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THE NUCLEAR AGE ARRIVES, AUGUST 6, 1945: 
TRUMAN ANNOUNCES THE HIROSHIMA ATTACK 
•  “SIXTEEN	HOURS	AGO	an	American	airplane	dropped	one	bomb	on	
Hiroshima,	an	important	Japanese	Army	base.	That	bomb	had	more	
power	than	20,000	tons	of	T.N.T.	It	had	more	than	two	thousand	
Gmes	the	blast	power	of	the	BriGsh	"Grand	Slam"	which	is	the	largest	
bomb	ever	yet	used	in	the	history	of	warfare….	With	this	bomb	we	
have	now	added	a	new	and	revoluGonary	increase	in	destrucGon	to	
supplement	the	growing	power	of	our	armed	forces….	It	is	an	atomic	
bomb.	It	is	a	harnessing	of	the	basic	power	of	the	universe.	The	
force	from	which	the	sun	draws	its	power	has	been	loosed	against	
those	who	brought	war	to	the	Far	East.”		
	



TRUMAN EXPLAINS THE POWER OF THE BOMB 

•  “We	are	now	prepared	to	obliterate	more	rapidly	and	completely	
every	producGve	enterprise	the	Japanese	have	above	ground	in	any	
city.	We	shall	destroy	their	docks,	their	factories,	and	their	
communicaGons.	Let	there	be	no	mistake;	we	shall	completely	
destroy	Japan's	power	to	make	war….If	they	do	not	now	accept	our	
terms	they	may	expect	a	rain	of	ruin	from	the	air,	the	like	of	which	
has	never	been	seen	on	this	earth.”	







FINDING SECURITY IN THE NUCLEAR AGE 

Five	possible	answers	to	nuclear	peril:	

• World	Government?		Abolish	war?	
• Nuclear	disarmament	
• Deterrence	
• WarfighGng	
• ConvenGonalizaGon	



REVOLUTIONIZE INTERNATIONAL POLITICS 
•  It	is	urgent	that	the	implicaGons	of	the	
nuclear	revoluGon	and	the	magnitude	
of	the	nuclear	danger	be	understood.	

•  "We	now	have	before	us	the	clear	
choice	between	adjusGng	the	paYern	
of	our	society	on	a	world	basis	so	that	
wars	cannot	come	again,	or	of	
following	the	outworn	tradiGon	of	
naGonal	self-defense,	which	if	carried	
through	to	its	logical	conclusion	must	
result	in	catastrophic	conflict"	(Arthur	
Compton)	



INTERNATIONALIZE OR ELIMINATE NUCLEAR WEAPONS 

The	Baruch	Plan	
(Presented	to	the	United	Na5ons	Atomic	
Energy	Commission,	June	14,	1946)	
My	Fellow	Members	of	the	United	NaGons	
Atomic	Energy	Commission,	and	My	Fellow	
CiGzens	of	the	World:	
We	are	here	to	make	a	choice	between	the	
quick	and	the	dead.	
That	is	our	business.	
Behind	the	black	portent	of	the	new	atomic	age	
lies	a	hope	which,	seized	upon	with	faith,	can	
work	our	salvaGon.	If	we	fail,	then	we	have	
damned	every	man	to	be	the	slave	of	Fear.	Let	
us	not	deceive	ourselves:	We	must	elect	World	
Peace	or	World	DestrucGon.	
	

Russell-Einstein	Manifesto	
	July	9,	1955	
•  We	are	speaking	on	this	occasion,	not	as	
members	of	this	or	that	naGon,	conGnent,	or	
creed,	but	as	human	beings,	members	of	the	
species	Man,	whose	conGnued	existence	is	in	
doubt.		

•  Here,	then,	is	the	problem	which	we	present	
to	you,	stark	and	dreadful	and	inescapable:	
Shall	we	put	an	end	to	the	human	race;	or	
shall	mankind	renounce	war?	



