with its survivable basing—have been
overcome by technological developments and political events. The Minuteman has suffered
from diminished military utility, has lost deterrent utility, and is now untenable for use.
The Minuteman has diminished military utility due to advances in both enemy offensive
systems and adversary defensive measures; it is no longer an effective weapon in the face of peer
competitor capabilities. The MM III is no longer survivable when confronted with peer
offensive capabilities. With silos that were designed and constructed in the early 1960s, the
ICBM is unable to survive versus the current threat. Although there was ―hardness
modification‖ in the mid-to-late 1970s with updates in 2009, adversary offensive systems are
now much more capable—both in terms of improved accuracy and increased yield.26 Studies in
the early 1980s concluded that over 90% of fixed Minuteman III ICBM silos would be destroyed
if Russian missiles could reach an accuracy of 600 feet—current accuracies are assessed as better
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than 200 feet.27,28 Strategic Air Command’s General Richard Ellis stated—in 1981—that
improved accuracy and yield of Russia ―have put our Minuteman at risk to the point where we
could not respond in an effectively coherent manner.‖29 Initially, US silo locations were
unknown to the USSR; today, the US has provided silo coordinates to Russia as part of treaty
obligations.30 Consequently, Minuteman silos are ―soft targets‖ at known locations—as such,
they are no longer survivable and have lost this key deterrent attribute.31
Adversary defenses are also much more capable than when ICBMs were conceived and
deployed. With predictable flight trajectories, ballistic warheads are susceptible to missile
defense intercepts from dedicated anti-ballistic missile (ABM) systems, such as the Moscow
ABM site, as well as advanced air defense systems, to include the Russian S-300, S-400, and S500 systems.32 The currently operational S-300 and S-400 systems claim advanced capabilities
against ballistic missiles at speeds of 4,800 meters per second; Russia has sold these systems to
12 nations.33 One recipient, Iran, claims to have created its own spin-off system even more
sophisticated than the S-300.34 When operational in 2012, the S-500 is expected to outperform
the S-400.35 Ground based missile defenses can easily ―out-proliferate‖ incoming warhead
numbers. The net effect is a lower probability that a ballistic warhead would arrive at its
intended target. A destabilizing loss of deterrent capability could follow from a perception that
inbound ballistic warheads can be defeated.
Additionally, peer competitors are familiar with Minuteman warhead capabilities and
have hardened targets or located potential facilities to render them relatively impervious to a
strike. A target can be hardened to an extent that a successful strike would require a weapon
with such a high yield and degree of accuracy as to be unobtainable.36 For instance, studies
deemed ―both ground bursts and multiple strikes [are] necessary to achieve a high probability of

6

destroying the newest hardened Russian silos with W88 or W76 warheads.‖37 And the hardness
of Chinese silos is assessed as comparable.38
Would-be target facilities can also be located with regard to terrain features such that they
are shielded from attack via estimated ballistic trajectories. Chinese DF-5A ICBMs are sheltered
in a network of deep underground tunnels beneath high mountains to ensure survivability.39
Many vital strategic facilities are constructed deeply buried underground. They are impervious
to all but ―earth-penetrating‖ nuclear weapons.40 Unfortunately, the Minuteman warhead is not
―earth-penetrating.‖ The net effect is a reduced likelihood that a MM III warhead would damage
a sufficiently hardened target. This perception also diminishes deterrent credibility.
In addition to this loss of military utility against peer competitors, the Minuteman has lost
deterrent utility due to new threats that are non-responsive to Minuteman deterrence. ICBMs
were deployed in response to a Warsaw Pact threat and consequently optimized for targets in that
general vicinity. Simple calculations based on the Air Force’s published range estimate of 6,000
miles rapidly exclude large portions of the globe which are invulnerable to strike and hence not
within a sphere of deterrent influence, to include Southern China, Iran, India, Pakistan, and SubSaharan Africa.41 However, some sources claim the MM III has a range of up to 8,000 miles
which includes the entire globe except the southern-most portions of Africa and the Indian subcontinent.42 Figure 1 depicts range arcs from Minot AFB at 6,000, 7,000, and 8,000 miles.
However, with an assumed longer range, MM III ballistic flight paths to nuclear states
require a launch toward and overflight of Russia for any target (excepting those in Europe or
Africa). This in itself would trigger the Russian early warning network. Figure 2 depicts launch
arcs.
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6,000 miles
7,000 miles
8,000 miles
Figure 1. 6,000-, 7,000-, and 8,000-mile range arcs from Minot AFB (MIB).43

Figure 2. Notional launch arcs towards nuclear states overfly Russia (shaded).44
8

But perhaps more problematic, a potential Minuteman ballistic flight may require a
launch azimuth perilously similar to a strike against a Russian target as shown in figure 3. A
great circle route towards Teheran overflies Moscow; a route to Pyongyang approaches
Vladivostok. This ambiguity could be diplomatically problematic at best—at worst, it could
trigger a Russian nuclear strike upon the US.45
This combination of factors—range, overflight, and ambiguity— functionally limits
employment of the Minuteman to Russian targets. This is not surprising as the ICBM was
conceived and built to provide capability and deterrence against the Soviet Union.46

