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Nuclear Attacks by Day 0 of the 1983 Nuclear War Game (Able Archer) 
which then Escalated Into a Global Nuclear War 

 4



Nuclear Attacks by Day 1 of the 1983 Nuclear War Game (Able Archer) 
which then Escalated Into a Global Nuclear War 
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Nuclear Attacks by Day 2 of the 1983 Nuclear War Game (Able Archer) 
which then Escalated Into a Global Nuclear War 
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Nuclear Attacks by Day 5 of the 1983 Nuclear War Game (Able Archer) 
which then Escalated Into a Global Nuclear War 
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Nuclear Attacks by Day 5 of the 1983 Nuclear War Game (Able Archer) 
which then Escalated Into a Global Nuclear War 
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Weapons Horizontal  
Accuracy Currently  
Achieved by the US  

Average Miss Distance 
About ~300 feet 

Improved Weapons  
Horizontal Accuracy  
Being Sought by the US 

Average Miss Distance  
About ~200 feet 

The Miss Distances of Modern Ballistic Missile Warheads  
Are Infinitesimal Compared with the Lethal Distances Achieved by Modern Nuclear Weapons 

Intended Detonation Altitude 
for “Urban Industrial Target” 

“Ground 
Zero” 
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~One Second  
After the Detonation of an 

800 kt Nuclear Weapon 

Intended Detonation Altitude for 
“Urban Industrial Target” 

“Ground Zero” 

Surface Temperature of Fireball ~ 
~8,000º K 

Surface Temperature of Sun  
~ 6,000º k 

Smoke Cloud from Thermally Disintegrating Stone  
and Metal Surfaces, Combusting Materials,  

Evaporating Road Surfaces, and the like 

Horizontal Delivery Accuracy of  
US Trident II Warheads 

Fireball Radiates Roughly 2 to 3 Times More Light and Heat 
Relative to the  

Same Area on the Sun’s Surface 
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Compressed Shell of Air  
Produced by the  

Rapidly Expanding Fireball 

~One Second  
After the Detonation of an 

800 kt Nuclear Weapon 

Intended Detonation Altitude for 
“Urban Industrial Target” 

“Ground Zero” 

Surface Temperature of Fireball ~ 
~8,000º K 

Surface Temperature of Sun  
~ 6,000º k 

Smoke Cloud from Thermally Disintegrating Stone  
and Metal Surfaces, Combusting Materials,  

Evaporating Road Surfaces, and the like 

Horizontal Delivery Accuracy of  
US Trident II Warheads 

Fireball Radiates Roughly 2 to 3 Times More Light and Heat 
Relative to the  

Same Area on the Sun’s Surface 
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Blast Pressure from 
Primary and Reflected Shock 

Add Together 

Primary Shock Wave  
Produced by  

Expanding Fireball 

Reflected  
Shock Wave 

~4.6 Seconds  
After the Detonation of an 

800 kt Nuclear Weapon 

Blast Pressure ~  16psi 
Wind Speed ~ 560 km/hr (350 mph) 
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~11 Seconds  
After the Detonation of an 

800 kt Nuclear Weapon Primary Shock Wave  
Produced by  

Expanding Fireball 

Reflected  
Shock Wave 

Blast from 
Primary and  

Reflected 
Shock 

Add Together 

Blast Pressure ~  6psi 
Wind Speed ~ 290 km/hr (180 mph) 
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Time ~ 0.1 Seconds After Detonation 
Fireball “First Light” 

Time ~ 1.0 Seconds After Detonation 
Fireball “Maximum Light” 

Time ~ 11.0 Seconds After Detonation 
Shock Front Arrives 

Time ~ 11 + 1 Seconds After  
              Shock Front Winds Arrives (290 km/hr) 
Shock Front Arrives 16



Effects of the Flash of Light and Heat from the Fireball at Hiroshima 

Effects of the light from fireball at Hiroshima.  The fireball produced an extremely intense flash of light for about 100th of a second that caused the brick surfaces to thermally expand and shatter, producing 
surfaces of lighter color.  The shadow areas were produced by intervening objects that prevented the light from the fireball from falling on the brick surface 17



 

 18



 

 19



 

 

 

 

 

 

  20



Effects of the Flash of Light and Heat from the Fireball at Hiroshima 
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Effects of the Flash of Light and Heat from the Fireball at Hiroshima 

 

Effects of the Flash of Light and Heat from the Fireball at Hiroshima 22



Effects of the Flash of Light and Heat from the Fireball at Hiroshima 
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Effects of the Flash of Light and Heat from the Fireball at Hiroshima 
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Radioactvity in the Dust Cloud  
~ 1,000,000 Times at One Minute 

~ 10,000 Times at One Hour 
~ 100 Times at One Day 
the Radioactive Release  

from the Chernobyl Accident! 