DETERRENCE BY THREAT OF RETALIATION 

• Nuclear	weapons	are	so	
destrucGve	that	the	threat	of	
second	strike	retaliaGon	would	
be	a	very	powerful	deterrent	
• No	conceivable	poliGcal	
objecGve	would	be	worth	
absorbing	a	devastaGng	
retaliatory	strike	
• Primary	purpose	of	nuclear	
weapons	is	to	prevent	use	rather	
than	to	be	used	



BRODIE ON THE DETERRENCE REVOLUTION 

“Thus	far	the	chief	purpose	of	our	
military	establishment	has	been	to	
win	wars.	From	now	on	its	chief	
purpose	must	be	to	avert	them.	It	
can	have	almost	no	other	useful	
purpose."		
	
Bernard	Brodie	
(October	1945)	



NUCLEAR WARFIGHTING, 1946 

•  Early	first	use	seen	as	the	only	
way	to	limit	damage	that	could	
be	inflicted	by	the	nuclear	forces	
of	an	opponent	
• Nuclear	war	is	winnable	
• Must	fear	“atomic	Pearl	Harbor”	
•  First	strike	versus	second	strike	
• Counterforce	versus	counter-
value	targeGng	
• Deterrence	versus	warfighGng	



CONVENTIONALIZATION 
•  Eisenhower’s	massive	
retaliaGon	policy:	nuclear	
response	to	convenGonal	
aYack	

•  “Challenge	and	Response	in	
United	States	Policy”	

By	John	Foster	Dulles	
Foreign	Affairs,	October	1957	
• Desire	usable	nuclear	
weapons	



THE GOLDEN AGE OF NUCLEAR STRATEGY, 1955-1965


ConsequenGal	nuclear	developments	circa	1960:	

•  The	missile	age	arrives	
•  The	missile	gap:	Sputnik	(1958)	and	the	percepGon	of	Soviet	advantage	
•  The	nuclear	arms	race	in	full	force:	20,000+	warheads	on	both	sides	by	
1960		
•  The	United	States	discovers	force	vulnerability	
•  Limited	nuclear	war	and	escalaGon	ladders	
•  The	N	+	1	Problem:	NonproliferaGon	worries	arise	
•  1962	Cuban	missile	crisis:	nuclear	dangers	not	hypotheGcal	
•  The	development	of	arms	control	



Into a New Era 



ENTER TOM SCHELLING:  
“THE MISCHIEVOUS INFLUENCE OF HASTE” 



ALBERT WOHLSTETTER,”THE DELICATE BALANCE 
OF TERROR,” FOREIGN AFFAIRS, JANUARY 1959 

• What	if	the	other	side	strikes	
first?	
• Deterrence	cannot	be	assured	if	
retaliatory	forces	can	be	
destroyed	by	an	opponent’s	first	
strike.	
• American	nuclear	forces	of	the	
day	–	B-47	medium	range	
bombers	deployed	on	overseas	
bases	near	the	Soviet	Union	–	
are	vulnerable.	



VARIETIES OF NUCLEAR WAR 
AND WORRIES ABOUT ESCALATION 


• Need	to	think	about	scenarios	
other	than	all-out	war	
• Concept	of	an	escalaGon	ladder	
• Concern	about	escalaGon	
dynamics	in	crisis	or	war	
• Problem	of	deterring	lower	level	
challenges	
•  EscalaGon	dominance	and	intra-
war	deterrence	



“RECIPROCAL FEAR OF SURPRISE ATTACK” 

• Vulnerable	forces	invite	aYack.	
•  Force	vulnerability	can	produce	
“use	them	or	lose	them”	
choices.	
•  Each	side	will	fear	the	other	
side’s	opGon	to	strike	first.	
•  This	fear	could	produce	
escalatory	pressures	in	crisis	or	
war.	



FIRST STRIKE ADVANTAGES AND INCENTIVES 
•  PrevenGve	war:	AYack	to	disarm	the	other	side	
•  PreempGve	war:	AYack	first	if	it	appears	that	the	other	side	is	going	to	
aYack	
•  Damage	limitaGon:		AYack	first	if	war	or	escalaGon	in	war	appears	
inevitable	in	order	to	reduce	the	capability	of	the	other	side	to	inflict	
damage.		BeYer	to	reduce	the	threat	as	much	as	possible.		Provides	
grounds	for	first	use	even	when	some	opposing	forces	will	survive	aYack.	

•  First	strike	incenGves	produce	instability:	decision-makers	will	have	
raGonales	for	using	nuclear	weapons	and	each	side	will	fear	the	other’s	
first	strike	temptaGons.	