Figure 3. Ambiguous launch arcs threaten Russian strategic areas on the same azimuth.
Depicted are notional launch arcs from Minot AFB (MIB) to Moscow (DME) and Tehran (THR)
and from FE Warren AFB (FEW) to Vladivostok (VVO) and Pyongyang (FNJ).47
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ICBMs were originally deployed for a rapid, instantaneous nuclear launch in response to
the threat of a first strike feared from the USSR; if required, a rapid reaction ICBM force would
immediately deliver a salvo of extreme destruction.48
Today, tensions have significantly relaxed with Russia. The US has no significant fear of
a first strike from Russia or China; both nations would have ―too much to lose‖ in the face of the
response of a reprisal strike from survivable US submarines alone. Existing US survivable
capability represents a sufficient minimum deterrent.49 The Minuteman cannot hold at risk
actively mobile targets; consequently, there is no deterrent utility in the first strike capability that
an alert-force provides. Because they are not survivable, Minuteman does not represent a
sufficiently credible second strike deterrent even in the Cold War mindset. An ICBM first strike
is ―overkill‖ when compared with those states with too much to lose.
The Minuteman adds little deterrence against those states and actors with ―too little to
lose,‖ specifically those without infrastructure held at risk by the MM III weapon system.50
There are states assessed as un-deterred by existing nuclear forces, to include Iran and North
Korea. The constant presence of significant numbers of US conventional forces in South Korea
points to this. Additionally, North Korea possesses sufficient numbers of survivable
conventional weapons to inflict unacceptable losses on South Korea if it chose to do so. This
capability is relatively invulnerable, and in this scenario the Minuteman adds no deterrent
utility.51 Iran has not been deterred from seeking nuclear capabilities. In these scenarios, the
MM III is ―underkill‖ against those with too little to lose.
Non-deterred non-state actors, e.g., Al Qaeda (AQ), operate in a dispersed transitory noncentralized method without sovereign infrastructure. This results in minimal ability to deter by
threatened retaliation with nuclear forces in general. The US was unable to deter attacks on the
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homeland; AQ was not deterred by alert nuclear forces when it conducted its 11 September 2001
attacks against the United States. And the rapid instantaneous launch of a Miniuteman—whose
flight path would transit uninvolved sovereign states—against terrorist targets is highly
improbable. This points to perhaps to a deficiency in the US willingness to use the Minuteman
specifically and nuclear weapons generally.
As previously written, theory states successful deterrence requires a capability coupled
with a perceived willingness to use. While the Minuteman’s military utility has diminished, the
US has also demonstrated a reluctance to use nuclear weapons in any circumstance. In the
author’s opinion, this reluctance stems from an estimation that nuclear weapon employment is
untenable in light of ambiguous effects, acceptable alternatives, and political resistance.
Arguments could be made that the US lacks the political will to use nuclear weapons.
Post-WWII, the US has not employed nuclear weapons in any conflict overseas, even when
losing, e.g., Korea, Vietnam.52 These were not attacks on the homeland, but still there was no
nuclear use in response to 9/11 attacks killing nearly 3,000 on American soil. Based on simple
estimations, the US could have conducted a limited number of nuclear strikes against AQ
locations—suitably isolated targets with no fallout and minimal collateral damage predictions—
in Afghanistan.53 Hence there must be additional factors that preclude use.
In a general sense, the US is unable to employ nuclear systems. Most models to predict
damage effects are highly idealized and most appropriate for Cold War planning scenarios when
collateral effects were secondary considerations. The US has voluntarily abstained from nuclear
testing since 1992.54 Thus, blast, overpressure, thermal, radiation, and fallout effects are largely
ambiguous. Thermal fireball, fallout transport, terrain interaction, blast damage, and population
density models are all highly dependent on the methods and assumptions. This can result in
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variations of over ―four orders of magnitude‖—from hundreds to millions killed.55 A concern
with a Minuteman launch is first stage re-entry could damage populated territory. Together, the
result is uncertain and problematic collateral weapon effects predictions which restrict nuclear
use in all but the most dire of circumstances.
Also restricting is the ambiguous effect on high-technology systems. There have been
numerous advances in technological infrastructure since the last batch of atmospheric and high
altitude tests were conducted by the US and USSR. Vacuum tubes were replaced by transistors;
microwave and fiber optic communication links are now in wide use; satellites have proliferated
by orders of magnitude. Much of the technology of modern society is susceptible to the charged
particles of a nuclear detonation, and space systems are no exception. The US ―Starfish‖ high
altitude test energized the Van Allen Belts and within days disabled three orbiting satellites, as
well as the Telstar satellite launched the day after the test.56 Some sources estimate the impact
on modern space systems to be ―eventual complete loss‖ of everything within certain altitude
ranges.57 This amount of collateral damage—to include significant fratricide—would be
unacceptable. Untoward electromagnetic effects are not limited only to high altitude
detonations.
In lieu of a nuclear weapon, the US arsenal contains many suitable conventional weapon
options. Treaty-based arms reductions have reduced US nuclear force levels to an extent that
there are already too many strategic targets and worldwide adversaries to be targeted exclusively
with nuclear strikes. The US has already accepted a nuclear force level that portends minimum
deterrence, and instead relies upon highly accurate and capable conventional systems for holding
targets at risk and conducting military strikes.
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Highly accurate and capable conventional systems can provide ―nuclear-like‖ target kill
capabilities. These include bunker busting weapons able to penetrate several layers underground
including the 2,000-pound BLU-109/B, 5,000-pound BLU-113, and 5,000-pound BLU-122
penetrator bombs,58 the 21,500-pound Massive Ordnance Air Burst (MOAB) weapon, new
Massive Ordnance Penetrator (MOP) weapon, a 30,000-pound class weapon with the ability to
destroy ―supposedly untouchable facilities…far underground.‖59 High precision, combined with
structure penetrating, ability gives the US a conventional capability to destroy hardened targets
that formerly could only be defeated with a nuclear weapon. It is the combination of
uncertainties in effect, political resistance, and suitable conventional alternatives that belie a
perceived US willingness to use nuclear weapons.
There is no compelling requirement for an immediate nuclear strike of 450 missiles, as
there is no advantage to the ready salvo Minuteman launch for anything outside of pre-planned
and pre-approved mission set. In other cases, the US will have sufficient time to generate an
aircraft or sea-launched mission to conduct the strike. The Minuteman is cited for superb
response time, but although weapon system execution may be short, the political decision
making process will be the constraint.60 Worse, given technical and operational constraints on
use, there is another restriction—the policital impediment.
Tannenwald sums this up with her description of a ―nuclear taboo‖—the bomb is not
―just another weapon.‖ Domestically it is subject to presidential control, while internationally it
is categorized by the UN as a weapon of mass destruction. Popularly it has been vilified as an
abhorrent immoral weapon unacceptable for use. Consequently, US leaders have been
historically constrained from using nuclear weapons.61 The result is enormous political
resistance to using a nuclear weapon, especially when there are substitute conventional options.
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This is not merely a political phenomenon, but has military implications. In a 1996
interview regarding the first Gulf War, General Chuck Horner stated ―even if Sadam Hussein
used a nuclear weapon on us, we would have to retaliate on a conventional basis.‖62
Philosophically, the Minuteman force is still a monolithic Cold War arsenal standing by for a
response against Russia. If the fixed ICBM is now militarily obsolete and politically unusable,
the US should adjust its strategic deterrent posture.