Target Debris Lifted Into the Air 
by the Outgoing Primary and 

Reflected Shock Wave 

Smoke Emanating  
from Structures 

Fires Initiated  
By Fireball  

Light and Heat 

~30 to 40 Seconds  
After the Detonation of an 

800 kt Nuclear Weapon 
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Powerful Vertical Winds 
of 400 to 500 km/hr from  

Buoyantly Rising Hot Fireball 

~30 to 40 Seconds  
After the Detonation of an 

800 kt Nuclear Weapon 
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400 to 500 km/hr  
(250 to 300 mph) 

Inward Moving Afterwinds  
from the Sucking Effects of the  

Giant Superheated Rising Fireball 

400 to 500 km/hr 
(250 to 300 mph) 

Vertical  
Afterwinds 

~2 Minutes  
After the Detonation of an 

800 kt Nuclear Weapon 
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~10 Minutes  
After the Detonation of an 

800 kt Nuclear Weapon 
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~10 Minutes  
After the Detonation of an 

800 kt Nuclear Weapon 

Fire  
Generated  

Winds 
Fire  

Generated  
Winds 

Fire  
Generated  

Winds 

Fire  
Generated  

Winds 

Fire  
Generated  

Winds 
Fire  

Generated  
Winds 

Fire  
Generated  

Winds 

29



`

 

 

 

~10 Minutes  
After the Detonation of an 

800 kt Nuclear Weapon 
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Intensifying Fire-Driven Winds as Areas of Firestorm Burn in July 1943 Hamburg 
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Total Radioactivity Fraction in Each Vertical Segment of a 10 Kt Tactical Nuclear Detonation 

 

 

Smoke from Fires 
Initiated by the  
Fireball “Flash”  
of Light and Heat 

Smoke from Fires 
Initiated by the  
Fireball “Flash”  
of Light and Heat 

Smoke Sucked Up by 
“Afterwinds” Produced 
by the Rising and 
Cooling Fireball 

Smoke Sucked Up by 
“Afterwinds” Produced 
by the Rising and 
Cooling Fireball 
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Smoke column from 
mass fires initiated by 

Rising debris cloud 
from buoyant and 

cooling and expanding 
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Smoke column from 
mass fires initiated by 

Rising debris cloud 
from buoyant and 

cooling and expanding 
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Zone of Mass Fire (Firestorm) Following 800 kt Attack on Berlin 
Roughly 500 to 800 km2 to (200 to 300 mi2) Destroyed by “Firestorm” 

 

 

 

20 cal/cm2  
Ignites Fires 

10 cal/cm2  
Ignites Fires 

Fireball 150 Times  
as Bright as  

Desert Sun at Noon 

Fireball 90 Times  
as Bright as  

Desert Sun at Noon 

Windows 
Shattered 

10 cal/cm2  
Ignites Fires 

Fireball 90 Times  
as Bright as  

Desert Sun at Noon 
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The Wind Speeds and Air Temperatures in a Large Area Fire Will Increase  
With the Radius of the Fire Zone – Wind Speeds of Hurricane Force and Air-Temperatures Above 

the Boiling Point of Water Are to be Expected for 3 to 6 Hours Following an Attack 

 

 

 

 

 

 

 

 

 

 

 

  

Amount of Air 
Rising from 

Fires Increases 
with the Square 
of the Radius of 
the Burning Area 

Amount of Air 
Entering 
Firezone 

Increases with 
the Radius of the 

Burning Area 36



Coalescing of Adjacent Areas of Fire from Updraft Winds of Buoyantly Rising Air Columns 

 

 

Buoyantly Rising Column 

Indraft of Air Driving 
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How Firestorm Develops from Rising Buoyant Air 
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How Firestorm Intesnifies from Rising Buoyant Air 
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Table Top Experiment with Candles that Demonstrates How Firestorm Circulation Develops 
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Streets with Hurricane Winds at Temperatures Above the Boiling Point of Water (1 of 2) 
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Streets with Hurricane Winds at Temperatures Above the Boiling Point of Water (2 of 2) 
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Victims of the Hamburg Firestorm Who Stayed in Their Shelter 
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Explosive Bombs Not Needed :  Production of Debris Everywhere from Collapsing Structures 
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Firetrucks Abandoned in the Streets Due to Heated Hurricane-Force Winds Above the 

