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Module 6: Nuclear Arsenals 

Part 1: Overview



Phys 280 Session 17

Module 6 – Nuclear Arsenals

1. Midterm on Thursday, 3-24, 2-3.20pm in class in LL144

2. Midterm review session: Wed, 3-23, 5-6pm, LL144

3. Additional extra credit opportunity:

ACDIS Teach-in

The Military Situation in Ukraine and its Implications of 
Nuclear Security and Safety

Thursday, 3-31, 2022 at 4pm via zoom

(https://acdis.Illinois.edu/news-events/news/teach-
Ukraine)
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http://thebulletin.org/how-us-nuclear-force-modernization-undermining-strategic-stability-burst-height-compensating-super10578

Impact Technology Has on Evolution of Nuclear Arsenals-3 



http://thebulletin.org/how-us-nuclear-force-modernization-undermining-strategic-stability-burst-height-compensating-super10578



Impact Technology Has on Evolution of Nuclear Arsenals-3 

targeting with
old fuze

targeting with
new correcting 
fuze

Kill probability for hardened silo
Increases from 50% to 86%

Number of deployed Trident warheads 
(W67-1/MK4A) with ability to kill 
hardened targets. 

results in significant imbalance
in nuclear deterrent + possible
Russian concerns with regards to
US first strike capabilities.



Chain of Proliferation 



States With Nuclear Weapons in 2019

NPT States
China
France
Russia
UK
USA

Non NPT States
India
Israel
North Korea
Pakistan



Nuclear Weapons Stockpiles 1945-2017

9,400 in 2017

9,330 Nuclear weapons in Military Stockpiles in 2019



World Nuclear Weapons Stockpile 1945-2017

UK

France

China

Israel

India

Pakistan



Arms Control Association 2018 estimate



Breakdown of the Nuclear Weapons Stockpile (2019) 



World Nuclear Weapons Stockpile 1945-2019 

Source: Federation of Atomic Scientists, Nuclear Notebook, Hans Kristensen 



NPT Nuclear Weapon States
(Total Weapons)

China:           ~ 290

France:         ~ 300

Russia:         ~ 4,330

UK:               ~ 215

US:               ~ 3,800

Global Nuclear Weapon Inventory 2019 (Important)

Source: Status of World Nuclear Forces, Written by 
Hans M. Kristensen and Matt Korda, Federation of 
American Scientists 

Non-NPT Nuclear Weapon States
(Total Weapons)

Pakistan:       ~ 140-150

Israel:            ~  80

India:             ~ 130-140

North Korea: ~  20-30 



2019 Breakdown of Nuclear Forces 

Status of World Nuclear Forces 2019*
Country Deployed

Strategic
Deployed

Nonstrategi
c

Reserve/
Nondeploye

d

Military
Stockpile

Total Inventory

Russia 1,600c 0d 2,730e 4,330 6,500f

United States 1,600g 150h 2,050i 3,800j 6,185k

France 280l n.a. 20l 300 300

China 0m ? 290 290 290m

United Kingdom 120n n.a. 95 215 215n

Israel 0 n.a. 80 80 80o

Pakistan 0 n.a. 140-150 140-150 140-150p

India 0 n.a. 130-140 130-140 130-140q

North Korea 0 n.a. ? 20-30 20-30r

Total: ~3,600 ~150 ~5,555 ~9,330 ~13,890

Source: Federation of American Scientists “Status of World Nuclear Forces” 
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Non-Proliferation Treaty Map

NPT Non-NPT

Source: British American Security Information Council 



Nuclear Warheads on Alert (2017)

21% of Stockpile on Alert  ICBMs: 392, SSBNs: 460

21% of Stockpile on Alert ICBMs: 686, SSBNs: 211 

27% of Stockpile on Alert SSBNs: 80

19% of Stockpile on Alert SSBNs: 40

Warheads are not mated with delivery systems

Warheads are not mated with delivery systems

Warheads are not mated with delivery systems

Warheads are not mated with delivery systems

Warheads are not mated with delivery sysyems 

Source:Hans Kristensen,  FAS, Alert Status of Nuclear Weapons 



Arms Control Agreements

Source: Arms Control Association “Strategic Nuclear Arms Control Agreements” 

Abandoned by the US andRussia in Feb 1st, 2019
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Part 2: Sec 1 Arsenals of the US and SU/Russia
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Evolution of US and SU-Russian Strategic Nuclear Warhead 
Numbers

Source: NRDC (Nov. 2002)



Evolution of US and SU-Russian
Strategic Nuclear Launcher Numbers

Source: NRDC (Nov. 2002)



Evolution of US and SU-Russian Nuclear Stockpiles (2019)

Source: The Bulletin of the Atomic Scientist
Nuclear Notebook, written by Hans M Kristensen and
Robert S. Norris, Federation of American Scientists 

USA
SU/Russia



US and Russian Warheads after New START

Source: Federation of American Scientists 



U.S. and Russian “Tactical” Weapons in Europe

• The U.S. is thought to have 150 tactical nuclear weapons 
based in Europe, in the form of aerial bombs.