Recommendations: Changing US Nuclear Deterrent Posture
The US should implement nuclear force posture changes and strategic deterrent policy
changes to maintain an assured credible capability commensurate with the threat. These changes
include de-alerting and de-activating the MM III force, preserving survivable deterrent forces,
adopting a minimum deterrent posture, announcing a new nuclear deterrent policy, and
conducting a capabilities shortfall review.
The US should de-alert and deactivate the MM III ICBM force and replace it with a
survivable alternative. De-alerting could be accomplished immediately as was done by President
George H. W. Bush with the bomber and Minuteman II forces.63 Next, deactivation of the 450
launch facilities and 45 launch control centers could follow in a phased plan to remove materiel
and flow personnel where needed, using the Minuteman II, Peacekeeper, and Minuteman IIIDeuce actions as a template.
There is international precedence for deactivating a land-based missile force due to
deterrent obsolescence. The UK stood down their land-based ballistic missile force in 1963.64
France stood down their ballistic missile force in 1995. Similar to US systems, the French
system consisted of fixed hardened launch sites with missiles on constant alert with the range to
strike Warsaw Pact targets. Following a capabilities assessment, French officials assessed the 18
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launch facilities to be vulnerable to enemy, e.g., Russian, preventative strike and the predictable
missile flight paths were vulnerable to enemy defense, i.e., Moscow ABM system. Leaders
concluded that these factors limited the system’s military utility and rendered their fixed ballistic
missiles an ineffective strategic deterrent.65 It is worth noting that the decision to decommission
their missiles was made in lieu of upgrading and modernizing an aging missile force at
substantial expense. France opted to maintain instead a seagoing day-to-day alert capability with
ballistic missile submarines as well as an aircraft force that could be generated to deliver nuclear
strikes.66
In association with a reduced nuclear arsenal, those remaining forces must be preserved
as survivable deterrent elements while advanced deterrent capabilities are developed and fielded.
The US must maintain, upgrade, and procure capabilities to ensure survivability of sea-based
ballistic missile forces. US ballistic missile submarines are currently superior to any adversary
and rely on stealth for their survivability. There is a constant threat, however, that an advance in
detection capabilities could eliminate this advantage. A survivable land-based system could
mitigate this concern.
To reduce the potential vulnerabilities of an entirely sea-based ballistic missile force, US
should acquire a survivable land-based ballistic reserve capability. To overcome the limitations
affecting the current ICBM force, any new system should be survivable with regard to basing
and target penetration. When examining basing concepts, there is a tradeoff between ―dispersed
and survivable‖ and ―consolidated and secure.‖ The optimum plan would incorporate both.
Survivable basing concepts include mobile, hidden, or impervious launch facilities, e.g.,
extremely hardened or extremely deep. Several starting concepts are readily available from
survivable basing studies accomplished in the 1970s and 80s.67 Weapon storage areas should
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also be made survivable to the same extent. Parameters of a replacement system are beyond the
scope of this paper, but could include existing MM III in replacement silos, a garrison-based
road-mobile missile, or a trench mobile missile. ―It might be better to develop a new mobile
ICBM only to improve survivability…such a course would seek to avoid the potentially
destabilizing aspects of counterforce capability, yet it would respond to the growing vulnerability
of silo-based ICBMs.‖68 The 1980s Ground-Launched Cruise Missile squadrons provide suitable
starting point for organization.
Additionally, any ground-based system must have the capability to overcome defenses.
Penetrating warhead concepts, e.g., maneuverable reentry vehicle and hypersonic glide, should
be incorporated to provide an unpredictable flight path to target. Survivable basing and assured
penetration would restore a measure of credibility to our deterrent forces in the face of a capable
peer adversary.
The history of warfare is replete with advances in offenses and defenses countering each
other. Defense of US ICBMs has been essentially stagnant since when the silos were
constructed in the 1960s.69 At the time, survivability was based on the LF being ―hard enough‖
of an enemy strike that would not be accurate enough to damage the structure. Adversaries have
made considerable strides in the advancement of their ICBM survivability with hardened or
mobile systems. But the MM III has foregone the principles of war of maneuver, surprise,
economy of force for in-place expediency.
As highlighted in the ―new triad‖ report, the US must maintain an adequate nuclear
weapons knowledge base to maintain a requisite intellectual capability with regard to nuclear
weapons effects, systems engineering, weapons engineering, facility construction, etc.70 The US
should form, resource, and incentivize a partnership among industry, academia, government, and
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military to establish programs, policies, and capabilities. Prioritized ROTC scholarships for
nuclear engineering students, bonuses for nuclear proficiency, nuclear cadre program, etc.
Requisite to revamping the deployed nuclear force structure, the US should conduct a
conventional capabilities versus nuclear capabilities review. The intent of the review would be
to identify any conventional weapon capability shortfalls, e.g., target types that are insensitive to
current conventional weapons effects, but vulnerable to nuclear weapons. Advances in
conventional weapons capabilities, to include ―bunker busters,‖ ―MOABs,‖ and the recently
tested ―MOP‖ have significantly narrowed the gap between conventional and nuclear
capabilities. Nuclear weapons do possess an advantage in blast and overpressure effects, but
they are not universally effective against all targets. The capabilities review would further
DTRA efforts to identify necessary improvements and upgrades in conventional weapons
capabilities to replace any lost nuclear weapons advantages.
In association with changes to nuclear force structure, the US should implement strategic
nuclear deterrence policy changes and clarify intentions to restore deterrent credibility. These
changes include implementing a minimal deterrence posture, adopting ―no first strike‖ policy,
engaging with nuclear states for force reductions, and openly announcing US strategic nuclear
policy.
Minimal deterrence consists of maintaining only enough nuclear weapons to retaliate
with a response that ―makes the cost too high‖ for an adversary. As previously discussed,
theorists believe the US currently has enough nuclear weapons for minimal deterrence.
Determination of exact levels is beyond the scope of this paper, but a critical review would be
required with careful consideration of the role of a land-based deterrent.
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The US should openly declare a ―no first strike‖ policy to accompany engagement
efforts. The US is repeatedly challenged for not having a ―no first strike‖ policy and questioned
as to why a first strike capability is desired or maintained. China has long advocated that the US
adopt a no first strike policy.71 Such a policy would be intellectually congruent with a minimal
deterrent posture and would demonstrate US commitment to a strategic nuclear philosophy that
is both defense and deterrence focused.72 However, some allies have expressed concern over a
no first strike policy; the US must seek opportunities for diplomatic and defense engagement to
maintain necessary security assurances.73
Adopting a minimal deterrent posture and announcing a no first strike policy provides
renewed opportunity to diplomatically engage with Russia and China for reciprocal nuclear force
reductions consistent with Nuclear Non-proliferation Treaty intent. China has been actively
updating its forces, and Russia is on the cusp of modernizing its strategic nuclear forces.74 Arms
reduction efforts would provide an incentive to hold weapons levels at those agreed upon for
minimum deterrence. Requisite is an enforceable, verifiable framework similar to those included
in previous strategic arms treaties.75