Temperature of Boiling Water and Carrying Burning Fire-Embers and Other Debris 

  

Abandoned 
Fire 

Truck 

Abandoned 
Fire 

Truck 

Abandoned 
Fire 

Truck 
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Area Being Cleared Where Depth of Debris from Collapsed Buildings Can be Seen 

 

  

Depth of 
Debris 
from 

Collapsed 
Building 
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Nagasaki, Japan Immediately Prior to Nuclear Attack and “Firestorm” from the Detonation of a  
22 Kiloton Bomb on August 8, 1946 (Slide 1 of 2) 
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Nagasaki, Japan After a Nuclear Attack and “Firestorm” from the Detonation of a  
22 Kiloton Bomb on August 8, 1946 (Slide 2 of 2) 

 

  

1000 ft 

2000 ft 

3000 ft 

Fireball 5000 Times  
as Bright as  

Desert Sun at Noon 

Fireball 20,000 Times  
as Bright as  

Desert Sun at Noon 

Fireball 2000 Times  
as Bright as  

Desert Sun at Noon 
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Nuclear Attacks by Day 5 of the 1983 Nuclear War Game (Able Archer) 
which then Escalated Into a Global Nuclear War 
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Radioactvity in the Dust Cloud  
~ 75,000 Times at One Minute 

~ 750 Times at One Hour 
~ 7.5 Times at One Day 
the Radioactive Release  

from the Chernobyl Accident! 

Target Debris Lifted Into the Air 
by the Outgoing Primary and 

Reflected Shock Wave 

Smoke Emanating  
from Structures 

Fires Initiated  
By Fireball  

Light and Heat 

Fires Initiated  
By Fireball  

Light and Heat 
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Radioactvity in the Dust Cloud  
~ 15,000 Times at One Minute 

~ 150 Times at One Hour 
~ 1.5 Times at One Day 
the Radioactive Release  

from the Chernobyl Accident! 

Target Debris Lifted Into the Air 
by the Outgoing Primary and 

Reflected Shock Wave 

Smoke Emanating  
from Structures 

Fires Initiated  
By Fireball  

Light and Heat 

Fires Initiated  
By Fireball  

Light and Heat 
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Zone of Mass Fire (Firestorm) Following 800 kt Attack on Berlin 
Roughly 500 to 800 km2 to (200 to 300 mi2) Destroyed by “Firestorm” 

 

 

  

20 cal/cm2  
Ignites Fires 

10 cal/cm2  
Ignites Fires 

Fireball 150 Times  
as Bright as  

Desert Sun at Noon 

Fireball 90 Times  
as Bright as  

Desert Sun at Noon 

Windows 
Shattered 

10 cal/cm2  
Ignites Fires 

Fireball 90 Times  
as Bright as  

Desert Sun at Noon 
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RADIOACTIVITY FROM DETONATION 
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Radioactive Nuclear Debris Clouds from Nuclear Detonations 
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Radioactive Fallout from Wind-Driven Nuclear Debris Cloud 
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Zone of Mass Fire (Firestorm) Following 800 kt Attack on Berlin 
Roughly 500 to 800 km2 to (200 to 300 mi2) Destroyed by “Firestorm” 

 

 

  

20 cal/cm2  
Ignites Fires 

10 cal/cm2  
Ignites Fires 

Fireball 150 Times  
as Bright as  

Desert Sun at Noon 

Fireball 90 Times  
as Bright as  

Desert Sun at Noon 

Windows 
Shattered 

10 cal/cm2  
Ignites Fires 

Fireball 90 Times  
as Bright as  

Desert Sun at Noon 
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Potential Fallout Patterns from Very Limited Russian Tactical Nuclear Missile Counterstrikes 
Notes:  Weapon Yields ~ 75 kt (Cited by Putin); 20 mph Winds; 50% Fission Yields 
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Nuclear Attacks by Day 5 of the 1983 Nuclear War Game (Able Archer) 
which then Escalated Into a Global Nuclear War 
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Nuclear Attacks by Day 5 of the 1983 Nuclear War Game (Able Archer) 
which then Escalated Into a Global Nuclear War 
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Man Dying from Radiation Exposure 
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Radioactive Nuclear Debris Clouds from Nuclear Detonations of Different Explosive Yields 
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• 

