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What nuclear weapons do           

Nuclei of U235 and/or Pu239 atoms fission to give products (FP) which include clinically 

relevant radioisotopes (e.g, I131, Sr90, Cs137) and neutrons. 

Energy is released as

1) a highly radioactive flash of photons (c 5%); 

2) intensely hot fireball (c 35%), 

3) explosive burst (45-50%) ofhurricanes severely damaging

concrete buildings, killing and injuring thousands; 

4) the radioactivity in FPs (10-15%).



CƛǊŜōŀƭƭ ǎǳŎƪǎ ƛƴ ŀƛǊ ǿƘƛŎƘ ǊƛǎŜǎ ƭƛƪŜ ƎŀƭŜǎ ǘƻ ŦƻǊƳ ǘƘŜ ΨƳǳǎƘǊƻƻƳ ŎƭƻǳŘΩΦ 

Ground-ōǳǊǎǘǎΩtake up particles, absorb FPs and fall-out downwind. 

Radioactivity in affected areas is intense at first and dominated by

very unstable FPs, so going outside for a few hours could be lethal. 

contaminated land be carcinogenic for years.  

Ψ!ƛǊōǳǊǎǘǎΩ ό!.ύnot touching the ground produce less

fall-out but do more damage than GBs as they bounce 

from the ground. FPs get dispersed in the atmosphere. 

High altitude ABs release strong electro-magnetic pulsesdamaging electronic devices 

across borders severely disrupting communications.

! ƴǳƪŜΩǎ ΨȅƛŜƭŘΩ ƛǎ ŜȄǇǊŜǎǎŜŘ ŀǎ ǘƻƴǎ ƻǊ ƪƛƭƻǘƻƴǎ όkt = 1,000 tons) of TNT equivalents. At 

Hiroshima and Nagasaki the respective yields were c 15kt and 21kt; cf current 100 + kt.



100 kt AB bomb on Warwick 
University main campus

29,490 fatalities

118,480 injuries

Fireball radius 380m

5Gy radiation radius 1.11 km

5 psi blast radius 3.26 km

3rd degburn radius 4.38 km

1 psi damage 9.18 km



100 kt GB bomb on 
Warwick University 
main campus

Casualties, not 
including those in 
the fall-out zone

14,790 killed

43,090 injured
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10 kt 55,000 225,000 23,000 80,000 5,870 25,990 8,650 2,490

100 kt 260,000 900,000 132,000 350,000 29,490 118,480 14,790 43,090

Casualties in Westminster (HoP) & Coventry; AB & GB of 10kt & 100kt  

compared

At any site, blast-force-radius breaking all windows (<1 psi) would be;-

Å10kt AB 2.5, GB 1.5 miles  100kt AB 6, GB 3.5 miles

https://nuclearsecrecy.com/nukemap

https://nuclearsecrecy.com/nukemap


Nagasaki Medical College a few days after the bombing on 9 August 1945
At least 35,000ς40,000 people in Nagasaki were killed and 60,000 others injured.  

72 years later, there is still an excess of blood dyscrasias among survivors.





NUCLEAR WINTER

Catastrophic humanitarian consequencesgloballyfor a decade; 

a nuclear war might bring a reverse climate change  

India and Pakistan are Regional military rivals. A not implausible war 
using all their 200-or-so nukes of 10-30kt each could create firestorms. 

On top of immediate casualties, expert analyses show thatbillions 
across theworld will starve to death as trade and 

communications are disrupted. 



Û 5 megatons (Tg) black carbonenters atmosphere, absorb sunrays; eventually washedout

Û A year later,  surface temperature on Earth falls by 1.1 deg C. By 5 yrs it is 3 deg colder

Û Earth's cooling reduces rainfall; by 5 yrs to 91% of usual; recovering by 26 yrs to 95.5% 

Û In years 2 to 6 after the war, the frost-free crop growing season shortensby 10 to 40 days

Û Oxidants reduce the UV-light-protecting ozone layer. By 5 yrs, the ozone is 20 - 25% thinner

Û Decreased UV protection reduces plant growthanddestabilizes crop DNA; as well as 
causing more sunburns and skin  cancers     

Û World has c 4,000 nukes ready to fire, many over 100kt, nuclear winters could be worse

https://agupubs.onlinelibrary.wiley.com/doi/full/10.1002/2013ef000205

http://www.epa.gov/blackcarbon/basic.html
http://pubs.rsc.org/en/Content/ArticleLanding/2007/PP/b700019g#!divAbstract
http://www.nature.com/nature/journal/v397/n6718/full/397398b0.html
https://agupubs.onlinelibrary.wiley.com/doi/full/10.1002/2013ef000205




By late January 2020, forest fires in Australia had affected an unprecedented 27 million 
acres, severely threatening biodiversity.  

Three million acres of forest in British Columbia suffered fire storms in 2017. Yu et al 
(2019) from satellite observations found smoke with an estimated  0.006 Tgof Black 
Carbon particles, had been 

lofted 23 km into the stratosphere and disseminated world-wide, 

lingering for at least 8 months causing 

detectable reduction of sunlight, stratospheric heating and ozone depletion. 

This study gave better insight into the photochemistry and clearance rate of carbon 
particulates lofted by firestorms into the stratosphere andsupports theconceptof a
ΨƴǳŎƭŜŀǊǿƛƴǘŜǊΩΦ

The amount of BC emitted by the Australian fires approximates to that from a nuclear 
firestorm in one city.

http://climate.envsci.rutgers.edu/pdf/YuPyroCb.pdf




Deterrence  ƛǎ ǘƘŜ ǘƘŜƻǊȅ ǘƘŀǘ άƴǳƪŜǎ ƘŀǾŜ ƪŜǇǘ ǳǎ ǎŀŦŜ ǎƛƴŎŜ мфпрέΣ 

basedon mutually assured destruction (MAD).  

Unverifiable unless/until it fails to avert a nuclear war, but the actions 

of the Nuke-possessing States indicates that they ŘƻƴΩǘ ōŜƭƛŜǾŜ ƛƴ ƛǘ 

Å Modernisation

Å Missile defence shields (which can never be foolproof)

Å Re-emergence of concept of limited nuclear war
Å Led to abrogation of the US-Russian Intermediate-Range Nuclear Forces 

Treaty(INFT) of 1988 which banned all their land-basedballistic missiles, cruise 

missiles, and missile launchers with ranges of 500 5,500 Km. 

https://en.wikipedia.org/wiki/Ballistic_missile
https://en.wikipedia.org/wiki/Cruise_missiles