Conclusion
In conclusion, this paper explored geopolitical and technological changes with regard to
deterrence theory, the Minuteman III ICBM, and recommended adjustments to US strategic
posture. First, this paper reviewed nuclear deterrence, explored the advancement of weapons
technology, and provided rationale on why the MM III is no longer relevant for global
deterrence. At the core, the Minuteman III has lost a demonstrated capability and a perceived
credibility to use it thus eroding its fundamental utility to deter. It is the ultimate use-it or lose-it
hair-trigger weapon76—a destabilizing target set that invites a first pre-emptive strike. Moreover,
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it has problematic and uncertain collateral effects and a political resistance to use that makes its
employment untenable.
The US should update its nuclear posture and modify its nuclear force structure by dealerting and then deactivating the MM III ICBM force, replacing it with a survivable deterrent
elements, and adopting a minimal deterrent posture. The US should conduct a capabilities
assessment, develop advanced conventional systems, and formulate and publicize strategic
nuclear policy changes to best serve national security objectives.
An updated nuclear force structure and deterrent policy to match current world political
and technological landscape could provide the US with a new opportunity to lead the world
effort toward verifiable and complete global nuclear disarmament. While some will point to the
folly of the Kellogg-Briand Pact’s attempt to outlaw war, positive precedence for disarmament
exists with US unilateral cessation of chemical weapons program, multilateral restrictions on
offensive biological weapons programs, and nuclear free zone treaties. These efforts are wholly
consistent with US Nuclear Non-Proliferation Treaty signatory obligations to pursue ―complete
and effective [nuclear] disarmament under strict and effective international control.‖77
But in the interim, the US must maintain a credible nuclear deterrent capability. As such,
it should abandon the Minuteman III ICBM—a stagnant and dogmatic portion of the triad—and
replace it with an evolved and more capable land-based system that will be survivable and
effective if needed. This best serves to bolster deterrence and provide for the common defense.

19

Bibliography
"Counterforce Issues for the U.S. Strategic Nuclear Forces." In Background Paper, edited by
Congressional Budget Office. Washington, DC: The Congress of the United States, 1978.
"A Critical Thinking Skill: When Should the US Use Nuclear Weapons?" In Nuclear War, edited
by Bonnie Szumski. St. Paul, MN: Greenhaven Press, 1985.
"DongFeng 5 (CSS-4) Intercontinental Ballistic Missile."
http://www.sinodefence.com/strategic/missile/df5.asp.
"Japan Balks at Limits on U.S. Nukes." The Japan Times,no. 15 September (2009),
http://search.japantimes.co.jp/print/nn20090915a6.html.
"Japan Wary of 'No First-Strike' Proposal." United Press International,no. 13 September (2009),
http://www.upi.com/Top_News/2009/09/13/Japan-wary-of-no-first-strike-proposal/.
"Japan's Nuclear Future: Policy Debate, Prospects, and U.S. Interests." In CRS Reports for
Congress, RL34487. Washington, DC: U.S. Congressional Research Service, 2009.
"LGM-30G Minuteman III." United States Air Force,
http://www.af.mil/information/factsheets/factsheet.asp?fsID=113.
"Minuteman System Upgrades."
http://www.themilitarystandard.com/missile/minuteman/upgrades.php.
"Missile Threat: Minuteman III." The Claremont Institute,
http://www.missilethreat.com/missilesoftheworld/id.79/missile_detail.asp.
"Missile Threat: SS-25." The Claremont Institute,
http://www.missilethreat.com/missilesoftheworld/id.144/missile_detail.asp.
"National Security Concept of the Russian Federation." (2000), http://www.mid.ru/nsosndoc.nsf/1e5f0de28fe77fdcc32575d900298676/36aba64ac09f737fc32575d9002bbf31?
OpenDocument.
"Nonstrategic Nuclear Weapons." In CRS Reports for Congress, RL32572. Washington, DC:
U.S. Congressional Research Service, 2009.
"Nuclear Subs Collide in Atlantic." BBC News, February 16, 2009.
"Nuclear Weapons and U.S. National Security: A Need for New Weapons Programs?" In CRS
Reports for Congress, RL31623. Washington, DC: U.S. Congressional Research Service,
2003.
"Nuclear Weapons in 21st Century U.S. National Security." Washington, DC: Center for
Strategic and International Studies (CSIS), 2008.
"Questioning Nuclear Arms." In Online NewsHour, edited by Margaret Warner: Public
Broadcasting Service, 1996.
"U.S. Nuclear Weapons: Changes in Policy and Force Structure." Washington, DC: U.S.
Congressional Research Service, 2008.
Adam, Patricia, Patrick Beaudouin and Yves Fromion. "Rapport D’information Déposé En
Application De L’article 145 Du Règlement Par La Commission De La Défense
Nationale Et Des Forces Armées Sur L’exécution De La Loi De Programmation Militaire
Pour Les Années 2003 À 2008." Paper presented at the Assemblée Nationale, Paris,
France, January 14, 2009.
Adams, Chris. Inside the Cold War: A Cold Warrior's Reflections. Maxwell AFB, AL: Air
University Press, 1999.
Alagappa, Muthiah, ed. The Long Shadow. Stanford, CA: Stanford University Press, 2008.
20

Arbatov, A. G. and V. Dvorkin. Beyond Nuclear Deterrence: Transforming the US-Russian
Equation: Carnegie Endowment for International Peace, 2006.
Beardsley, Kyle and Victor Asal. "Winning with the Bomb." Journal of Conflict Resolution 53,
no. 2 (2009): 278-301.
Below, Tim D. Q. "Options for US Nuclear Disarmament : Exemplary Leadership or
Extraordinary Lunacy?" Air University, 2008.
Bodman, Samuel, Robert Gates and Condoleeza Rice. "National Security and Nuclear Weapons:
Maintaining Deterrence in the 21st Century: A Statement by the Secretary of Energy,
Secretary of Defense and Secretary of State." 2007.
Boniface, Pascal. "French Nuclear Weapons Policy after the Cold War." In Occasional Paper.
Washington, DC: The Atlantic Council of the United States, 1998.
Bonnetain, Hugues and Philippe Mazzoni. "Histoire De Missiles...Le 1er GMS Du Plateau
D'Albion." http://www.capcomespace.net/dossiers/espace_europeen/albion/.
Burr, William, ed. Launch on Warning: The Development of U.S. Capabilities, 1959-1979.
Edited by William Burr, A National Security Archive Electronic Briefing Book.
Washington, DC: George Washington University National Security Archive, 2001.
Cimbala, S. J. "Nuclear Proliferation and Deterrence in Asia: The View from Vladivostok."
Journal of Slavic Military Studies 20, no. 1 (2007): 61-79.
Cimbala, Stephen J. "U.S. Strategic Nuclear Deterrence: Technical and Policy Challenges." Air
University Review January - March (1987).
Collin, Jean-Marie. "Sarkozy and French Nuclear Deterrence." In BASIC Getting to Zero Papers,
No. 2. Washington, DC: British American Security Information Council, 2008.
Collins, John M. and Elizabeth Ann Severns. "U.S. Strategic Nuclear Force Options." In CRS
Reports for Congress, IB77046. Washington, DC: U.S. Congressional Research Service,
1981.
Committee on the Effects of Nuclear Earth-Penetrator and Other Weapons. Effects of Nuclear
Earth-Penetrator and Other Weapons. Washington, DC: National Academies Press,
2005.
Cooper, David A. "Aligning Disarmament to Nuclear Dangers: Off to a Hasty START?" In
Strategic Forum, 244. Washington DC: Institute for National Strategic Studies, National
Defense University, 2009.
Cordesman, Anthony H. "Trends in the Nuclear Balance: A Comparative Summary of British,
Chinese, French, Russian, and US Weapons." Washington, DC: Center for Strategic and
International Studies, 1999.
Cossa, Ralph A. "Global Nuclear Disarmament: Too Much, Too Soon?" PacNet 29 (2009).
Daalder, Ivo and Jan Lodal. "The Logic of Zero: Toward a World without Nuclear Weapons."
Foreign Affairs 87, no. 6 (2008): 79-95.
Defense Threat Reduction Agency. "Massive Ordnance Penetrator (MOP)."
http://www.dtra.mil/newsservices/fact_sheets/fs_includes/pdf/Massive_Ordnance_Penetr
ator.pdf.
———. "Massive Ordnance Pentrator: Locate, Analyze, Defeat."
http://www.dtra.mil/Missions/NuclearDetectionDefense/MassiveOrdnancePenetrator.asp
x.
Department of Defense. "Military Power of the People’s Republic of China 2009." In A Report
to Congress Pursuant to the National Defense Authorization Act Fiscal Year 2000.
Washington, DC: Department of Defense, 2009.
21