• 

• 

• 

• 

• If there is an accidental use of nuclear weapons in Germany, it will almost certainly instantly escalate 

• 

• 

• The theory requires
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A Potential Path to an Accident 
Involving US and Russian Strategic Nuclear Forces 

 

 

 

 

A Guarantee to Make Europe an 

 

Presentation to Deep Dive 
July 17, 2024 

Theodore A. Postol 
Professor Emeritus of Science, Technology, and National Security Policy 

Massachusetts Institute of Technology 
postol@mit.edu; 617 543-7646 

  

69



Timelines for Russian Nuclear Strikes Against Washington DC and Other US Cities from Cuba in 1962 
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Timelines for Russian Nuclear Strikes Against Washington DC and Other US Cities from Cuba in 1962 

 

These Short Timelines from Launch to Impact Were a Major Factor Precipitating 
the Cuban Missile Crisis of 1962 

 

 

Launch from Cuba to Impact on Target City 
Target  

City 
Time to Impact 

(Minutes) 
Range to Target 

(km) 

Washington DC 12 1839 

New York 13 2166 

Boston 14 2443 

Omaha 14 2374 

Dallas 11.5 1750 

Savannah 9 1028 

San Francisco 19 4100 
 

 

Warning Timelines from German Territory to Moscow 
3 to 11 Minutes 

 

Launch to Impact (Minimum Energy) Time to Moscow from 2000 km ~ 12.5 Minutes 

Launch to Impact (Minimum Energy) Time to Moscow from Germany’s Eastern Border (1500 km) ~ 12 Minutes 

Warning Times as Determined by Choices of Trajectory and Radar Line-of-Sight from Moscow 

3 to 11 Minutes 71



 

 

 

 

 

 

 

 

 

The Uncomprehended NUCLEAR DANGER 
 

 

The Currently Under Development Hypersonic Missile System  
Announced by the US and Germany for Deployment in 2026  

Will Create an Unstable Nuclear Threat Environment in Europe  
Far More Dangerous Than the Environment that Led  

to the Cuban Missile Crisis of 1962 
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The Planned Typhan Hyperson Missile System Will Very Substantially Reduce Radar Early Warning 
Times for Russia – Which Will Have to Depend on Radars to Detect an Attack 

Moscow Would Have Perhaps 3 to 4 Minutes Warning- of a Nuclear Attack from German Territory 

 

 

 

 

Ballistic 
Warhead 

Hypersonic 
Glide Vehicle 
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The Ballistic Missiles will be Capable of Carrying 100kt Trident II Warheads  
to Moscow from German Territory on EXTREMELY SHORT TIMELINES 

 

Missile Locations at
10 Second and
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Probable Location
of Track Initiation
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Target Hit
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Target Hit
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Target Hit

Hypersonic
Glide Vehicle

Ballistic
Warhead
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Timelines for Russian Nuclear Strikes Against Moscow from Germany in 2026 
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40 Foot Van Designed to Hold Four Aegis Missile Launch Canisters 

 

 

Launcher Vans 
(Contains 4 

Launch Canisters) 

Command Center 
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40 Foot Van Designed to Hold Four Aegis Missile Launch Canisters 
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100 kt Warheads from the Trident II Missile Submarine Launched Ballistic Missile System are Ubiquitous 
in the US Nuclear Arsenal and Are the Natural Choice for the New Typhan Ballistic Missiles 
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The Planned Typhan Hyperson Missile System 
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The Most Threatening Mobile Launchers of Hypersonic and Cruise 
Missiles Will be Indistiguishable or Easily Misidentified with 

Numerous Other Military and Civilian Vehicle. 

This Will Necessitate Attacking All Vehicles Identified as Potential 
Mobile Launchers of Hypersonic and Cruise Misiles  
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Missile Volume = 4.48 m3 × 4,060 lbs/m3 = 20,000 lb Missile. 

D5 6500 lb / 130,000 lb to 7360 km. 

Payload =20,000 lb × 6500 lb / 130,000 lb  →  1,000 lb Payload to 6,000 to 7,000 km! 

WHAT IS THIS THING FOR? 

  

2.57 m 

1.85 m 

2.57 m 

1 m 

4.35 m 135 m 
1.85 m 
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