• Most are based in Italy and Turkey, but some are based in 
Germany, Belgium, and the Netherlands.

• Russia is thought to have about 2,000 operational “tactical” 
nuclear weapons in its arsenal.

• At the peak in 1971, 7100 U.S. tactical weapons were 
stationed in Europe: removed for concerns with regards to 
decision process of escalating conventional conflict and for 
security risks arising from political terrorism in Europe.
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Evolution of US SSBN Nuclear Forces

Source: NRDC



Evolution of US ICBM Nuclear Forces

Source: NRDC



2018 Estimate of US Forces Under New START

SLBM

Bomber

Bomber 

ICBM

Nuclear 
Triad 

Type

Land ICBM

Air Bomber

Sea SLBM

399

212

38
11

660

N/A

N/A

49

1393
Source for 2018 data: US Strategic Forces Uncer New Start (2018), Arms Control Association 



US and Russian Nuclear Evolution

Source: Information: Federation of American Scientists  Chart: Statista 



Nuclear Labs, Plants, and Weapons locations (2017)

Minuteman III ICBMs

Minuteman II ICBMs

SSBNs

Trident II SSBNs

Silos for Minuteman III 
ICBMS

Silos for Minuteman 
ICBMs 

Nuclear Assembly 
and dissassembly 

Minuteman III 
ICBMs

B-2 Bombers

B-52 H Bombers 

Research 
and 
development 

B-61 Bombers and 
Air Launched 
Cruise Missiles

Currently developing weapons such as 
B61 Gravity bomb, W76-2, and W80 for 
Sea launched cruise missiles 

Contains stockpile 
of enriched 
uranium 

Produces 
tritium 

Designs 6,300 of 
6,500 components 
for nuclear 
weapons

Produces the non nuclear 
components of the stockpile 



Specific Warheads at Each Nuclear Weapons Facility (2019)

Source:Hans M. Kristensen and Matt Korda, United States Nuclear Forces (2019), Bulletin of the Atomic Scientists 



2018 U.S. Nuclear Posture Review

The highest U.S. nuclear policy and strategy priority is to deter 
potential adversaries from nuclear attack of any scale. However, 
deterring nuclear attack is not the sole purpose of nuclear weapons. 
Given the diverse threats and profound uncertainties of the current and 
future threat environment, U.S. nuclear forces play the following critical 
roles in U.S. national security strategy. They contribute to the:

› Deterrence of nuclear and non-nuclear attack; 
› Assurance of allies and partners; 
› Achievement of U.S. objectives if deterrence fails; and 
› Capacity to hedge against an uncertain future. 

These roles are complementary and interrelated, and the adequacy of 
U.S. nuclear forces must be assessed against each role and the 
strategy designed to fulfill it. Preventing proliferation and denying 
terrorists access to finished weapons, material, or expertise are also 
key considerations in the elaboration of U.S. nuclear policy and 
requirements. These multiple roles and objectives constitute the 
guiding pillars for U.S. nuclear policy and requirements. 

https://media.defense.gov/2018/Feb/02/2001872877/-1/-1/1/EXECUTIVE-SUMMARY.PDF



2018 U.S. Nuclear Posture Review on Tactical Weapons in 
Europe 

Source: 2019 Nuclear Posture Review



Russian Nuclear Laboratory and Stockpile Locations 



Russian ICBM locations 

Source: FAS, Steven Aftergood 



SU-Russian Nuclear Warheads

Source: NRDC (Nov. 2002)



Russian Nuclear Forces ICBMs (2019)

Source: Bulletin of Atomic Scientists,Russian Nuclear Forces (2019), Hans Kristensen and Robert Norris



Russian Nuclear Forces Cont. (2019)

Type/Name Designation Launcher
s

Year 
Deployed

Warhead Yield total 

Source: Bulletin of Atomic Scientists,Russian Nuclear Forces (2019), Hans Kristensen and Robert Norris



Russian Nuclear Forces Cont. (2019)

Source: Bulletin of Atomic Scientists,Russian Nuclear Forces (2019), Hans Kristensen and Robert Norris

Type/Name Designation Launchers Year Deployed Warhead Yield total 



Recent Evolution of Russian Nuclear Forces

Evolution of Russian total warheads is very similar to the evolution 
of US nuclear forces

(because of START and New START limits).

Unlike the US, for geopolitical reasons Russia deploys more 
warheads on its ICBMs than on its SLBMs.



Russian Nuclear Forces
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