Forden, Geoffrey. "How China Loses the Coming Space War." Wired,
http://www.wired.com/dangerroom/2008/01/inside-the-chin/.
Forden, Geoffrey and Theodore Postol. "Investigating Capabilities and Consequences of Nuclear
Weapons." Massachusetts Institute of Technology,
http://mit.edu/stgs/nuclearweapons.html.
Garden, Timothy. Can Deterrence Last? Edited by David Bolton, Military Power. London:
Buchan and Enright, 1984.
Gartzke, Erik and Matthew Kroenig. "A Strategic Approach to Nuclear Proliferation." Journal of
Conflict Resolution 53, no. 2 (2009): 151-60.
Gates, Robert. "Gates Says U.S. Needs A "Hedge" Strategy as Long as Nuclear Weapons Exist."
Speech by Defense Secretary Gates on Nuclear Deterrence, October 28 (2008),
http://www.america.gov.
Gates, Robert M. National Defense Strategy. Washington, DC: Department of Defense, 2008.
Gill, David J. "Nuclear Deterrence and the Tradition of Non-Use." International Affairs 85, no. 4
(2009): 863-69.
Goldstein, Avery. Deterrence and Security in the 21st Century. Stanford, CA: Stanford
University Press, 2000.
Gross, Terry. "Re-Examining the Cold War Arms Race." In Fresh Air, 30 minutes. US: National
Public Radio, 2009.
Grotto, Andrew and Joe Cirincione. "Orienting the 2009 Nuclear Posture Review: A Roadmap."
Washington, DC: Center for American Progress, 2008.
Halpin, Tony. "Russia to Build Missile Defence Shield and Renew Nuclear Deterrence." The
Times (2008), http://www.timesonline.co.uk/tol/news/world/europe/article4833037.ece.
Hansell, Cristina, William C. Potter and Monterey Institute of International Studies Center for
Nonproliferation Studies. Engaging China and Russia on Nuclear Disarmament.
Monterey, Calif.: Monterey Institute of International Studies, 2009.
Hull, John M. "The Future of the UK's Nuclear Deterrent: An Ethical Critique of the
Government White Paper." Birmingham, England: The Queen's Foundation, 2007.
Jane's Information Group. "S-300V." Jane's Land-Based Air Defence (2009),
http://www4.janes.com/subscribe/jlad/.
———. "S-400 Triumf." Jane's Land-Based Air Defence (2009),
http://www4.janes.com/subscribe/jlad/.
———. "S-500." Jane's Land-Based Air Defence (2009), http://www4.janes.com/subscribe/jlad/.
Jenkins, Brian M. "Will Terrorists Go Nuclear?" In RAND Paper. Santa Monica, CA, 1975.
Kan, Shirley A. "China: Ballistic and Cruise Missiles, ." In CRS Reports for Congress, 97-391F
Washington, DC: U.S. Congressional Research Service, 2000.
Kehler, General C. Robert. September 22, 2009.
Koshy, Ninan. "Maximizing Minimum Deterrence." Asia Times Online, June 4, 2009.
Kravitsky, Stephen M. "Reducing the Intercontinental Ballistic Missile Alert Rate and the Impact
on Maintenance Utilization." In Air Command and Staff College Wright Flyer Paper No.
26. Maxwell AFB, AL: Air University, 2007.
Kristensen, Hans M., Robert S. Norris and Matthew G. McKinzie. Chinese Nuclear Forces and
U.S. Nuclear War Planning. Washington, DC: Federation of American Scientists/Natural
Resources Defense Council, 2006.
Lennon, Alexander T.J. Contemporary Nuclear Debates. Cambridge, MA: MIT Press, 2002.