SCHELLING	ON	STABILITY	

•  ”Stability	–	the	assurance	against	being	caught	by	surprise,	the	safety	
in	waiGng,	the	absence	of	a	premium	on	jumping	the	gun.”	

• Arms	and	Influence,	p.	235	



ELIMINATING FIRST STRIKE INCENTIVES 

Stability	requires	that	two	essenGal	condiGons	must	be	met:	
	
1.  Survivable	retaliatory	forces	

2.		Capable	of	inflicEng	unacceptable	retaliatory	damage	under	all	
circumstances.	
	
	
How	can	these	condiGons	be	met?	



VERY LARGE FORCES 



PROTECTION: HARDENING AND SHELTERS 

•  ICBMs	deployed	in	extremely	
strong	underground	silos	
designed	to	absorb	and	survive	
nuclear	aYack	
•  Shelters	or	bunkers	for	aircrao	
(proposed	but	rejected)	
• Problem:	as	ICBMs	grow	more	
accurate,	silos	grow	more	
vulnerable	



ALERT AND EVACUATION MEASURES 

• Bombers	on	conGnuous	airborne	
alert	for	much	of	Cold	War	
• Bombers	on	the	ground	held	at	
high	state	of	alert	to	allow	
evacuaGon	in	the	event	of	
warning	of	aYack	(runway	alert)	



STEALTH AND MOBILITY 

• Nuclear	armed	ballisGc	missile	
submarines	(SSBNs)	prowl	the	
seas,	difficult	to	detect	and	
destroy	
• Mobile	missiles:	late	Cold	War	
concerns	about	ICBM	
vulnerability	result	in	
development	of	small	mobile	
ICBM	(Midgetman).		Never	
deployed.	



MISSILE DEFENSES 

• Protect	retaliatory	forces	by	
intercepGng	aYacking	warheads	
• Complicates	aYacker	planning	
•  Increases	force	requirements	for	
counterforce	strikes	
•  Increases	likelihood	of	surviving	
forces	



LAUNCH ON WARNING(LOW)/ 
LAUNCH UNDER ATTACK (LUA) 

•  If	aYack	is	detected,	fire	missiles	
before	they	are	destroyed.	
• Benefit:		Assures	that	there	will	
be	retaliaGon	and	make	first	
strike	very	risky	for	opponent	
• ComplicaGon:	produces	hair	
trigger	postures	that	can	be	
destabilizing	in	crises	and	can	be	
dangerous	if	there	is	false	
warning	



Diversify Delivery Systems: The Nuclear Triad




CONDITION 1: SURVIVABLE RETALIATORY FORCES 

•  Large	numbers	
• ProtecGon:		hardening	and	shelters	
• Alert	and	evacuaGon	measures	
•  Stealth	and	mobility	
• Missile	defenses	
•  Launch	on	warning	or	launch	under	aYack	doctrines	
• Diversified	delivery	systems	



COMPLICATIONS FOR SURVIVING FORCES 

1.  Command	and	control	vulnerabiliGes:	adversaries	might	destroy	
the	poliGcal	and/or	technical	capacity	to	operate	surviving	forces	in	
what	were	known	as	decapitaGon	scenarios.	

2.  Missile	defenses:	If	defenses	exist	on	the	other	side,	whatever	
forces	survive	an	aYack	will	have	to	penetrate	those	defenses	to	
perform	their	mission.		Defenses	can	further	degrade	your	
deterrent	force,	thereby	supplemenGng	a	counterforce	first	strike.		
(Hence	missile	defenses	come	to	be	seen	as	destabilizing.)	



STEINBRUNER ON NUCLEAR DECAPITATION 

•  “A	policy	to	decrease	missile	
vulnerability	is	illogical	unless	it	also	
addresses	command	vulnerability.	
Military	planning	is	more	likely	to	
assume	rapid	escalaGon	as	opposed	
to	limited	warfare,	nullifying	the	
concept	of	survivability.”		
• Command	and	control	systems	are	
vulnerable	and	hard	to	protect.	
• Command	vulnerability	makes	
preempGve	aYacks	raGonal.	