22

Lowther, Adam. "The Logic of the Nuclear Arsenal." Strategic Studies Quarterly 3, no. 4
(2009): 8-21.
McAlester Army Ammunition Plant. "Products and Services." http://mcalestrwww.army.mil/products/products.htm.
Ministère de la Défense. "Désarmement Nucléaire: Une Action Concrète De La France." In Le
Démantèlement de la Composante Sol-Sol, edited by Ministère des Affaires Étrangères et
Européennes. Paris, France, 2009.
Ministry of Foreign Affairs. "Record of the Press Briefing on 28 May 2009."
http://www.mofa.pk/Spokesperson/2009/May/Spokes_28_05_09.htm.
Ministry of Foreign Affairs of the People's Republic of China. "Fact Sheet: China: Nuclear
Disarmament and Reduction of [sic]." (2004),
http://www.fmprc.gov.cn/eng/wjb/zzjg/jks/cjjk/2622/t93539.htm.
Müller-Brandeck-Bocquet, Gisela. "France's New NATO Policy: Leveraging a Realignment of
the Alliance?" Strategic Studies Quarterly 3, no. 4 (2009): 95-109.
Murdock, Clark A. The Department of Defense and the Nuclear Mission in the 21st Century: A
Beyond Goldwater-Nichols Phase 4 Report. Washington DC: Center for Strategic and
International Studies, 2008.
National Security Space Office. "Presentation to Air War College." Maxwell AFB, AL: Air
University, 2009.
Oelrich, I.C. "Sizing Post-Cold War Nuclear Forces." In IDA Papers. Alexandria, VA, 2001.
Office of the Chairman of the Joint Chiefs of Staff. National Military Strategy. Washington, DC:
Department of Defense, 2008.
Ong, Chus and R. Yu. Dynamic Minimum Deterrence: NUS Press, 2009.
Park, John S. and Dong Sun Lee. "North Korea: Existential Deterrence and Diplomatic
Leverage." In The Long Shadow, edited by Muthiah Alagappa, 269-95. Stanford, CA:
Stanford University Press, 2008.
Perkovich, George. "Extended Deterrence on the Way to a Nuclear-Free World." Barton,
Australia: International Commission on Nuclear Non-proliferation and Disarmament,
2009.
Présidence de la République. "Défense Et Sécurité Nationale Livre Blanc." Paris, France: Odile
Jacob / La Documentation Française, 2008.
———. "Défense Et Sécurité Nationale Livre Blanc: Les Débats." Paris, France: Odile Jacob /
La Documentation Française, 2008.
President of the Republic. "The French White Paper on Defence and National Security." Odile
Jacob / La Documentation Française, 2008.
Price, William E. "The Simulation of Space Radiation Damage to Spacecraft Systems." IEEE
Transactions on Nuclear Science NS-12, no. 6 (December 1965): 2-7.
Prime Minister of India. "India's Nuclear Programme." (2008),
http://pmindia.nic.in/nuclear_facts.pdf.
Rauchhaus, R. "Evaluating the Nuclear Peace Hypothesis: A Quantitative Approach." Journal of
Conflict Resolution 53, no. 2 (2009): 234-57.
RIA Novosti Newswire. "China to Showcase New Missiles During October 1 Parade." (2009),
http://en.rian.ru/military_news/20090902/155995665.html.
———. "Infographic: S-300P Surface-to-Air Missile System." (2009),
http://en.beta.rian.ru/infographics/20090203/119951881.html.

23

———. "Infographic: S-400 Triumf Air Missile Defense System." (2009),
http://en.rian.ru/infographics/20091217/157272520.htm.
———. "Iran Develops Air Defense System Comparable to Russia’s S-300." (2010),
http://en.rian.ru/military_news/20100208/157810928.html.
———. "North Korea Warns U.S. Against Sanctions over Nuclear Program." (2009),
http://en.rian.ru/world/20090929/156283391.html.
———. "Russia Set to Finish Development of New Air Defense System." (2009),
http://en.rian.ru/military_news/20090916/156150066.html.
Rikhye, Ravi. "RAF Thor Missile Units: Note." (2006),
http://orbat.com/site/history/volume4/446/RAF%20Thor%20Missile%20Units.htm.
Roberts, Brad. "Deterrence and WMD Terrorism: Calibrating Its Potential Contributions to Risk
Reduction." In IDA Papers. Alexandria VA, 2007.
Roberts, Kenneth M. "Sources of Instability in Nuclear Deterrence." Peace & Change 10, no. 1
(1984): 63-76.
Stanley, Robert W. "Attacking the Mobile Ballistic Threat in the Post-Cold War Environment:
New Rules to an Old Game." Air University, 2006.
Tannenwald, Nina. "The Nuclear Taboo and the Nuclear Nonproliferation Regime." In 2005
Carnegie Endowment Nonproliferation Conference. Washington, DC: Brown University,
2005.
———. "Stigmatizing the Bomb: Origins of the Nuclear Taboo." International Security 29, no. 4
(2005): 5-49.
Tauscher, Representative Ellen. "Constructing a 21st Century Nuclear Posture." Washington,
DC, 2008.
Tertrais, Bruno. "A Comparison between US, UK and French Nuclear Policies and Doctrines."
Paris, France: Centre d'études et de recherches internationales, 2007.
The Public Accounts Committee. "The United Kingdom's Future Nuclear Deterrent Capability."
In Reports from the Committee of Public Accounts 2008-2009, edited by House of
Commons Public Accounts Committee, HC250. London: The Stationery Office, 2009.
The United Nations. "The Treaty on the Non-Proliferation of Nuclear Weapons (NPT)." (2005),
http://www.un.org/events/npt2005/npttreaty.html.
Thomas, Brig Gen Everett H. "ICBMs: A Strategic Umbrella for 50 Years." Maxwell-Gunter
Dispatch, October 16, 2009.
Thornberry, William M. "How Low Should We Go on Deterrence?" The Washington Times,
June 15, 2001.
UK Ministry of Defence. "Submarine Collision." Defense News: Official News Blog of the UK
Ministry of Defence, February 17, 2009.
Waltz, Kenneth N. "The Spread of Nuclear Weapons: More May Be Better." In Adelphi Paper
171. London, UK: International Institute for Strategic Studies, 1981.
Woolf, Amy F. "Nuclear Weapons in U.S. National Security Policy: Past, Present, and
Prospects." In CRS Reports for Congress, RL34226. Washington, DC: U.S.
Congressional Research Service, 2007.
———. "Nuclear Weapons in U.S. National Security Policy: Past, Present, and Prospects." In
CRS Reports for Congress, RL34226. Washington, DC: U.S. Congressional Research
Service, 2008.

24

———. "U.S. Strategic Nuclear Forces: Background, Developments, and Issues." In CRS
Reports for Congress, RL33640. Washington DC: U.S. Congressional Research Service,
2009.
Yost, David S. "Assurance and US Extended Deterrence in NATO." International Affairs 85, no.
4 (2009): 755-80.
Ziemke, Caroline F. "Strategic Personality and the Effectiveness of Nuclear Deterrence:
Deterring Iraq and Iran." In IDA Papers. Alexandria, VA, 2001.

25

End Notes
1. Avery Goldstein, Deterrence and Security in the 21st Century (Stanford, CA: Stanford
University Press, 2000), 1.
2. Ibid., 28.
3. "A Critical Thinking Skill: When Should the US Use Nuclear Weapons?" in Nuclear War,
ed. Bonnie Szumski, Opposing Viewpoints Series (St. Paul, MN: Greenhaven Press, 1985), 59.
4. Ivo Daalder and Jan Lodal, "The Logic of Zero: Toward a World without Nuclear
Weapons," Foreign Affairs 87, no. 6 (2008): 86.
5. Robert Gates, "Gates Says U.S. Needs A "Hedge" Strategy as Long as Nuclear Weapons
Exist," Speech by Defense Secretary Gates on Nuclear Deterrence, October 28(2008),
http://www.america.gov.
6. "National Security Concept of the Russian Federation," Approved by Presidential Decree
No. 24 of 10 January 2000(2000), http://www.mid.ru/nsosndoc.nsf/1e5f0de28fe77fdcc32575d900298676/36aba64ac09f737fc32575d9002bbf31?OpenD
ocument.
7. Présidence de la République, "Défense et Sécurité Nationale Livre Blanc," (Paris, France:
Odile Jacob / La Documentation Française, 2008).
8. The Public Accounts Committee, "The United Kingdom's Future Nuclear Deterrent
Capability," in Reports from the Committee of Public Accounts 2008-2009, ed. House of
Commons Public Accounts Committee, Eleventh Report of Session 2008–09 (London: The
Stationery Office, 2009).
9. Ministry of Foreign Affairs of the People's Republic of China, "Fact Sheet: China: Nuclear
Disarmament and Reduction of [sic],"(2004),
http://www.fmprc.gov.cn/eng/wjb/zzjg/jks/cjjk/2622/t93539.htm.
10. Prime Minister of India, "India's Nuclear Programme,"(2008),
http://pmindia.nic.in/nuclear_facts.pdf.
11. Ministry of Foreign Affairs, "Record of the Press Briefing on 28 May 2009,"
http://www.mofa.pk/Spokesperson/2009/May/Spokes_28_05_09.htm.
12. RIA Novosti Newswire, "North Korea Warns U.S. Against Sanctions over Nuclear
Program,"(2009), http://en.rian.ru/world/20090929/156283391.html.
13. Daalder and Lodal, "The Logic of Zero: Toward a World without Nuclear Weapons," 85.
14. Kenneth N. Waltz, "The Spread of Nuclear Weapons: More May Be Better," in Adelphi
Paper 171 (London, UK: International Institute for Strategic Studies, 1981).
15. John S. Park and Dong Sun Lee, "North Korea: Existential Deterrence and Diplomatic
Leverage," in The Long Shadow, ed. Muthiah Alagappa (Stanford, CA: Stanford University
Press, 2008), 280-81.
16. Waltz, "The Spread of Nuclear Weapons: More May Be Better," 7,17-20.
17. Timothy Garden, Can Deterrence Last?, ed. David Bolton, Military Power (London:
Buchan and Enright, 1984), 59.

26

18. Ibid., 21. Adam Lowther, "The Logic of the Nuclear Arsenal," Strategic Studies Quarterly
3, no. 4 (2009): 15.
19. Daalder and Lodal, "The Logic of Zero: Toward a World without Nuclear Weapons," 86.
Parity.
20. William Burr, ed. Launch on Warning: The Development of U.S. Capabilities, 1959-1979,
A National Security Archive Electronic Briefing Book (Washington, DC: George Washington
University National Security Archive, 2001), 8.
21. "Counterforce Issues for the U.S. Strategic Nuclear Forces," in Background Paper, ed.
Congressional Budget Office (Washington, DC: The Congress of the United States, 1978), 49.
The 1,054 silos consisted of 450 Minuteman II, 550 Minuteman III, and 54 Titan II silos.
22. Garden, Can Deterrence Last? , 33.
23. "Counterforce Issues for the U.S. Strategic Nuclear Forces," 9.
24. Clark A. Murdock, The Department of Defense and the Nuclear Mission in the 21st
Century: A Beyond Goldwater-Nichols Phase 4 Report (Washington DC: Center for Strategic
and International Studies, 2008), 19.
25. Amy F. Woolf, "U.S. Strategic Nuclear Forces: Background, Developments, and Issues,"
in CRS Reports for Congress (Washington DC: U.S. Congressional Research Service, 2009), 26.
26. "Minuteman System Upgrades,"
http://www.themilitarystandard.com/missile/minuteman/upgrades.php.
http://www.themilitarystandard.com/missile/minuteman/upgrades.php, np.
27. "Counterforce Issues for the U.S. Strategic Nuclear Forces," 68. One groundburst leaves
9% surviving. Increased allocated warheads, e.g., one airburst and one groundburst, results in an
even lower survival rate of 5%.
28. "Missile Threat: SS-25," The Claremont Institute,
http://www.missilethreat.com/missilesoftheworld/id.144/missile_detail.asp.
29. John M. Collins and Elizabeth Ann Severns, "U.S. Strategic Nuclear Force Options," in
CRS Reports for Congress (Washington, DC: U.S. Congressional Research Service, 1981), 15.
30. Hans M. Kristensen, Robert S. Norris, and Matthew G. McKinzie, Chinese Nuclear Forces
and U.S. Nuclear War Planning (Washington, DC: Federation of American Scientists/Natural
Resources Defense Council, 2006), 178.
31. Garden, Can Deterrence Last?, 33.
32. Jane's Information Group, "S-300V," Jane's Land-Based Air Defence(2009),
http://www4.janes.com/subscribe/jlad/; RIA Novosti Newswire, "Infographic: S-300P Surfaceto-Air Missile System,"(2009), http://en.beta.rian.ru/infographics/20090203/119951881.html.
RIA Novosti Newswire, "Infographic: S-400 Triumf Air Missile Defense System,"(2009),
http://en.rian.ru/infographics/20091217/157272520.htm; Jane's Information Group, "S-400
Triumf," Jane's Land-Based Air Defence(2009), http://www4.janes.com/subscribe/jlad/. ―S-400
Triumf Air Missile Defense System‖ Infographic, Moscow: RIA Novosti, 2009. The S-400 can
engage targets up to 4,800 m/sec.
33. RIA Novosti Newswire, "Infographic: S-300P Surface-to-Air Missile System."; Jane's
Information Group, "S-300V." The S-300 is operated by Algeria, Armenia, Belarus, Bulgaria,
China, Greece, Hungary, India, Iran, Kazakhstan, Russia, Slovakia, Ukraine, and Vietnam.
34. RIA Novosti Newswire, "Iran Develops Air Defense System Comparable to Russia’s S300,"(2010), http://en.rian.ru/military_news/20100208/157810928.html.