DESTABILIZING MISSILE DEFENSES 
•  Missile	defenses	MOST	EFFECTIVE	AS	
ADJUNCT	TO	COUNTERFORCE	FIRST	STRIKE,	
defending	against	the	“ragged	
retaliaGon	of	a	reduced	aYacking	
force.	
•  Defenses	therefore	part	of	a	
destabilizing	posture.	
•  Neutralized	by	expanding	aYacking	
forces,	producing	offense-defense	
arms	race	
•  EssenGally	eliminated	by	the	1972	
ABM	Treaty	
•  The	US	withdrew	from	the	treaty	in	
2002.	



VULNERABILITIES OF MISSILE DEFENSES 
•  SaturaGon:	proliferate	warheads	to	overwhelm	defenses	
•  Decoys:	mulGply	aYacking	objects	to	confuse	and	overwhelm	defenses	
•  Self-protecGng:		defenses	can	be	aYacked	and	fail	catastrophically	when	key	
nodes	are	destroyed	
•  Blinding:	Defenses	depend	on	radars	and	satellites	that	can	be	aYacked	
•  Evasion:	maneuverable	warheads	produce	unpredictable	trajectories.	
•  AlternaGve	modes	of	delivery:	aircrao,	cruise	missiles,	merchant	vessels,	
smuggling.		“Lock	the	front	door;	leave	the	back	door	open.”	
•  Sooware	challenges:	must	work	perfectly	the	first	Gme	the	system	is	really	used	
under	operaGonal	condiGons	
•  High	success	rate	required:		against	thousands	of	aYacking	warheads,	tradiGonal	
aYriGon	rates	are	unacceptable.		



OFFENSE-DEFENSE ARMS RACING? 



CONDITION 2: UNACCEPTABLE RETALIATORY DAMAGE,  
OR WHAT DETERS? 

Wide	Range	of	Views	on	Requirements	for	Deterrence	–	Deterrence	is	
quite	easy	or	very	hard	

•  ExistenGal	Deterrence	
• Minimum	Deterrence	
•  Flexible	Response	
• Assured	destrucGon	
•  Second-strike	Counterforce	
•  EscalaGon	dominance	



A MAD ANSWER: 
MUTUAL ASSURED DESTRUCTION 

•  If	surviving	forces	are	sufficiently	large	and	sufficiently	
destrucGve	to	do	massive	damage	under	all	
circumstances,	then	there	is	no	incenGve	to	strike	first	
under	any	circumstances.	
•  If	both	sides	possess	such	a	capability,	then	a	condiGon	
of	mutual	deterrence	–	or	mutual	assured	destrucGon	
–	exists.		In	this	case	neither	side	has	an	incenGve	to	
strike	first.	
•  If	adding	weapons	does	not	reduce	potenGal	damage	
from	a	retaliatory	strike,	there	is	less	incenGve	to	
compeGGve	acquisiGon	of	weapons,	producing	arms	
race	stability.		



NOT MAD ABOUT MAD 

• Always	controversial	
• MAD	as	desirable	condiGon,	as	
policy,	as	fact,	as	unfortunate	
reality,	as	something	to	be	
escaped	as	much	as	possible.	
• OperaGonal	doctrines	always	
pursued	counterforce,	
warfighGng	opGons.	



IS NUCLEAR STABILITY BEING UNDERMINED? 

Mature	Cold	War	
•  Stable	nuclear	balance	
• Well	established	technologies	
•  Extensive	arms	control	
architecture	
•  Extensive	Soviet-American	
diplomaGc	interacGon	

Today	
• DramaGc	technological	change	
• Nuclear	mulGpolarity	
•  Frayed	poliGcal	relaGonships	
• Decaying	arms	control	
framework	



THE RISE OF ARMS CONTROL 

•  Even	intense	rivals	share	an	
interest	in	avoided	unwanted	
nuclear	war	
• Preserve	stability	via	negoGated	
arrangements	
•  Explicitly	managed	compeGGon	
can	save	resources	and	reduce	
risks	
• NegoGated	limits	can	contain	
arms	race	dynamics	and	
promote	arms	race	stability	



NAGASAKI, AUGUST 9, 1945 



FOR MORE NUCLEAR STRATEGY AND HISTORY 