27

35. ———, "Russia Set to Finish Development of New Air Defense System,"(2009),
http://en.rian.ru/military_news/20090916/156150066.html; Jane's Information Group, "S-500,"
Jane's Land-Based Air Defence(2009), http://www4.janes.com/subscribe/jlad/. The S-500 is
projected to be capable of ―destroying hypersonic and ballistic targets‖.
36 I.C. Oelrich, "Sizing Post-Cold War Nuclear Forces," in IDA Papers (Alexandria,
VA2001), 21.
37. Kristensen, Norris, and McKinzie, Chinese Nuclear Forces and U.S. Nuclear War
Planning, 179. The W88 is newer and more advanced than the W62 and W87 warheads
currently equipped on Minuteman III ICBMs.
38. Ibid.
39. "DongFeng 5 (CSS-4) Intercontinental Ballistic Missile,"
http://www.sinodefence.com/strategic/missile/df5.asp.
40. Committee on the Effects of Nuclear Earth-Penetrator and Other Weapons, Effects of
Nuclear Earth-Penetrator and Other Weapons (Washington, DC: National Academies Press,
2005). The current nuclear earth penetrating weapon is the B61-11.
41. "LGM-30G Minuteman III," United States Air Force,
http://www.af.mil/information/factsheets/factsheet.asp?fsID=113.
42. "Missile Threat: Minuteman III," The Claremont Institute,
http://www.missilethreat.com/missilesoftheworld/id.79/missile_detail.asp.
43. Author generated map with Great Circle Mapper at http://gc.kls2.com/
44. Author generated map with Great Circle Mapper at http://gc.kls2.com/
45. Terry Gross, "Re-Examining the Cold War Arms Race," in Fresh Air (US: National Public
Radio, 2009).
46. Amy F. Woolf, "Nuclear Weapons in U.S. National Security Policy: Past, Present, and
Prospects," in CRS Reports for Congress (Washington, DC: U.S. Congressional Research
Service, 2008), 1.
47. Author generated map with Great Circle Mapper at http://gc.kls2.com/
48. Burr, ed. Launch on Warning: The Development of U.S. Capabilities, 1959-1979, 2.
49. Tim D. Q. Below, "Options for US Nuclear Disarmament: Exemplary Leadership or
Extraordinary Lunacy?" (Air University, 2008), 10,14.
50 . Murdock, The Department of Defense and the Nuclear Mission in the 21st Century: A
Beyond Goldwater-Nichols Phase 4 Report, 16.
51. Park and Lee, "North Korea: Existential Deterrence and Diplomatic Leverage," 280-81.
52. Nina Tannenwald, "Stigmatizing the Bomb: Origins of the Nuclear Taboo," International
Security 29, no. 4 (2005): 31.
53. Strikes against Hiroshima and Nagasaki were both above the ―fallout free height of burst.‖
Consequently, damage and fatalities were from blast and thermal effects, as well as secondary
fires.
54. "Nuclear Weapons in 21st Century U.S. National Security," (Washington, DC: Center for
Strategic and International Studies (CSIS), 2008), 7.
55. Committee on the Effects of Nuclear Earth-Penetrator and Other Weapons, Effects of
Nuclear Earth-Penetrator and Other Weapons, 6.
56. William E. Price, "The Simulation of Space Radiation Damage to Spacecraft Systems,"
IEEE Transactions on Nuclear Science NS-12, no. 6 (December 1965): 2. The satellites UK-1,

28

TRAAC, and Transit IV-B failed within several days due to solar cell damage. Telstar I failed
prematurely due to command circuit ionization.
57. National Security Space Office, "Presentation to Air War College," (Maxwell AFB, AL:
Air University, 2009).
58. McAlester Army Ammunition Plant, "Products and Services," http://mcalestrwww.army.mil/products/products.htm.
59. Defense Threat Reduction Agency, "Massive Ordnance Penetrator (MOP),"
http://www.dtra.mil/newsservices/fact_sheets/fs_includes/pdf/Massive_Ordnance_Penetrator.pdf.
60. Daalder and Lodal, "The Logic of Zero: Toward a World without Nuclear Weapons," 85.
Launch times.
61. Nina Tannenwald, "The Nuclear Taboo and the Nuclear Nonproliferation Regime," in
2005 Carnegie Endowment Nonproliferation Conference (Washington, DC: Brown University,
2005), 1-4.
62. "Questioning Nuclear Arms," in Online NewsHour, ed. Margaret Warner (Public
Broadcasting Service, 1996).
63. Chris Adams, Inside the Cold War: A Cold Warrior's Reflections (Maxwell AFB, AL: Air
University Press, 1999), 87.
64. Ravi Rikhye, "RAF Thor Missile Units: Note,"(2006),
http://orbat.com/site/history/volume4/446/RAF%20Thor%20Missile%20Units.htm.
65. Hugues Bonnetain and Philippe Mazzoni, "Histoire De Missiles...Le 1er GMS Du Plateau
D'Albion," http://www.capcomespace.net/dossiers/espace_europeen/albion/; Ministère de la
Défense, "Désarmement Nucléaire: Une Action Concrète De La France," in Le Démantèlement
de la Composante Sol-Sol, ed. Ministère des Affaires Étrangères et Européennes (Paris,
France2009).
66. Pascal Boniface, "French Nuclear Weapons Policy after the Cold War," in Occasional
Paper (Washington, DC: The Atlantic Council of the United States, 1998).
67. Collins and Severns, "U.S. Strategic Nuclear Force Options," 3-25.
68. "Counterforce Issues for the U.S. Strategic Nuclear Forces," xv.
69. "Minuteman System Upgrades."
70. Murdock, The Department of Defense and the Nuclear Mission in the 21st Century: A
Beyond Goldwater-Nichols Phase 4 Report, 19.
71. Shirley A. Kan, "China: Ballistic and Cruise Missiles, ," in CRS Reports for Congress
(Washington, DC: U.S. Congressional Research Service, 2000).
72. Tannenwald, "The Nuclear Taboo and the Nuclear Nonproliferation Regime," 4.
73. "Japan Wary of 'No First-Strike' Proposal," United Press International, no. 13 September
(2009), http://www.upi.com/Top_News/2009/09/13/Japan-wary-of-no-first-strike-proposal/.
"Japan Balks at Limits on U.S. Nukes," The Japan Times, no. 15 September (2009),
http://search.japantimes.co.jp/print/nn20090915a6.html.
74. Tony Halpin, "Russia to Build Missile Defence Shield and Renew Nuclear Deterrence,"
The Times(2008), http://www.timesonline.co.uk/tol/news/world/europe/article4833037.ece; RIA
Novosti Newswire, "China to Showcase New Missiles During October 1 Parade,"(2009),
http://en.rian.ru/military_news/20090902/155995665.html.
75. Gross, "Re-Examining the Cold War Arms Race." Interview with David E Hoffman.

29

76. Burr, ed. Launch on Warning: The Development of U.S. Capabilities, 1959-1979, 1. "The
United States should remove as many weapons as possible from high-alert, hair-trigger
status…quick launch within minutes of warning [is an] unnecessary vestige of cold-war
confrontation." George W. Bush, May 2000.
77. The United Nations, "The Treaty on the Non-Proliferation of Nuclear Weapons
(NPT),"(2005), http://www.un.org/events/npt2005/npttreaty.html.

30

